MVYHULIUITAJIBHOE BIOJDKETHOE OBILIEOBPA3OBATEJIBHOE VUPEXIEHUE
CPEJHAA OBIIEOBPA3OBATEJIBHASA HIKOJIA Ne 49 r. TOMCKA
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IHHOACHUTEJIBHASA 3ATIINCKA

PaGouas nporpamma no «buonoruu 10-11 kiacc» cocTaBieHa B COOTBETCTBUH CO CIEAYIOITUMU
JTOKYMEHTaMU:

1. ®enepanbhblii 3aKk0H OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit
denepanun».
2. [Tpuka3z Munnpocsenierust Poccuu «O0 yTBepKaeHIH QenepabHOTO

rOCyIapCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa CpeaHero oobimero oopasoBanus» oT 17 mas 2012 r. Ne
413 (B pen. [Ipukaza Munnpocsenienus: Poccun ot 12.08.2022 Ne 732)

3. [Ipuka3z Munnpocsenienust Poccuu ot 23.11.2022 Ne 1014 «O0 yTBepk1eHUU
benepanbHON 00pazoBaTENHLHON MPOTPAMMBI CPEIHETO O0IIETO 00pa30BaAHUS.

4. [TocranoBnenue I’ TaBHOTO rocyAapCTBEHHOTO CAaHUTAPHOIO Bpaya Poccuiickoin
®enepannu ot 28.09.2020 Ne 28 «O06 yrBepxaenun canutapHbix npasui CII 2.4.3648-20 «CanurapHo-
AMHJIEMHUOJIOTHYECKHE TPEOOBAHUS K OPraHU3aIlUsIM BOCIUTAHUS U OOYUEHUS, OTAbIXa M 03JI0POBIICHHS
neteit u mostoaexm» (BMecte ¢ «CII 2.4.3648-20. CanutapHbie MpaBUIIa...»).

S5. [TocranoBnenue ' maBHOro rocyAapCTBEHHOTO CAaHUTApHOTO Bpaya Poccuiickoit
Oenepaunn o1 28 sHBaps 2021 r. Ne 2 «OO0 yTBep)kJIeHUU CaHUTapHBIX npaBuid U HopMm CanlluH
1.2.3685-21 «['mrueHnyeckre HOPMATHBBI W TpeOOBaHHA K OOECTICUCHHIO O€30MacHOCTH W (WIIH)
0€3BpETHOCTH /IS YeIoBeKa (haKTOPOB CPeIbl OOUTaAHUS».

6. Tlonoxenue o paboueii mporpamme MBOY COILL Ne49 r. Tomcka.

1. VYueOusiit mman MBOY COII Ne49 r. Tomcka
8. Kanennapusiii yaeOub1it Tpaduixk MBOY COIL Ne49 r. Tomcka 2023 -2024 yueOHBIi ro1.

[Iporpamma mo yue6HOMY mpenMery "buosorus" (mamee - OWOJOTHS) Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3paboTaHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccumiickoit ®enepamumny, ®I'OC COO; Pabodyeit mporpamMMbl CpeaHEro 0OIIero
obOpazoBanus mo 6monorun Ansa 10-11 kraccoB 00pa3oBaTEeIbHBIX OpraHU3aIuii. YTIyOJICeHHBIH YPOBEHb
(omoOpeHna permenueM PDenepaqbHOTO Y4eOHO-METOAMYECKOT0 00BETUHEHHUS 10 001eMy 0Opa30BaHMIo,
npoTokost 7/22 ot 29.09.2022 r); KoHuenuuum mnpenojaBanus ydeOHOro mnpenmera «buonorus» wu
OCHOBHBIX NOJIOJKEeHUH (eaepabHO paboueil mporpaMMbl BOCIIUTAHUS.

B cooTBercTBUM C deaepaabHBIMU TPEOOBAHUSIMU 110 OpraHu3auu 00ydeHus, 3aganabiMu @I'OC
u [Ipumepnoit pabGouell mporpaMMoi BOCHUTAaHHSA, B paMKaX JaHHOW IMPOTrpaMMbl YYUTENIb B XOJ€
OpraHM3alMi yYpOKOB U BHEYPOUHBIX 3aHATHI peanu3yeT CIeAyIOIINe BUIbl JEATEIbHOCTH C Y4ETOM
[IporpaMmbl BOCIUTAHUS:

- yCTaHABIUBAET JIOBEPUTEIbHBIE OTHOIICHHUS MEXAYy YUuTeleM U oOydaroumMucs,
CHOCOOCTBYIOUIUX MTO3UTUBHOMY BOCIPHUATHIO yJAIIUMUCS TPEOOBAaHUHN U MPOCHO YUUTETIS;

- noOyxaaeT oOyyarommuxcs coOIoaTh Ha ypoke OOLIENpPUHSAThIE HOPMBI TOBEICHUS,
npaBuIia OOIICHUS CO CTAPIIUMHE (YUUTEISIMHU) U CBEPCTHUKAMHU (00YJaOIIIMMUCS );

- MOJJIEPKUBAET B JIETCKOM KOJIJICKTUBE JETOBYIO, APYKEIIO0HYI0 aTMOChepy;

- WHUIMUPYET OOy4aromuXxcsi K OOCYXKIEHHIO, BBICKa3bIBAHUIO CBOETO MHEHHS, BHIPAOOTKE
CBOEr0 OTHOIIEHUS 0 TIOBOIY MOJy4aeMOi Ha ypOKe COLMaIbHO 3HAYMMON HH(POPMAIIUH;

- CTPOUT BOCHUTATENBHYIO JCSITENbHOCTh C YYETOM KYIbTYPHBIX pazluyuii JeTew,
MOJIOBO3PACTHBIX U MHAUBUIyaIbHBIX OCOOCHHOCTENH;

- MpPHUBJIEKACT BHHMaHHE OOYYAIOUIUXCA K IIEHHOCTHOMY AacleKTy M3y4yaeMbIX Ha YpOKe
SIBJICHUM, TIOHSTUHI, IPUMEPOB;

- HaXOJHUT IIEHHOCTHBIA AacmeKkT YydeOHOro 3HaHus u uHpopManuu, OoO0ecredrnBaTh €ro
MOHUMAaHKe 00yJaIOITUMUCS;

- MpHUBJICKAaeT BHUMaHUE oOydarommxcs K O00CyXJZaeMOodW Ha ypoke HH(pOpMAaIIH,
AKTUBU3UPOBAThH TIO3HABATENBHYIO JEATEIILHOCTh O0YYArOIINXCS;

- noOyx1aeT coOM0aaTh Ha YPOKE NMPUHIMITEI y4eOHOM TUCIUTUIMHBL U 2



— CcaMOOpraHu3aIiy;

- COTPYIHUYACT C JPYTUMHU MearoTHYeCKUMU pabOTHUKAMH U IPYTUMU

~ CHIEUUAIHCTAMH B PELICHUU BOCIUTATEIbHBIX 33/1a4;

- co3maér B y4yeOHBIX Tpymmax (Kjgacce, KPyXKKe, CEKIMH M T.I.) pa3HOBO3PACTHBIE JETCKO-
B3pOCIbIe OOIHOCTH 00YJaIOLTIXCS;

- yIIpaBIIsieT y4eOHBIMU T'PYIIIIAMU C IEJIBI0 BOBJICUYCHHUSI 00yJaromuXcs B IpoIiecc 00ydeHus U
BOCIIMTaHUS, MOTUBUPYS UX YUCOHYIO-TIO3HABATEIBHYIO JESITEIHHOCTH;

~  OpPraHM30BBIBAET SKCKYPCUH, TIOXOAbI U SKCTICTUINH U T.I1.;

- ONHpAETCs Ha JKU3HEHHBIH OMBIT OOYYaromUXCs YYETOM BOCHHUTATENBHBIX 0a30BBIX
HalMoHaNnbHBIX LleHHocTel (BHIL);

- OTIMPAETCs] HAa YKU3HEHHBIA OMBIT 00YJarOIIUXCs, MPUBOIS JACHCTBEHHBIE MPUMEPHI, 00pas3bl,
MeTadophI - U3 OJIM3KUX UM KHHT, PHIIEMOB, MYJIbTHKOB, KOMITBFOTEPHBIX UTD;

- BBICKAa3bIBa€T CBOW HWHTEpPEC K YBIICUCHHUSM, MeUTaM, >XH3HCHHBIM IUIaHaM, IpolieMam
JETei/00yJaronuxcsi B KOHTEKCTE COJIEP KaHusl Y4eOHOTO MpeIMeTa;

— TpUBJIEKaeT BHUMaHHE 00YJaIONINXCs K TYMaHUTapHBIM IIpoOieMaM 00IIecTBa;

- BOCIIMTHIBAET Y OOYJAFOIIUXCS YYBCTBO YBAXKCHUS K KU3HH JIPYTUX JFOJEH U )KU3HU BOOOIIIE;

- pa3BUBaeT y 00y4Jaromuxcs MO3HaBaTEIbHYIO0 aKTUBHOCTD, CAMOCTOSATEIEHOCTh, HHUIINATHBY,
TBOPYECKHE CITIOCOOHOCTH;

— (QopMupyeT y 00yqaronuxcs KyJIbTypy 3JI0pOBOTO U O€30TIaCHOTO 00pa3a KU3HH.

VYueOuslil npeamet «buonorusy yrnyonéaHoro yposss uzydenus (10-11 kmacchl) siBiasieTcst 0 JHUM
13 KOMIIOHEHTOB mNpeAMeTHON obnactu «EcTecTBeHHO-Hay4uHble HpeaMeThbl». COIacHO MOJIOKEHUSIM
OI'OC COO mnpodunpHbIE ydeOHBIE MPEAMETHI, W3ydaeMble Ha YIIIYOJEHHOM YpOBHE, SBISIOTCS
cnocobom auddepeHmanun 00ydeHUsT Ha YPOBHE CpETHEro O0Omero o0pa3oBaHUS W TPU3BAHBI
00ecreunTh  MPEEMCTBEHHOCTh  MEXKIY OCHOBHBIM  OOIUM, CpPEIHUM  OOIIUM,  CpEeIHUM
npodeccnoHalIbHBIM M BBICHIUM OOpa3oBaHHeM. B To ke Bpems KaKIblii U3 3TUX Y4eOHBIX MPEIMETOB
JOJKeH OBbITh OPHEHTUPOBAH HA MPUOPUTETHOE pELIeHHE 00pa30BaTeIbHBIX, BOCIUTATENBHBIX U
pa3BHUBAIOIINX 3a]a4, CBSI3aHHBIX C MpodopueHTAMEH 00yJaromUXCsl U CTUMYJIMPOBAHUEM HHTEpeca K
KOHKpETHOM o0JacTu Hay4HOrO 3HaHHUA, CBS3aHHOTO C OHOJIOTHEH, MEIUIMHOM, SKOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM JICJIOM.

[IporpamMma mo G6uosioruu Aa€T MpeAcTaBiIeHUE O LIETH U 33aJadyax M3ydeHus y4eOHOTO IpeaMera
«buonorus» Ha yriyOonEéHHOM YpOBHeE, OIpenenseT o0s3arenbHOe (MHBAPUAHTHOE) MPEIMETHOE
coJiep’KaHue, ero CTPYKTYpUPOBAHUE MO pa3jeiaM M TeMaM, paclipe/ielieHne Mo KiaccaM, peKOMEHAYeT
MOCJIEIOBATELHOCTD U3yUeHUsl Y4eOHOTO MaTepuala ¢ yuéTOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€H, JIOTMKM Y4eOHOro IMpoliecca, BO3PACTHBIX OCOOeHHOcTed oOydvaromuxcsi. B mporpamme mo
OMOJIOTMHM peaii30BaH NPUHLMUI MPEEMCTBEHHOCTH C H3Yyuye€HHEM OWOJIOTMM Ha YPOBHE OCHOBHOTO
obmrero oOpa3oBaHusi, O1aroaaps 4eMy MPOCMATPUBAETCS HANIPABICHHOCTh Ha MOCIEAYIONIee Pa3BUTHE
OMOJIOTHYECKUX 3HAHUI, OPUEHTUPOBAHHBIX HA ()OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOT0 MBIIIJICHNs, TPEACTaBICHUH O 3J0pOBOM 00pa3e *KHM3HHM, Ha BOCHUTAHHE OEpexHOro
OTHOLIEHHUsI K OKpYyKarolied mpupoaHoil cpexe. B mporpamMme mo OHOJIOTHM Takke IOKa3aHbI
BO3MOKHOCTH ydyeOHoro mnpenmera «buonorus» B peanuszauuu TpeboBanuit PrOC COO «
IUTAHUPYEMbIM  JIMYHOCTHBIM, METalpeIMETHbIM U TpPEeAMETHBIM pe3ylbTaTaM oOOydyeHMs U B
(OpMUPOBAaHUM OCHOBHBIX BHJIOB Y4€OHOIO3HABATEIBHOM NESATEIBHOCTH OOYYarOUIUXCS MO OCBOCHHUIO
coJiepKaHusl OMOJIOTHYECKOTr0 00pa30BaHusl Ha YPOBHE CPEHEro o0IIero o0pa3oBaHusl.

VYuebHblii mnpenmer «buonorus» Ha ypoBHE cpenHero ooOmero o0pa3oBaHHS 3aBEpIIAeT
Ouosornyeckoe oOpa3oBaHME B IIKOJIE W OPUEHTHPOBAH HA paCIIMpEHUE U YIriIyOJeHue 3HaHUN
oOyyaromuxcs O XHUBOH MPHUPOJE, OCHOBAX MOJIEKYJISPHON M KJIETOYHOM OMOJIOrHH, SMOPHOJIOTUU U
OMOJIOTUH Pa3BUTHS, TEHETUKHU, CEJIEKIIMH, OMOTEXHOJIOTUH, SBOJIFOLIMOHHOTO YIEHHUS U SKOJIOTHH.

Wzyuenne yuebHoro mpenmera «buosorus» Ha yriyOJeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY OOYYAIOUIMXCSl K IMOCIEAYIONIEMY MOJY4YEeHHI0 OHMOJOTHYEeCKOro oOpa3oBaHUS B BY3gX U



OpraHm3aIusaX CpeaHero mnpodeccuoHanbHOro obpasoBaHus. OCHOBY €ro COACpKaHHS COCTaBISET
cucTeMa OWOJIOTMYECKUX 3HAHWH, TOTYYCHHBIX MPH H3YyYCHHH OOYYAIONIUMUCS COOTBETCTBYIOIIUX
CHCTEMAaTHUYECKHX Pa3IesIoB OMOJIOTHM HA YPOBHE OCHOBHOTO 0011ero oopa3oBanus, B 10-11 knaccax atu
3HAHMS TOJYYalOT pa3BUTHE. Tak, paclIUpPeHbl M YrIIyOJeHBI OMOJIOTUYECKUE 3HAHUS O PACTCHHSIX,
KUBOTHBIX, I'pr0ax, OaKTepUsx, OpraHu3Me 4eJI0BEeKa, OOIMIMX 3aKOHOMEPHOCTSIX KU3HH, JOMOJHUTEIEHO
BKJIFOUEHBI OHMOJIOTUYECKHE CBEJCHHUS TMPUKIATHOTO U TOUCKOBOTO XapakTepa, KOTOpPhIE MOXKHO
MCII0JIb30BaTh KaK OPHEHTHUPHI LIS TOCIEIyromero Beioopa npodeccuu. Bo3zMokHa Takke MHTErparus
OMOJIOTMYECKHUX 3HAHUHN C COOTBETCTBYIOIIMMHY 3HAHUSIMH, MTOJTY4CHHBIMH 00YJaIOIUMUCS TIPH H3YICHHUH
¢bu3uKu, XuMHUH, Teorpadguu 1 MaTeMaTUKH.

CrpykTypa mporpamMmmbl 10 OHOJIOTHH OTPaKaeT CHCTEMHO-YPOBHEBBII U BOJIIOIMOHHBIN TI0IXO0IbI
K m3ydeHuio Ouosoruu. COriacHO UM, M3YYarOTCS CBOKMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC IS
KUBBIX CHCTEM PA3HOTO YPOBHS OpPraHH3AIMH, SBOJIOIUN OPraHUYSCKOro MHpa Ha 3eMJie, COXpaHCHHS
Ouosoruueckoro pasHooOpasus ruiaHetsl. Tak, B 10 Kkjacce M3y4aroTCsi OCHOBBI MOJIEKYJISpPHOM U
KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHHA U OMOJIOTUU PAa3BUTHS, TCHETHKU U CEJIEKIIMH, OMOTEXHOJIOTHU
CUHTCTHUYECKOHN OMOJIOTHH, aKTYaJTU3UPYIOTCS 3HAHUST 00YJaIONUXCs 110 0OTaHWKE, 300JI0TUH, aHATOMUH,
¢dusnosnoruu yemoBeka. B 11 kmacce n3ydaroTcst SBOJIOIUOHHOE YICHUE, OCHOBBI DKOJIOTHH U YICHHE O
ounocdepe.

VYueobnsiii mpenMer «buosorusy mpu3BaHa 00€CIEUUTh OCBOECHUE 00YJAIONTUMHUCS OHOJIOTHYECKIX
TEOpUIl ¥ 3aKOHOB, UJIEH, MPUHITUIIOB U MPABUJI, JISKAIINX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, 3HAHUWA O CTPOCHHUH, MHOTOOOPAa3HH U OCOOCHHOCTSAX KJICTKH, OpraHW3Ma, MOIYJISIIHH,
OMOIIeH03a, APKOCHCTEMBI, O BBIJAIONIMXCS HAYYHBIX JIOCTIDKEHHUSX, COBPEMEHHBIX HCCIICIOBAHHSIX B
OHMOJIOTHH, TIPUKIIAIHBIX aCIeKTaX OMOJIOTHMYECKUX 3HAHWH. JIJI1 pa3BUTHS W TOJICpKaHHS WHTEepeca
oOydaronmuxcss K OHOJIOTHH HapsAy CO 3HAYHTEIBHBIM OOBEMOM TEOPETHUECKOTO MarepHaia B
COJIEp’)KaHUU TMPOTpPaMMbl IO OHOJIOTUU MPEIyCMOTPEHO 3HAKOMCTBO C HCTOpPUEW CTAHOBJICHUS U
pa3BUTHUS TOM WM HMHOM 00MacTH OWOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apYOEKHBIX YUYEHBIX B
pelIeHre BaXHEHIINX OMOJIOTHYECKUX U SKOJIOTMUYECKUX MPOoOIeMm.

Henp wusydenust yueOHoro mpenmera «buonorus» Ha yrayOn€HHOM YpOBHE - OBJIAJCHHE
00y4aroUIUMUCS 3HAHUSAMU O CTPYKTYPHO-(PYHKIIMOHAIBHOM OpraHU3alliy KUBBIX CUCTEM Pa3HOTO paHTra
U TnpuoOpeTeHre yMEHUM HCMOoIb30BaTh ATH 3HaHUA B (OPMHUPOBAHUM HHTEpeca K ONpenenEéHHOU
obsacti MpodeCCUOHATBHOM JACSITEIBPHOCTH, CBSI3aHHOW ¢ OWONOTMEeH, WM K BBIOOPY Y4eOHOTO
3aBe/IeHUs Ui MIPOJOJIKEHHsI OMOJIOTHYECKOTO 00pa30BaHUs.

JloctmkeHue 1enu u3ydeHuss ydeOHoro mpenmera «buonorus» Ha yriayOn€HHOM YpOBHE
obecrieunBaeTcs PeIICeHUEM CIEIYIOLIUX 3a/1a4:

OCBOCHHE OOYYarOIIMMHCS CHUCTEMbl OHOJOTMYECKUX 3HAHHUM: 00 OCHOBHBIX OHOJIOIHMYECKHUX
TEOPUSIX, KOHLEMIUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTAX U MpaBUaX, COCTaBJISIOMIMX
COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI) KapTUHY MHUpPA; O CTPOEHHH, MHOT0OOpa3suu U OCOOEHHOCTSIX
OMOJIOTHYECKUX CUCTEM (KJIETKA, OPraHu3M, MOMYJSIus, BI, OHOreoneHo3, Ouocdepa); 0 BHIAAIOIINXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIIEI0OBAHUSAX B OMOJIOTHY;

O3HAaKOMJICHHE OOYyYaromMXCs C METOJaMM TMO3HAHHS >KUBOW MPUPOABI: HCCIEIOBATEIbCKUMU
METO/IaMU OHOJIOTUYECKUX HAYK (MOJIEKYJISPHON W KIETOYHOM OWOJIOTHH, SMOPUOJIOTHH U OUOJIOTHUU
pa3BUTHS, TEHETHKH M CENEKIHUHU, OMOTEXHOJIOTMH M CHHTETHYECKOW OHOJOTUH, NalleOHTOJIOTHH,
AKOJIOTHH); METOJAMH CaMOCTOSITEIHHOTO MPOBEACHUS OMOJOTMYECKUX MCCIeI0BaHUN B Taboparopuu u
B npupoe (HabmoaeHne, n3MepeHne, SKCIIEPUMEHT, MOISTUPOBAHUE);

OBJIaJIeHUE O0YYAIOIIUMHUCS YMEHHUSIMHU: CaMOCTOSITEIbHO HAXO/IUTh,
aHAIM3UPOBATh W HCIIOJNB30BATh OMOJOTMYECKYI0 HMH(OpPMAIMIO; TMOJb30BAThCS  OMOJIOTHUECKOM
TEPMHUHOJIOTHEN W CHMBOJIMKOW; yCTaHaBIMBATh CBS3b MEXAY Pa3BUTHUEM OHOJOTUU U COIHUAIBHO-
SKOHOMHYECKUMHU H DKOJIOTUYECKUMHU TMPOOIeMaMH YeIOBEYECTBA; OILEHWBATH IOCIEJICTBUS CBOECH
JEeSITENFHOCTH TI0 OTHOIICHHUIO K OKPYKAIOIIEH MPUPOTHON cpesie, COOCTBEHHOMY 30POBBIO M 3J0POBBIO
OKPYKAIOIIUX JIF0/Iel; 000CHOBBIBATH U COOIIIOIATh MEPhl MPOPIIAKTUKN HH(PEKIIMOHHBIX 32a00JI€BaHUT,
MpaBWJIa TMOBEJACHHUS B NpHUpoJe U obOecredeHHuss 0e30MmacHOCTH COOCTBEHHOM JKHU3HENESATEIBHOCTH B
Ype3BBIYANHBIX CHUTYallUAX MPUPOTHOTO W TEXHOTEHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE
Hay4YHBIE OTKPBITUS B 001aCTH OMOJIOTHH;

pazBuTHE y OOYyYalONMIMXCS WHTEUIEKTYaJIbHBIX W TBOPUYECKHUX CIIOCOOHOCTEH B TpoIfecce



3HAaKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMH ¥ COBPEMEHHBIMH HCCJIEIOBaHUAMU B OHOJIOTHH,
pelmaeMpIMi €10  MpoOJeMaMH, METOJOJIOTHeH  OHOJOrMYecKOro  HCCIEIOBaHMS, IMPOBEICHHS
HKCIIEPUMEHTAIBHBIX MCCIIEAOBAaHUH, pEIICHUS] OMOJIOTHYECKUX 3a/1a4, MOJICIIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOLECCOB;

BOCIHUTaHHUE Y 00YYaAIOIIMXCS IIEHHOCTHOTO OTHOIIEHUS K )KMBOM MPHUPOJIE B IIETIOM U K OTACTHHBIM
e€ oObekTaM © SBJICHHUSM;, (OPMUPOBAHME OSKOJIOTHYECKOH, TEHETUYECKOW TIpaMOTHOCTH, OOIIei
KYJIBTYpBI IOBEJICHHS B IPUPO/IC; MHTETPALIMU €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpereHrue OOYYaIONUMUCS KOMIIETEHTHOCTH B PAalMOHAIBHOM MPUPOIOTNOIB30BAHUN
(cobmoneHne mpaBUil TIOBEACHUS B TPHPOJIE, OXPAaHbI BUAOB, DKOCHUCTEM, OHOC(EpbI), COXpaHCHHUU
COOCTBEHHOTO 3JI0OPOBbSI M 3JIOPOBBSl OKpYXKaloOUIMX JoAed (coOmopeHusi Mep mnpoduiIakTuku
3a0oneBaHmii, oOecriedeHne O€30IaCHOCTH JKU3HEICSITEIBHOCTH B  YPE3BBIYAWHBIX  CHUTYAIHIX
MPUPOJHOTO ¥ TEXHOTCHHOTO XapaKkTepa) Ha OCHOBE HMCIIOJIb30BaHUS OMOJIOTUYECKUX 3HAHUIA U YMEHUI B
MMOBCEIHEBHOMN JKU3HU;

CO3[aHM€ YCIIOBUH JIJIsl OCO3HAHHOT'O BbIOOpA 00y4YarOLIMMUCS UHIUBUAYAIbHONW 00pa3oBaTelbHON

TPAeKTOPUH, crocoOcTByroLIEH MOCJIEYIOLIEMY
po(hecCHOHATLHOMY ~ CaMOOTIPENICICHUI0O, B COOTBETCTBUM C WHAWBUAYAJIBHBIMA HHTEpECAMH H
MOTPEOHOCTSAMHU PETHOHA.

OOmiee 4nCIIO YacoB, PEKOMEHI0OBAHHBIX U U3y4eHHs OMOJIOTHH Ha YIIIyOJeHHOM ypoBHe, - 204
yaca: B 10 xnacce - 102 yaca (3 yaca B Hezgeno), B 11 kiacce - 102 yaca (3 yaca B HEJIENIO).

OT6op OpraHm3allMOHHBIX (OpPM, METOJOB U CPEICTB OOydeHHs OHOJIOTUU OCYILIECTBISETCS C
yu€ToM crneuu(puKd €ero cojepXaHusi W HAlpaBICHHOCTH Ha TNPOJOJDKEHHE OHOJIOTHYECKOTO
00pa3oBaHus B OpraHU3ANMIX CPEAHETO MTPO(PECCHOHATBHOTO U BBICIIEr0 00pa30BaHMUs.

OOs13aTeNIbHBIM ~ YCIIOBUEM TMpH  O00ydeHHWH OWMOJIOTMM Ha YriayOJ€HHOM YpOBHE SBIISETCS
IIPOBEACHUE JIA0OPATOPHBIX M IMpaKTHYECKHX paboT. Takxke ydacTHe 0OOydarolMXCsl B BBINOJHEHUU
IIPOEKTHBIX U y4eOHO-UCCIIE0BATENBCKUX PA0OT, TEMAaTHKa KOTOPBIX ONPEEISACTCA YUUTEIEM Ha OCHOBE
UMEIOIINXCA MAaTEPUAIbBHOTEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOAHBIX YCIOBUI.



COJIEP)KAHUE OBYYEHUS'

10 KJIACC

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass OuonoTHs - KOMIUIEKCHAsh Hayka. KpaTkas wuCTOpUS pa3BUTHS OHOJIOTHH.
Buosornyeckne Hayku u m3ydaemble UMU TpoOiembl. DyHIaMEHTaNbHbBIE, TPUKIAJHBIE U TTOMCKOBBIC
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3nayeHne Owonoruu B (POPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpA.
[Ipodeccun, csizanHble ¢ Ouosorueil. 3HadeHWe OMOJIOTHMH B MPAKTUYECKOH NESATETHHOCTH YeJOBEKa:

MEIMILIMHE, CEIbCKOM XO3SICTBE,

IIPOMBIIIJIEHHOCTH, OXPaHE MPUPO/IbL.

JleMoHCTpanmu

[Toptpetsl: Apucrortens, Teodpact, K. Jlunneit, X.b. Jlamapkx, Y. Jlapsun, VY. lapseii, I
Mennens, B.U. Bepnanckuii, W.I1. IlaBmoB, WM.M. MeunukoB, H.W. Basunos, H.B. Tumodees-
Pecosckuii, Ix. Yorcon, ®@. Kpuk, /I.K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMu», «CrucreMa OMOJIOTHYECKUX HAyK.

Tema 2. /KuBble cucTeMbl U UX H3yYeHHUE

KuBbie cucTeMBbl Kak mpeaMeT wu3ydeHus Owuosjoruu. CBOWMCTBA KHUBBIX CHCTEM: EIUHCTBO
XMMHUYECKOTO COCTaBa, JIUCKPETHOCTh U LEIOCTHOCTh, CJOKHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI,
OTKpPBITOCTh, CaMOOPraHU3allMs, CaMOBOCIIPOM3BEACHUE, pPa3IPaKUMOCTh, H3MEHUYHMBOCTb, POCT U
pa3BUTHE.

YPOBHM OpraHu3aly >KMBBIX CUCTEM: MOJIEKYJISPHBIN, KIETOUYHBIN, TKAHEBBINA, OPraHU3MEHHBIMH,
TIOMYJISIIMOHHO-BUIOBOM,  SKOCHCTeMHBIH  (OWoreorneHoTHueckuii),  Omocdepusiii.  [Ipomecchr,
MIPOUCXOJIAIINE B KUBBIX cucTeMax. OCHOBHbIE MpU3HAKU KHUBOro. JKHU3Hb Kak GopMa CyHIECTBOBAHUS
Marepuun. Hayku, nzydaromniye >KMBbI€ CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3aLlUN.

N3yuenne kuBBIX cucTeM. MeTonbl Ouoslormuecko Hayku. HaOmroneHue, u3MepeHue,
AKCIIEPUMEHT, CUCTeMaru3amus, MetaaHanu3. [loHsATME O 3aBUCMMOW M HE3aBUCHMOW IEPEMEHHOM.
[TnanupoBanue sxcnepuMenta. [locranoBka u mpoBepka runotes. Hynesas runotesa. [lonstue BiOOpku
u eé poctoBepHOCTh. PazOpoc B Ouonormueckux naHHbIX. OIllEHKa JIOCTOBEPHOCTH MOJYyYEHHBIX
pe3ynbTaToB. I[pUunHbI UCKaXKEHUs pe3yNIbTaTOB 3KcniepuMeHTa. [loHsATHE cTaTHCTHYECKOTO TECTa.

JeMoHcTpanmu

Tabmumpsl u cxembl: «OCHOBHbBIE MPHU3HAKH KU3HW», «buonormyeckue cuctembl», «CBONCTBa
JKUBOM MaTepun», «YPOBHHU OpPraHU3AIMU >KMBOM NPUPOIb», «CTpOCHHE KMUBOTHOU KIETKW», «TKaHU
KUBOTHBIX», «CHCTEMBbI OPraHOB YeII0OBEYECKOro opraHuszMay, «buoreoreHos», «buochepa», «Mertoabl
W3YYEHUS KUBOU MIPUPOIBD).

O6opynoBanue: mnaboparopHoe o00OOpyAOBaHUWE MJs TPOBEACHUS HAOMIOACHUM, W3MEPEHHIA,
AKCIEPUMEHTOB.

[IpakTnyeckas pabora

«crionb3oBaHue pa3IMuHbIX METOJIOB MPU U3YYEHUH JKUBBIX CUCTEM.

Tema 3. Buonorus KijieTrku

Knerka - cTpykTypHO-(GYHKIMOHATIbHAS €AMHUIIA )KUBOTO. VcTopus OTKpBITUS KiIeTKU. PaboTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. BupxoB). OcHOBHbIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToabl MOJIEKYISIPHONW U KJIETOYHON OMOJIOTHMH: MUKPOCKOIUS, XpomaTorpadus, anekrpodopes,
METOJT MEUeHBIX aToMoB, IuddepeHnnanbHOe EHTPU(PYrupoBaHUE, KyJIbTUBUPOBAHHE KIIETOK.
Hzyuenue gurcuposannvix kiemox. NEKTPOHHAs Mukpockonus. Kowugoxanvnas mukpockonus.
Bumanvhoe (npusicuznennoe) usyuenue Kiemox.

JleMoHCcTpayu

IToptpetsl: P. I'yk, A. JleBenryk, T. [lIsann, M. Illneiinen, P. Bupxos, K.M. bap.

'CO,HGp)KaHI/Ie IporpaMmbl, BbIACIICHHOC KypCcu6oM, HC BXOAUT B IIPOBCPKY FOCYZ[apCTBeHHOﬁ HUTOrOBOM aTrecralnun (FI/LQ)



Tabnuuer u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBIH MUKPOCKOM», «McTopusi pa3BUTHS
METOJIOB MUKPOCKOTIUI.

Ob6opynoBanue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

[IpakTuyeckas pabora

«M3yueHne METOJIOB KJIeTOYHOU Ouosioruu (Xxpomarorpadmus, snnekrpodopes, muddepeHnnaibHoe
ueHrpudyruposanue, [1L[P)».

Tema 4. Xumnueckasi Opranu3anus KIeTKH

XUMUYECKUH COCTaB KJIETKH. Makpo-, MHKpPO- M YJIbTPaMUKpPO3JIEMEHTh. Boga m €€ posib Kak
pacTBOpUTEINS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAHMM KIETKH, TEIUIOPErysiiuu. MuHepaabHble
BEIIECTBA KJIETKH, UX Onosiornyeckas posb. Pojib KaTHOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKH. buonornueckue noaumepsl. benkn. AMHUHOKHMCIOTHBIM cOCTaB
6enkoB. CTpykTypbl OenkoBoil MoJieKyinbl. [lepBudHasi cTpykTypa Oenka, nenTuaHas cBsi3b. BropuuHas,
TpeTUYHasi, 4YeTBEepTUYHAs CTPYKTypbl. [lenarypamnus. CsoiictBa OenkoB. Kiaccupukanus Oenkos.
buonoruueckue pynkium 0enxoB. [Ipuonsi.

VYrneBoasl. MoHocaxapuipl, AWcCaxapuabl, OJUTOcaxapuabl W nojucaxapuapl. OOmmil 1uiaH
CTpOEHUS U (PU3NKO-XUMUYECKHE CBOKWCTBA YriieBOJ0B. bronornueckue QpyHKIINN yriieBOJOB.

Jlunuger. ['wapodunsHO-THIpOPOOHBIE cBOMcTBa. Knaccubukamus munumoB. Tpuraurepumsl,
dhochomumuapl, BOCKH, cTepouibl. buonorndyeckue GyHakmun aumuaoB. OOIue CBOMNCTBA OMOIOTHIECKIX
MeMOpaH - TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK n PHK. Ctpoenne HyknenHoBbix kuciaoT. Hykmeotuast. [IprHnmn
komruieMeHTapHocTH. [IpaBuno Yapradhda. Ctpykrypa JIHK - nBoitHas crimpanb. MecToHaxoXIeHHEe U
ouonorunueckue pynkuuu JJHK. Buasr PHK. ®ynkunn PHK B kiertke.

Ctpoenune Mosekynsl AT®. Makpospruueckue cBsizu B MoJiekyine AT®. buonornueckue ¢pyHKIun
AT®. BoccraHoBIIEHHBIE IEPEHOCUYUKH, UX (DYHKIIMU B KIETKE. /pyeue nHykieozuompugocpamor (HTD).
CexBenupoBanue [IHK. Memoowr eenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykTypHass OuwoJOTHs: OHMOXMMHUYECKHME W OMOPU3NYECKHE HWCCIEJOBAaHUS COCTaBa M
MIPOCTPAHCTBEHHOM CTPYKTYpbl Ouomodekyn. Mooenupogsanue cmpykmypsl u OYHKYuL OUOMONEKYT U UX
Komniexkcos. Komnvromepuwiii ouzaiin u opeanudeckuil cunmes 6UOMOJNEKY U UX HeNPUPOOHBIX AHANO208.

JeMoHcTpanuu

[Toptpersr: JI. Ilomunr, [x. Yorcon, ®. Kpuk, M. Ywikuuc, P. ®panknun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl: «Pacnpenenenne XMMHUYECKUX AJIEMEHTOB B HEXUBOU mpupoje», «Pacnpenenenue
XMUMHUYECKUX JIEMEHTOB B JKUBOI MPUPOJIE».

Tabmumsr u cxemsl: «llepronuyeckas Tabivia XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHE MOJEKYJIbI
BOJIbI», «BemectBa B cocTtaBe opranm3moB», «CTpoeHHe MoJeKylbl Oenka», «CTpyKTypbl OenKoBOH
MOJIEKYJb», «CTpoeHue MOJEKyJl YrieBoJoB», «CTpoeHue MOJeKyl IunuiaoBy», «HykinenHoBbie
KHUCIIOTBI, «CTpoeHne MoJekysbl ATOy.

O6opynoBaHue: XuMU4eckasi ocya u 000pyI0BaHHE.

JlaboparopHas paboTa «O6Hapyx)eHue OEIKOB C MOMOIIBIO KAUeCTBEHHBIX PEAKIIHID.

JlaboparopHas pabora «lccnenoBanne HyKJICHHOBBIX KUCIOT, BEIICTIEHHBIX U3 KIETOK Pa3IMYHbIX
OpPraHU3MOBY.

Tema 5. Ctpoenne u pyHKIMH KICTKH

Tumns! kIeTOK: 9yKapHOTHYECKasi ¥ MpokapruoTuieckas. CTpyKTypHO
(GyHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Ctpoenne mnpokapuoTuyeckoi kieTku. Kierounas crenka Oakrepuii m apxeid. OcobeHHOCTH
CTPOEHHUSI TeTepoTpo(HON M aBTOTPO(HONW MPOKAPUOTUYECKUX KIETOK. MEeCTo M pojib HPOKapuoT B
OuoleHO3axX.

Crtpoenne ¥ (YyHKIMOHUpPOBAHHWE J3yKapHOTHYecKOM kieTku. Ilna3marmueckas memOpaHa
(mnazmanemma). CTpykTypa Iuia3MaTudeckoil MeMOpaHbl. TpaHCHOPT BEIIECTB depe3 IIa3MaTHYeCKyIo
MeMOpaHy: naccuBHbIN (quddy3us, obneruénnas nuddys3us), akKTUBHbBIN (MEPBUYHBIA U BTOPUYUHBIN
akTUBHBIA TpaHcmopt). [lomymponunaemocts MemOpanbl. PabGora Harpuii-kaqueBOoro Hagoca.



OHAOIUTO3: MUHOLUTO3, (aromuro3. Jk3o1uTo3. Knerounas crenka. CTpykTypa U (QyHKIIMH KIETOYHOM
CTEHKH pacTeHu, rpu0oB.

Huronnazma. Ilurozons. [urtockener. JIBmkeHue 1urToruiazMbl. OpraHoujbl  KIETKU.
OpHoMeMOpaHHBIE OPraHoWAbl KJIETKH: HJHaomnasmaruueckas cethb (DOIIC), ammapar [ombmxw,
JM30COMBI, UX CTPOCHHE W (QYHKIMH. B3auMOCBS3b 0THOMEMOpPAHHBIX OPraHouoB KieTku. CTtpoeHue
TPaHyISIPHOTO PETHKyIyMa. Mexanusm nanpasnenus 6enxos ¢ OIIC. CHHTE3 pacTBOPUMBIX OEIIKOB.
CuHre3 kieroyHbix MeMmOpaH. ['nmagkuii —(arpaHyssipHbIN) 3HJOIUIA3MATUYECKUN  PETUKYIYM.
Cexperopnast pynkmust anmnapara ['onsmku. Moougurkayusa benxos 6 annapame I onvoxcu. Copmuposka
benxkos 6 annapame [onvoxcu. TpaHCTIOPT BEIIECTB B KIETKE. Bakyonw pacTHTENBHBIX KICTOK.
Knerounsrii cok. Typrop.

[lonyaBTOHOMHBIE OpPraHOU bl KJIETKU: MUTOXOHIPUH, TUIACTUABL. [Ipoucxodcoenie Mumoxonoputi
u nracmuo. Cumbdbuozcenes (K.C. Mepeoickosckuil, JI. Mapeynuc). Ctpoerrne U GyHKIUA MUTOXOHJIPHHA U
mwiactul. [lepBuuHble, BTOPUYHBIE U  CJOXHBIE IJIACTHABI  (OTOCHUHTE3UPYIOUIUX IYKAPUOT.
XJI0pOTIaCThl, XPOMOTIACTHI, JISMKOIIJIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranouas! kietku CTpoeHue n QpyHKUMHM HEMEMOpaHHBIX OPraHOMAOB KIIETKH.
PuGocomel. Ilpomescymounvie ¢unamenmsi. MUKpOPUIAMEHTBL. AKmuHo8ble MUKPODUIAMEHMbL.
MpleyHble KIETKH. AKmuHo8ble KOMNOHEeHmbl Hemblueunblx kiemok. Muxpotpydouku. Kierounslii
ueHtp. CTpoeHne M JBUKEHHE >KTYTUKOB M pecHHYeK. MUKpOTpyOOukHu HuTomiasMbl. LleHTprons.
benku, accoyuuposannvle ¢ mukpogunamenmamu u muxpompybouxamu. Momophule 6enxu.

SAnpo. Obonouka siapa, XpOMAaTUH, KapuoOIUIa3Ma, SJIPHIIIKU, UX CTpOeHHE U (PyHKIUU. SnepHbIil
6enkoBbIi MaTpukc. [IpocTpaHcTBEHHOE pacoNoKEHUE XPOMOCOM B UHTEP(A3HOM siipe. Dyxpomamun u
cemepoxpomamun. bBelKku XpoMaTWHA - TUCTOHBL J[uHamuxa si0epHol 000104KU 6 mumo3se. Hoephbiil
Mpancnopm.

Knerounsie BkmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapHOT (PacTUTENbHOM,
YKUBOTHOM, TPUOHON).

JlemoHcTpammn

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

Tabmuupr 1 cxembl: «CTpOEGHHE SYKApUOTHYECKOW KIETKH», «CTpOCHHUE KUBOTHOM KIIETKHY,
«CTpoeHue  pacTUTENbHOM  KIeTku»,  «CTpoeHwe  MHUTOXOHApUM»,  «Sapo»,  «CTtpoeHue
MIPOKAPUOTHUECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHbIX,

KUBOTHBIX KJIETOK, MUKPOIIperapaTbl OaKTepuaibHbIX KIETOK.

JlaGoparopHas paboTa «M3ydyeHue cTpoeHus KIETOK pa3IMuHbIX OPIraHU3MOB).

[IpakTtrueckas paboTa «M3ydeHne CBOMCTB KICTOUYHON MEMOpPaHbBD».

JlaboparopHas paboTa «VccrnenoBanue mia3Molin3a U JeTa3MoIn3a B PACTUTENBHBIX KIETKaX.

[IpakTuueckas pabora «M3ydeHne IBUKEHUS [IUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX.

Tema 6. O0MeH BelleCTB U NMpeBpPallleHUe SJHEPIUH B KJIeTKe

AccUMWISIIAS YU JUCCUMIIIAIMSL - JBE CTOPOHBI MeTabojm3ma. Tumbl OOMEHa BEIIECTB:
aBTOTPOGHBIH W TeTepoTpOdHBIA. YUYacTHe KHCIOpoJa B OOMEHHBIX TNpolleccax. DHEPreTHYECKOe
obecrieuenne kieTku: mpeBpameHne AT B oOMeHHBIX mporeccax. DepMEHTATHBHBIA XapakTep
peakuuii KJIeTOYHOro MeTadoau3Ma.
depMeHThI, UX CTPOEHHUE, CBOMcTBa M MexaHu3M aedcTBus. Kodepmentsl. Ominuus (hepMEHTOB OT
HEOPraHMYeCKUX KaTalu3aTOpoB. besKku-akTUBAaTOpPBl M OEIKU- MHTUOMTOPHL. 3aBUCHUMOCTbH CKOPOCTH
(epMEeHTATUBHBIX peakIiil OT pa3nUYHbIX (PaKTOPOB.

IlepBUYHBI CUHTE3 OPraHMUYECKUX BEUIeCTB B KieTke. PDOTOCUHTE3. AHOKCUCEHHbIU U OKCUSEHHDILLL
Gomocunmes y baxmepuii. Ceemocobupaowjue nueMeHmvl U NUSMeHmMbl PeaKyuoHHo2o yewmpa. Poib
XJIOPOIUIACTOB B Tporiecce ¢porocuHTe3a. CBeToBas u TeMHOBas ¢a3bl. @omoosixarnue, C3-, C4- u CAM-
munst ghomocunmesa. IIpoyKTUBHOCTh (poTOCHHTEe3a. BnmsHue paznuuHbIX (AaKTOPOB Ha CKOPOCTb
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

Xemocunte3. Pa3HooOpazue OpraHM3MOB-XEMOCHHTETHKOB: HUTpUUIHMpYOLe OakTepuw,
xKenezo0akTepuu, cepobakTepun, BOJIOPOIHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHble opranusmbl. Buabl Opoxxenus. IIpoayKkTbel OpokeHHs M HX HCTIONB3OBRHNE
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4eJI0BeKOM. AHa’pOOHBIE MUKPOOPraHU3Mbl KaK 00BbEKThI OMOTEXHOJIOTUU B BO30YAUTENIN OOJIE3HEH.

AdpoOHBIE OpraHM3MBI. DTambl 3HepreTuyeckoro ooMena. IloaroroBurensublil stan. [nukonus -
OECKUCIIOPOAHOE PaCIIEINICHHE TIFOKO3BI.

Buonornyeckoe OKuCIEHHE, WM KIETOYHOE [bIXaHuWe. Poib MHUTOXOHIpUH B mpolieccax
ouonornyeckoro okucienus. Lukmuueckue peakiuu. OkuciaurenbHoe (GochopumpoBaHue. DHepaeust
Membpannoeo  epaouenma  npomonos. Cummez ATD: paboma npomonnou ATD-cunmasol.
[IpeumymectBa a’poOHOro myrn oOMeHa BEIIECTB TIepel  aHadpoOHBIM.  DPPEKTHBHOCTD
SHEPreTUYECKOro oOMeHa.

JlemoHncTpamu

[Toptpertsr: JIx. Ipuctnu, K.A. Tumupszes, C. H. Bunorpasckuii,

B. A. Durensrapar, I[1. Murtuenn, I'.A. 3aBap3uH.

Tabmuier u cxembl: «POTOCHHTE3Y, « IHEpreTHIeCKud 0OMeH», «buocuHTe3 Oenkay, «CTpoeHue
dbepmeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MUKPOCKOTI, 000py/10BaHUE JJIs1 IPUTOTOBJIEHHUS
MOCTOSTHHBIX 1 BDEMEHHBIX MUKPOTIPEIapaToB.

JlaGoparopHas pabGoTa «V/3yueHue KaTalUTUYECKOW aKTHUBHOCTH (EpMEHTOB (Ha MpuMepe
aMuUIIa3bl WM KaTajasbl)».

JlaGoparopHas pabora «M3ydeHue (¢GepMEHTATUBHOTO pacIlEIIeHUs] MEepoKCcHIa BOJOpOJAa B
PaACTUTENFHBIX U )KHBOTHBIX KIJIETKAX).

JlabopaTtopHas pabota «CpaBHEHHE TIPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlabGopaTtopHas pabota «CpaBHEHHE TPOIIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciienctBenHasi uHpopManus U peajau3anus eé B KJIeTKe

Peakun marpuanoro cunTtesa. [IpuHIIAIT KOMITJIEMEHTAPHOCTH B PEAKIIUSIX MATPUYHOTO CHHTE3A.
Peanmuzamus HacnenactBeHHOoM wHMopmaruu. ['eHEeTHYEeCKHil KOJ, €ro CBOWCTBA. TpaHCKpHUMIMS -
MatpuuHblii cuHTe3 PHK. IlpuHUuMNBI TpaHCKpUNLIMHU: KOMILJIEMEHTAPHOCTh, AHTUIIAPAIIIEIBLHOCTD,
acumMmeTpuuHOCTh. Cospesanue mampuunwvix PHK 6 syxapuomuuecxoii kniemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ stanel. Yuactue TpancnoptHbix PHK B OnocunTtese 6enka. YcinoBus OMocuHTE3a
oenka. KogupoBanne aMuHOKHUCIIOT. Posib pubocom B OMocHHTE3e Oelka.

Cospemennvie npedcmasierus o cmpoenuu 2enog. OpraHuzanys reHoMa y MpoKapuoT U 3YKapUOT.
Perynsuusi aktuBHOCTH reHOB y Tipokapuot. [ mnores3a onepona (P. XKakoo, XK. Mano). Moaekyraprvie
MeXauu3mbl IKCnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pecynayuu pabomsi cenos. Perynsauus
0OMEHHBIX MPOIECCOB B KieTKe. KieTouHblit romeocTas.

Bupychl - Hekierounbie (JOPMBI KU3HU U OONIHUraTHble mapa3uTbl. CTPOCHUE MPOCTHIX U CIOXKHBIX
BHPYCOB, pPETpOBUPYCOB, OaktepuodaroB. Kuzneuwnwiti yuxn JHK-coodepocawux eupycos, PHK-
cooepaicawux 8upycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasa, uHmezpasd.

BupycHbie 3aboneBaHusi uenoBeka, >KUBOTHBIX, pactenuii. CIIM]J], COVID-19, couuanbHble U
MEJHUIIMHCKUE TPOOIEMBI.

Buoungpopmamura: unmeepayus u ananuz 6bonvuux maccusos («bigdata») cmpyxmyprvix
buonoeuveckux oOannvix. Hamomexwonocuu 6 o6uonocuu u meouyuwe. Ilpocpammupyemvle @yHKyUU
benxos. Cnocobwl docmasKu 1ekapcms.

JeMoHcTpamu

[Toptpetsr: H.K. Konbuos, J[.11. UBaHOBCKUIA.

TaGnuue! u cxemsl: «buocunres 6emnka», «I'eHeTnueckuit ko, «Bupycs», «bakreprodarmy.

[pakTuueckas pabora «Co3aaHnue MOJIEIH BUPYCay.

Tema 8. JKusHeHHBIH UKJI KJIETKH

Knerounslil nukn, ero nepuoasl u peryasuus. Matepdaza u muro3. OcoOEHHOCTH IMPOLECCOB,
npoTekaromux B uHTepdase. Iloaroroska kiueTku K AenaeHuro. [IpecuHTeTHYeCKHii (IOCTMUTOTHYECKUI),
CHUHTETHYECKUH M MOCTCUHTETUYECKUH (MIPEeMUTOTHYECKUI) TepHoabl UHTEP(Da3bIL.

Matpuunsiii cunre3 JHK - pemnukanud. Ilpunnuns! perumkanuu JJHK: xommiementapHOCTS,
IIOJIyKOHCEPBAaTUBHBII CHHTE3, aHTUNapayieabHOCTh. Mexanusm perumkanuu JHK. Xpomocowmst.
Crpoenne xpomocoM. Tenomepsl U TeoMepasza. XpoOMOCOMHBIN HA0OP KJIETKH - KapuOTHUIL. [IUNIonHbIH
U TaruIONIHBINA HabOphl XxpoMocoM. ['oMosioruuHbie XpoMocoMbl. [1010BBIE XPOMOCOMBI.

Jlenenue KiaeTku - MuTo3. CTaguu MHTO3a W NPOMCXOJSINME B HUX Tpoiecchl. Tunbl MuPosa.



Kapunoxunes u nuroknnes. buonornueckoe 3HaueHne MUTO3a.

Perynsus MUTOTHYECKOTO ITUKIA KIeTKH. [Iporpammupyemas kietouHasi THOeIb - aromnTos.

Knerounoe simpo, Xpomocombl, (yHKIHMOHANBHAs TEHOMHKA. Mexanuzmvl npoaughepayuu,
ougghepenyuposxu, cmapenusa u eubenu kiemox. «Lughpoeas knemka» - 6uounghopmamuyeckue mooenu
GDYHKYUOHUPOBAHUSL KNeMKU.

JemoHncTpamu

Tabmuiet 1 cxeMbl: «KU3HEHHBIH MUKIT KIETKNY, «MuTo3y», «CTpoeHue XxpoMmocomy, «Permmkarus
JIHK».

O6opynoBanue: CBETOBOM MUKPOCKOI, MUKpoTpenapaTsl: «MHUTO3 B KIETKaX KOPEIIKa JIyKay.

JlaGopatopHas pabora «/3ydeHne XpoMoCOM Ha TOTOBBIX MHUKpOTIpenapaTaxy».

JlaGoparopHasi pabora «HabnromeHne MuTO3a B KJIETKaX KOHYMKA KOpENIKa Jyka (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpaszue opraHn3mMoB. OJIHOKIETOYHBIE, KOJOHHAJIbHbIE, MHOTOKJIETOYHbBIE
OpraHU3MBl.

Oco0OeHHOCTH CTpPOEHUS! U >KM3HENEATEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxewu,
OJIHOKJIETOYHbIE T'PUOBI, OJHOKJIETOYHBIE BOAOPOCIIH, IpYrHe NpoTUCTh. KoloHnanbHbIe OpraHu3MBbl.

B3anMoCBs3p 4acTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl M CHCTEMBI OpTraHOB.
OpranusMm kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBareibHasi, MOKPOBHAs, MPOBOAAIIAS,
OCHOBHasi, MexaHudeckass. OCOOEHHOCTH CTpPOEHHUs, (YHKIMA U pPACIOJIOKEHHUS TKaHEW B OpraHax
pacTeHui.

TkaHu KUBOTHBIX M ueJOBeKa. THIbI >KMBOTHBIX TKaHEW: SIMUTENIHANbHAs, COECIUHHUTENbHAS,
MbllIeYHas, HepBHasi. OCOOEHHOCTH CTPOCHMS, (PYHKIMHA U pacoIokKeHUsl TKaHel B opraHax »KMBOTHBIX
U 4EJIOBEKA.

Opranbel. BereratuBHble M TE€HEpATHBHBIE OpraHbl pacTeHui. OpraHbl M CUCTEMbl OPraHoOB
JKUBOTHBIX U 4YesoBeka. DyHKIIMU OPraHOB U CHCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenmil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIi1 1 BHyTpeHHU ckenieT. CTpOeHUE U TUTTBI COSTMHEHUST KOCTEH.

JIBI>KeHUEe OpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE, KI'YTUKOBOE,
pecHUYHOE. /[BHKEHNE MHOTOKIETOYHBIX PACTCHHUI: TPONM3MBbI U HACTUU. J[BHJKEHNE MHOTOKJIETOYHBIX
KUBOTHBIX U Y€JIOBEKa: MbllleyHas cuctema. Peduekc. CkeneTHble MbIIIIBI U UX padoTa.

IInutanne opranuszmoB. IlornomieHue BOABI, YIVIEKMCIOIO Tra3a M MHHEPAIBHBIX BEILECTB
pacrenusamu. Ilutanue >KMBOTHBIX. BHYTPHUIIONOCTHOE M BHYTPHUKIECTOYHOE NHILeBapeHue. lIurtanme
[IO3BOHOYHBIX KUBOTHBIX. OTxensl NUIIEBAapUTENBHOrO Tpakra. [lumieBapuTenbHbIE  JKEIE3BI.
[InmeBapurenpHas cUCTEMa 4EJI0BEKA.

Jbixanue opraHu3moB. JlpixaHue pacteHuil. /[Ipixanue >xuBOTHbIX. Juddy3us razos yepes
NOBEpXHOCTh KIeTKH. KoxkHoe abixaHue. [[pixarenbHas noBepxHocThb. JKabepHoe U JIEroyHOE JbIXaHUe.
JIbIXxaHWe TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE YCJIOXKHEHUE CTPOCHMS JIETKUX
II0O3BOHOYHBIX XUBOTHBIX. JIpIXaTeJIbHAs CUCTEMa 4eIOBeKa. MexaHW3M BEHTWISILMM JIETKUX y NTHUL U
MJIEKOMUTAOMUX. Perysuus npixanus. J{pixarenbHble 00bEMBI.

Tpancnopt BeniecTB y opraHu3MoB. TpaHCIOpPTHBIE CHUCTEMBI pacTeHMM. TpaHCHOPT BEIIECTB y
XKUBOTHBIX. KpoBeHOCHas cuctema m €€ opranbl. KpoBeHOCHas cucTrema MO3BOHOUYHBIX JKUBOTHBIX M
yenoBeka. Ceple, KpPOBEHOCHBIE cocyabl M KpoBb. Kpyrn kpoBooOpaiieHus. IBOIIOLHMOHHBIE
YCIOXXHEHHUS CTPOEHHUS KpPOBEHOCHON CHCTEMbl IO3BOHOYHBIX JKHMBOTHBIX. PabOota cepama u eé
peryisuus.

Brigenenue y opranusmosB. Beigenenue y pactenuil. Boigenenue y xuBoTHbIX. CoKpaTUTEIbHBIE
Bakyosu. Opransl BoienaeHus. OUIbTpaIys, ceKpels 1 00paTHOE BCachIBaHHE KaK MEXaHU3MbI pabOThI
opraHoB BblieeHHsl. CBsI3b NOJIOCTH TeJla C KPOBEHOCHOM M BBIIEIMTEIBHON cucteMamu. Beiaenenue y
MO3BOHOYHBIX KHBOTHBIX U 4enoBeka. [louku. Ctpoenue u ¢pyHKkunoHupoanue Heppona. O6pazoBaHue
MOYH y YEJIOBEKA.

3ammTa y OpraHu3MoB. 3allluTa y OJHOKIETOYHBIX opraHu3mMoB. Cropbl OakTepuil u Y THI



IIPOCTENIINX. 3allluTa y MHOTOKJIETOUYHbIX pacTeHui. Kyrukyna. CpencTBa macCUBHOW M XMMHYECKOU
3amuThl. UTOHIUABI.

3amura y MHOTOKJIETOUHBIX JKUBOTHBIX. IIOKpPOBBI M MX NpPOM3BOAHBIE. 3alllUTa OpPraHu3Ma OT
Oone3nell. IMmyHHas cucrema 4enoBeka. KieTOUHBIH M TyMOpalbHbII UMMYHHUTET. BpoxaéHHBIN u
npuoOpeTEHHBIH crienun(UIecKnii MMMYHUTET. Teopusi KIOHAJIbHO-celeKTUBHOro ummyHurera (11
Opmux, ®.M. bepuer, C. Tonerasa). BocnamutenbHble OTBETHl OpraHu3MoB. Posib BpOXAEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PaznpaxxumMocTh M perynasiuus y OpraHu3MoB. Pa3fpaXxuMocTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisuus y pacTeHuil. POCTOBBIE BElECTBA U UX 3HAYCHUE.

HepBHas cucrema u peduiekTopHasi peryiasuus y >KMBOTHbIX. HepBHas cuctema u e€ OTAENbI.
OBOJIIOLMOHHOE YCJIOXKHEHUE CTPOECHMS HEPBHOW CHUCTEMBI Y KUBOTHBIX. OTzEdbl TOJOBHOIO MoO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediekc u pednekropHas gyra. besycinoBHbie 1 yciiOBHBIE PEIICKCHI.

I'ymopanbHas perynsiuus U 3HIOKPUHHAS CUCTEMa KMBOTHBIX U yejoBeka. JKene3bl SHIOKpUHHON
CUCTEMBbl M HMX TOPMOHBI. JlelicTBuEe TOPMOHOB. B3aMMOCBSI3b HEPBHOW W JHAOKPUHHOW CHCTEM.
['unoTtanamo-runoguzapHas cucrema.

JleMoHCTpanmu

[Toptper: N.II. I1aBnoB.

TaOnuIbl U CXEMBL: «OTHOKJIETOYHBIE BOJIOPOCITNY, « MHOTOKJIETOUHBIC
Bojopociny, «bakrepun», «lIpocreiimue», «OpraHbl IBETKOBBIX pacTeHUi», «CHCTEMBI OPraHoOB
ITO3BOHOYHBIX JKHBOTHBIX», «BHYTpeHHee CTpoeHHe HacekoMbix», «Tkanm pacrenuin», «KopHeBble
cucreMmb», «CtpoeHue ctebns», «CTpoeHHe IHCTOBOM IUTACTUHKM», «TKaHM KUBOTHBIX», «CKeneT
yenoBeka», «llnmeBapurensHas cucrema», «KpoBeHoCHas cucreMay», «/lpixarenpHas cHucTEMay,
«HepBnas cucrema», «Koxa», «Mslmeynas cucrema», «BwlmenutenbHas cuctemMayn, «OHIOKPUHHAsS
cucrema», «CtpoeHue MbIIIb», «IMMyHuTeT, «Kumednononoctueiey, «CxeMa MUTaHUS PAaCTEHUI»,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX >XMBOTHBIX», «CTpoeHHe THIpbD», «CTpOCHHE IUIaHAPHUWY,
«BHyTpeHHee cTpoeHue noxaeBoro 4epBs», «HepBHas cuctema peiO», «HepBHas cucrema JATYLIKN,
«HepBHast cucrema npecmblkaomuxcs», «HepBHas cucrema nruny», «HepBHas —cucrema
MiIeKonuTamux», «HepBHas cucrema uenoBekay, «Peduexcy.

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENapaThl OAHOKIETOYHBIX
OpPraHU3MOB, MHUKpOIIpenaparbl TKaHEW, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIMM HACEKOMBIX, WIJIOKOXKHX,
KHBBIE SK3EMIUIIPbl KOMHATHBIX PACTEHUH, repOapuu pacTeHUIl pa3HbIX OTIENOB, BIAXXHbIE IpenapaThl
AKHUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJOBEKa,
o0opyJoBaHuEe Il JEMOHCTpAllMd IOYBEHHOIO M BO3AYIIHOIO IHUTAHUS PACTEHHUH, pacllenjeHus
Kpaxmaja U OeslKOB moj JeicTBHeM (epMEeHTOB, 00OpyHOBaHHE s JAEMOHCTPALUU OIBITOB IO
U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHX, MEXAHM3Ma JbIXaTeIbHBIX IBWKECHUH, MOJEIN TOJOBHOIO
MO3ra pa3In4HbIX KUBOTHBIX.

JlaboparopHas paboTa «3ydyeHnue TkaHel pacTeHUII.

JlaGoparopHas pabora «/3yueHne TkaHel KUBOTHBIXY.

JlaGoparopHas pabota «/3ydeHne opraHoB LIBETKOBOTO PACTEHUS.

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPraHU3MOB

@opMBI pa3MHOKEHHS OpPraHU3MOB: Oecroyioe (BKJIIOYas BEreTaTMBHOE) M TMOJOBoe. Buel
0€ecI0I0ro pa3MHOKEHUS: MOYKOBaHUE, CIIOPYIISIIHS, pparMeHTanus,
KIIOHUPOBAHUE.

[TonoBoe pa3muokenue. [lonoBble kieTku, uinu rameTrsl. Meio3. Cranguu meiiosa. IloBenenue
xpomocoM B Meiiose. Kpoccunrosep. buonornueckuit cMbica Meiio3a U OJIOBOTO Tpoliecca. Melio3 u ero
MECTO B KU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzapoapieBoe paszputue. ['ameToreHe3 y KUBOTHBIX. [lomoBbie xkene3bl. OOpazoBaHue H
pa3BHUTHE MOJIOBBIX KJIeTOK. Criepmarorenes u ooreHe3. CTpOeHUE MOTOBBIX KIETOK.

Omno0TBOpEeHNE U SMOPUOHAIBHOE Pa3BUTHE KHUBOTHBIX. CIIOCOOBI OIJIOJOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpHOJIOTHS - HayKa O pPa3BUTHHU
opranu3MoB. Mopghozenes - oOna u3z 2naguwvix npobrem smopuonocuu. Konyenyus mopgocernos u mooenu
mopghoceneza. Craauu 3MOpHOTeHe3a KUBOTHBIX (Ha npuMepe Jarymkn). pobiaenue. Tumsl apoGiegus.



Jlemepmunuposannoe u HedepmunuposanHoe opoonenue. bnacmyna, munet 6nacmyn. OCOOCHHOCTH
ApoOIeHUsT MIICKOMUTAIOMMUX. 3apOJIBIIIEBbIE JIMCTKU (TacTpyisiius). 3akjiajka OpPraHoB W TKaHEW W3
3apOJIBIIIEBBIX JIMCTKOB. B3amMHOE BIMsSHUE 4YacTell pPa3BUBAIOMIETOCS 3apojblmia (dMOpHUOHATBLHAS
WHIYKIUS). 3akiajKa IJIaHa CTPOCHUS XUBOTHOTO KakK pe3ylbTaT HEPAPXUUYECKUX B3aUMOJACUCTBUMN
reHoB. BimsiHue Ha SMOpUOHAIbHOE Pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButue xuBoTHBIX. [locTaomOpuoHanbHBI mepuoa. IIpsmMoe um HempsMoe pa3BUTHE.
PazButne ¢ Mmeramopo3oM y OECrIO3BOHOYHBIX M TO3BOHOUYHBIX KMBOTHBIX. buojornueckoe 3HaueHHE
MPSIMOTO M HETPSIMOTO Pa3BUTHS, UX PACIPOCTpaHEHUE B mMpupoje. Tumbl pocta KUBOTHBIX. DaKTOpHI
PETYIISIIMA POCTA >KMBOTHBIX M YejoBeka. CTaguy MOCTIMOPHOHAIIBHOTO PAa3BHUTHS Y KUBOTHBIX H
gyenoBeka. [lepropl oHTOreHe3a yenoBeka. CTapeHne U CMepTh Kak OMOJIOTHICCKHUE ITPOTICCCHI.

PasmHoxenne u pasButue pacreHuil. ['ameroputr m crmopodur. Meiio3 B KHU3HEHHOM IIHKIIC
pactenumii. O6pa3oBaHue CHIOpP B mporiecce Meio3a. [lameToreHes y pacteHui.

Om0/10TBOPEHHE W Pa3BUTHE PACTHUTEILHBIX OpPraHU3MOB. J[BOWHOE OIIOJIOTBOPEHHE Y IIBETKOBBIX
pactenuii. OOpa3zoBaHHE U Pa3BUTHE CEMEHH.

MexaHu3MBbI PErysiii OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JemoHcTpalimu

[Moptpetsr: C.I'. HaBamun, X. [lIneman.

Tabmuubpr u cxembl: «BereraTuBHOe pa3MHOXKEHHE», «THUIBI OECrmoyioro pa3MHOXKEHHUS,
«Pa3MHOXEHHE XJTaMHJIOMOHANb», «Pa3dMHOXeHUE »HBrieHb», «Pa3MHOXeHHE THApb», «Meio3y,
«Xpomocomely, «l'amerorenes», «CTpoeHUE AWIEKIECTKH W crepMaTo3ousia», «OCHOBHBIE CTaJIUH
oHTOreHe3a», «lIpsMoe m HempsiMoe pa3ButHe», «Pa3BUTHE MaWCKOTO KyKa», «Pa3BUTHE capaHuny,

«Pa3BuTtHe nATymKW», «JIBOMHOE OIUIOJOTBOPEHME Y LBETKOBBIX pacTeHui», «CTpOeHHE CEMSH
OJHOJIOJIbHBIX U JIBYJIOJBHBIX PACTCHHI», «KM3HEHHBIN LUK MOPCKON KamycTbD», «KHU3HEHHBIN UK
MXa», «KU3HEHHBIM LIUKIT TAOPOTHUKAY, «KU3HEHHBIN LIUKIT COCHBIY.
O6opynoBaHue: CBETOBOUM MUKPOCKOII, MUKpOMpenapaThl SSIMIEKIETOK U
CIepMaTO30M10B, MOJIENb «LIMKII pa3BUTHS JSATYILKI.
JlaGoparopHas paboTa «/3ydueHue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTaxy.
[IpakTnyeckas pabora «BbisiBIeHHE MPU3HAKOB CXOCTBA 3aPObIIIEH MO3BOHOYHBIX KMBOTHBIX).
JlabopaTtopHas pabota «CTpoeHHEe OpraHOB Pa3MHOKEHHS BBICIINX PACTCHHI.

Tema 11. I'eHeTHKA - HAYKA 0 HACJIECTBEHHOCTH U MI3MEHYUBOCTH OPTraHU3MOB

Hcropust craHOBJICHHS U Pa3BUTHUsI TeHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne ®pusa, T.
Moprana. Ponbs oTedecTBeHHBIX YU€HBIX B pa3BuTuu renetuku. Padoter H.K. Konbriosa, H.M. BaBumoga,
A.H. benozepckoro, I'.JI. Kapnieuenko, F0.A. ®ununuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHbBIE T'€HETUYECKHE MOHATHS U CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE T'EHBI,
albTEPHATUBHBIE IPU3HAKH, TJOMUHAHTHBIN U PEUECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UrOTa, YACTas
JTUHUS, TUOPUBI, TeHOTHIL, (heHOTUIl. OCHOBHBIE METObI T€HETUKHU: rUOPUA0TIOT MUECKUIA,
LUTOJOTUYECKUN, MOJIEKYIISIPHO
TEHETUYECKUU.

JeMoHcTpaimu

IToptpers: I'. Mennpens, I'. ne ®pus, T. Mopran, H.K. Koasunos, H.M. Basunos, A.H.
benozepckuii, I'.J[. Kapneuenxko, }0.A. @unumnyenko, H.B. Tumodees-PecoBckuii.

Tabnuie! u cxembl: «MeToIbI TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JlaboparopHas paboTa «/po3oduia kak 00bEKT FreHETHUECKUX UCCIET0BAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzaenss - 3aKOH €AMHOOOpa3usi TUOPHJIOB
nepBoro nmnokoJsieHus. IlpaBuno nomuHupoBaHus. Bropoil 3akoH MeHnzaens - 3aKkOH pacIlEIJICHUS
pU3HAKOB. [{UToNIOrHYecKne OCHOBBI MOHOTHMOPUIHOTO CKpEIMBaHus. [ MIoTe3a YUCTOTHI raMerT.

Ananusupyroniee ckpemuBanue. lIpomexyTouHelii xapakrep HacienoBaHus. Paciieruienue
IIPU3HAKOB IIPU HENOJHOM JOMHHUPOBAHMU.

JurubpunHoe ckpeuuBanue. Tperuid 3akoH MeHens - 3aKOH HE3aBUCHUMOIO HacjelOBaHMs
npu3HaKoB. LluTonornueckrne OCHOBBI TUTHOPUAHOTO CKPEIIUBAHUS. 12



CuennieHHoe HacnenoBaHue npu3HakoB. Pabotsl T. Moprana. CueruieHHOe HaclieI0BaHHE I'eHOB,
HapyILIEHUE CLEIICHUs MEKy FTeHaMH. XpOMOCOMHAasl TEOPUs HACJIEICTBEHHOCTH.

I'enernka noxa. XpoMOCOMHBIN MEXaHU3M OIPEAETIEHUS 110J1a. AYTOCOMBI U T10JIOBBIE XPOMOCOMBI.
['oMmorameTHbIli U reTeporaMeTHblii NoJI. ['eHeTnYecKas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLICIUICHHBIX C I10JIOM.

I'enotun kak wenoctHas cucreMa. [limeldoTpomuss - MHOXKECTBEHHOE JCWCTBHE TIeHa.
MHOX€eCTBEHHBIN AJUICIIA3M. B3anmoneriicteue HEAJIJIEIbHBIX TEHOB.
KommnemenrapHocts. Onuctas. Ilomumepusi.

I'eneTnyeckuil KOHTPOJIb PA3BUTHUS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TaKXke (PU3HOJOrHUYEeCKUX
MPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKUMH. ['eHeTHyeckne MeXaHW3Mbl CHMOMOTeHe3a,
MEXaHU3Mbl B3aUMOJECHCTBUS «XO3SMH - MApPa3uT» U «XO35UH - MUKpOOMOM». ['eHeTHuecKue acrleKThl
KOHTPOJISL 1 U3MEHEHHS HACJIEACTBEHHON HH(POPMAIH B MMOKOJCHHUAX KIETOK U OPraHU3MOB.

JleMoHCcTpanmu

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

Tabmuper u cxembl: «IlepBbiif U BTOpoil 3akoHbl Mennens», «Tperuit 3akoH Mennemnsy,
«AHanuzupymolee ckpemmuBanue», «HemonHoe pomuHupoBaHue», «ClLeENJIEHHOE HacjleloBaHHe
MpU3HAKOB y JApo3o¢umib», «l'eHetnka mnona», «Kapuotun uyenoBeka», «Kapuotunm apo3oQuis»,
«Kapuotun ntuue», « MHOKECTBEHHBIN AJIIETU3M», «B3auMo1eliCTBHE T€HOBY.

O6opynoBaHue: MOJEINb Ul IEMOHCTPAIMK 3aKOHOB €IMHO00pa3us rHOpUI0B IEPBOrO MOKOJIEHUS
W PpACLICIJICHUS MPU3HAKOB, MOJEIb JUIS JIEMOHCTpAallMM 3aKOHAa HE3aBHCHMOIO HACJEI0BAHMS
MIPU3HAKOB, MOJIENb VISl IEMOHCTPALMU CUEIUIEHHOTO HACJIEJOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpomnpenapar: «J{po3oduiay.

[IpakTnueckas pabota «/3ydeHne pe3yabTaTOB MOHOTHUOPUTHOTO CKPEIIUBAHUS Y IPO30(PHIIBD.

IIpaktuyeckas pabora «M3ydyeHue pe3yabTaToB AUTMOPUIHOTO CKPELUIUBAHUSA Y IPO30(DUIBIY.

Tema 13. 3akoHOMEpPHOCTH H3MEHYHUBOCTH

B3aunmopelicTBue reHoTHIIa U Cpelbl TTpU GopMUpOBaHUU (GeHoTHNa. VI3MEHYMBOCTH MTPU3HAKOB.
KadecTBeHHbIE W  KOJMYECTBEHHbIE NPHU3HAKU. Buapl W3MEHYMBOCTH: HEHACIEICTBEHHAs U
HacJIeACTBCHHAs.

MoaudukanroHHass HW3MEHYMBOCTh. Posib  cpeapl B (OPMHUPOBAHUM — MOJIU(DHUKAITMOHHOM
n3MeHunBoCcTH. Hopma peaknuu mnpusHaka. BapuwanwoHHblld psx u  BapualmoHHas Kpuas (B.
Horanncen). CoiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'enotnmnyeckass  m3MeHUYMBOCTh.  CBOHMCTBA  I'EHOTUIIMYECKOM  M3MEHYHMBOCTH.  Buawl
T€HOTHITUYECKON M3MEHUYHNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KomOunatuBHAsT W3MEHYMBOCTh. MeHo3 W TOJIOBOM IpOIecC - OCHOBAa KOMOWHATHBHOM
M3MEHYUBOCTH. PoJIb KOMOWMHATMBHON W3MEHYMBOCTH B CO3JaHMH TEHETHYECKOTO pa3HoOOpasus B
npejenax oJHOro BUA.

MyranroHHas U3MEHYMBOCTb. BU/IbI MyTalluii: T€HHbIE, XPOMOCOMHbBIE, FTeHOMHbIE. CHOHTaHHBIE U
WHIYLMPOBAaHHbIE MyTalluu. fnepHble M HUTOIUIa3Marhuueckue myrauud. ComMaTHYEeCKHUE U IOJIOBBIE
MyTtaiuu. [IpuunMHBl BO3HUKHOBEHMsS MyTauuid. MyrareHbl W WX BIHMSHUE Ha OpraHU3MBbI.
3aKOHOMEPHOCTH MYTAI[MOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKMX PSAJOB B  HACJEICTBEHHOU
n3menunBocTr (H.W. BaBunoB). BuesaepHas n3MeHYHBOCTh U HACIIECTBEHHOCTb.

Onucenemuka u 3INULEHOMUKA, POIb  ONUEHEMUYECKUX (Qakmopos 6 Hacledo8aHuu u
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JleMoHCTpaluu

[Toptpertsr: I'. ne ®pus, B. Uoranncen, H.1. Basunos.

Tabmumer u cxembl: «Buasl  u3MeHUUBOCTH», «MoaudukallmoHHAs  M3MEHYHUBOCThHY,
«KoMmOuHaTHBHAsT HM3MEHUMBOCTBHY, «Meio3», «OmiogoTrBoperue», «l'eHernyeckue 3aboieBaHUS
4yernoBeKay, « Buasl Mmyramuny.

O6opynoBaHue: KUBbIE U repOapHbIe dK3EMIUISIPhl KOMHATHBIX PacTeHUi, pucyHku (potorpadun)
KUBOTHBIX C Pa3IUYHbIMU BUAAMHU U3MEHUYMUBOCTH.

JlaboparopHas paborta «lccrenoBaHue 3aKOHOMEPHOCTEH MOIU(PUKAIMOHHONW H3MEHUMBOCTH.
ITocTpoeHne BapHallMOHHOTO Psifia U BAPUALIMOHHON KPUBOI».
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[IpakTuyeckas padora «MyTaiuu y 1po30¢uisl (Ha TOTOBBIX MUKPOIIpErapaTax)y.

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuorun denoseka. MexayHapoaHas IporpaMMma MCCIEIOBAaHMS I'€HOMa 4YeloBeKa. MeTonsl

W3YYCHUS TCHETUKH YEJIOBEKAa: IeHEAIOTWYCCKUH, OJNM3HENOBBIA, IUTOTCHETUYCCKHMA, TOMYyISIIMOHHO-
CTATUCTUYECKUU, MOJIEKYISIpHO-TeHeTHUeCKU. COBpEeMEHHOE OINpE/IeIICHHE FT€HOTUA: TTOJHOT€HOMHOE
CEKBEHUPOBAHHUE,
TeHOTHIIUPOBaHUe, B TOM uuncie ¢ nomomisio [1I[P-ananu3a. HacnencTBenHble 3a00eBaHUs YeIOBEKA.
['ennpie 1 XpomMocoOMHBIE 0OJIE3HH 4eloBeKa. boljie3HM ¢ HacleACTBEHHOM MpeapacrnoioKEeHHOCTHIO.
3HavYeHHE MEAUIIMHCKON T€HETHKHU B NMPEAOTBPALEHUHN U JICYCHUH I'€HETHYECKUX 3a00JIEBaHMIA YeIOBEKA.
MenukoreneTuyeckoe KOHCY/IbTHpoBaHHE. CTBOJIOBbIE KIETKHU. [IOHSATHE «TrEHETHYECKOTo Tpy3ay.
DTUYECKHE ACTIEKTHI UCCIICIOBAHUN B 00JIACTH PEIAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernyeckue (akTOpbl TOBBINICHHOW YYBCTBHTEIBHOCTH 4YeJIOBEKa K (U3HYECKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKpYXarolled cpenbl. ['eHeTnyeckas MpeapacrooKeHHOCTh YeNIOBEKa K
MaTOJIOTUSIM.

JeMoHCcTparmu

Tabmuuer u  cxembl: «Kapuotun denoBeka», «MeToisl H3Y4YeHHS TEHETUKU UEIOBEKay,
«"eneTnyeckue 3a00J€BaHUS YETIOBEKAY.

[IpakTuueckas padota «CoCTaBiIeHUE U aHAIN3 POAOCIOBHOM.

Tema 15. Cesiekuust OpraHu3mMoB

JloMecTuKausl U CeNeKIus. 3apoXkKIeHUEe CeleKInu U gomectukanuu. Ydyenue H.M. BaBunosa o
[leHTpax MpOUCXOXKIEHUS U MHOTOOOpa3usl KyJIbTYPHBIX pacTeHHi. Posib ceneknuu B CO3MaHUHM COPTOB
pacTeHui ¥ nopoJ *KUBOTHBIX. COpT, MOpoAa, ITaMM. 3aKOH TOMOJIOTMYECKUX PSA0OB B HACIIECTBEHHON
m3menunBocty H.W. BaBumnonsa, ero 3HaueHue Jyisi CEIEKIIMOHHONW paboThI.

MeTtomp! ceneKnnoHHON paboThl. cKycCcTBEHHBINH O0TOOD: MAaCCOBBIN U
WHIWBHUAYyAIbHBIA. DTarbl KOMOWHAIIMOHHOW CeJIeKIUH. VcmbpITaHue MpOU3BOIAMTENICH MO MOTOMCTBY.
OT60op MO TEHOTHIY C TMOMOIIbIO OIIEHKM (PEHOTHIA MOTOMCTBA U OTOOP MO TEHOTHUIY C HMOMOIIbIO
anamm3a JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CENEKIIMOHHOW paloThl. PagnanvoHHBIA M XUMWYECKUN
MyTareHe3 Kak HCTOYHUK MYyTallMil y KynbTypHBIX (opm opraHu3moB. Mcmosib30BaHHE T€HOMHOTO
penakTupoBaHusi U MeToJ0B pexomOuHaHTHBIX JIHK nns monydeHus uCXoAHOro wmatepuana ais

CEJICKLIMH.
[Tonmyyenne nonumionnoB. BHyTpuBuaosas rulGpuausanus. BaM3KopoICTBEHHOE CKpellMBaHHE,
wii uHOpuauHr. HepoJcTBeHHOe CKpellMBaHue, WM ayTOpUAMHI. ['eTepo3uc M €ro NpUYHUHBIL.
Hcnons3oBanue rerepo3uca B cenekuuu. OtnanénHas ruOpunusanus. [Ipeoposienue OGecrioaus
MEXBHJIOBBIX THOPUIOB. JIOCTHXKEHUS CENEKIUHN PACTEHUN U )KUBOTHBIX. «3enéHas pesonioyusy.

CoxpaHeHME U U3y4EHHE T'€HETUUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUHN U UX JUKUX POAUYEH HJIs
CO3/IaHUSI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. HM3yuenue, coxpanenue u
YnpaeneHue 2eHemu4ecKuUMu pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICI06bIX JCUBOMHBIX 6 Yelsax
VIYYUEHUS CYWecmEYIoWux U cO30anus HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM Yucie ¢ NpuMeHeHuem
COBPEMEHHBIX MEeMOO08 HAYUHBIX UCCAEO08AHUL, NEPEO0BLIX U0l U NePCNEKMUBHBIX MEXHOIOUI.

JemoHcTpanmu

IToptpers: H.W. Basuios, .B. Muuypun, I'.Jl. Kapneuenko, ILII. Jlykesanenko, b.JI. Acraypos,
H. bopnoyr, J1I.K. benses.

Tabnuuel n cxembl: «L{eHTpbI MPOUCXOXKICHUS U MHOTOOOpa3Hs KyJIbTYpPHBIX pacTeHHi», «3akoH
TOMOJIOTMUECKUX pSAJOB B HACJIEICTBEHHOW M3MEHUMBOCTH», «Metonpl cenexkuum», «OtnanéHHas
ruOpuau3anus», «MyrareHes».

JlaGopatopHas pabora «/3yueHne cOpToB KyabTYpHBIX PACTEHUI U MOPOJ] TOMAITHUX KUBOTHBIX).

JlaGoparopHas pabota «/3ydeHne MeTo10B CeNEeKIIUN paCTEHUID.

IIpaktuyeckas paborta «[IpuBHBKa pacTeHUII.

Okckypcusi «OCHOBHBIE METOABI M JIOCTHXKEHHMS CEJIEKIMM pPAcTeHHH U JKMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAaHIUIO, TUIEMEHHYIO ()epMy, COPTOUCIIBITATENIbHBIM y4aCcTOK, B TEIJIMYHOE XO35HCTBO,
B JJabOPaTOPHIO arpOYHHBEPCUTETA WJIH HAYYHOTO LIEHTPA)». 14




Tema 16. BuorexHo10rust 1 CHHTeTH4eCKasi 0M0JIOTHA

OOBeKTHl, HCIOJIB3yeMble B OMOTEXHOJOTMH, - KJIETOYHBIE M TKAaHEBBIE KYIbTYpHI,
MUKPOOPraHU3MbI, MX XapaKTEepUCTHKA. TpaguiuoHHas OHMOTEXHOJIOTHS: XJieOomeueHue, MOJTydeHue
KHMCJIOMOJIOYHBIX IIPOJIyKTOB, BUHO/JIEIIHE. MuKpoOHOIOTHYeCKUN CUHTE3. OOBEKTHI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue TEXHOJIOTMH M MHCTPYMEHTOB LIE€JICHANPABICHHOIO HM3MEHEHMSI U KOHCTPYUPOBAHMUS
T€HOMOB C LEJBI0 IOJIYYEHUS OPraHW3MOB M HMX KOMIIOHEHTOB, COJEP)KAIUX HE BCTPEYAIOIIHUECS B
npupojie OMOCHHTETUYECKUE TTYTH.

Knerounas umxenepus. MeToipl KyJIbTyphl KJIETOK U TKaHEH pacTeHUH U )KMBOTHBIX. KpnoOaHku.
ComaTnueckasi ruOpuan3almsi 1 cOMaTUUYeCKUil amOpuoreHes. Vcnonabp3oBaHue ramionioB B CEIEKIUU
pacrenuil. [lonyuenue MoHOKIOHANbHBIX anmumen. Fcnonb306anue MOHOKIOHANbHBIX U NOJUKTOHATbHBLX
anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHUE. PEKOHCTPYKIMS SIMIEKIETOK U KIOHUPOBAaHUE
KUBOTHBIX. MeToJ TpaHCIJIAaHTAlMM SJep KIETOK. Texnonoeuu 0300poeieHus, KyJIbMusupo8anus u
MUKPOKIIOHANIbHO20 PA3ZMHONICEHUS. CeNbCKOXO3AUCNEEHHBIX KYIbMYP.

XpOMOCOMHAsi W TEHHas HWHKEHepus. VICKyCCTBEHHBII CHHTE3 TI€Ha W KOHCTPYMPOBAHHUE
pexomObunantHeix JHK. Cozdanue mpanceennvix opeanusmos. JlocTrxkeHUsT W NEPCHEKTUBBI
XPOMOCOMHOM U T€HHON MHKE€HEPUU. DKOJIOTHUECKHUE U AITUYECKUE TPOOIeMbl FTE€HHON MH)XKEHEPHH.

Menuuunckue OuotexHosnoruu. Iloctrenomuas 1udpoBas wenuuuHa. [ILP-nuarnoctuka.
MeTaboJIOMHBIN aHau3, TEHOIEHTPUYECKUN aHaIn3 MpOTeoMa YeJIOBEeKa JUIsl OICHKHA COCTOSIHHS €ro
310poBbs. lcmosnb3oBaHMe CTBOJIOBBIX KIIeTOK. TaprerHas Tepamusi paka. 3D-OHoMH)XKEeHepus s
pa3paboTku (yHIAMEHTATbHBIX OCHOB MEIUIIMHCKHX TEXHOJIOTWM, CO3/aHHsA KOMIUIEKCHBIX TKaHEH
COUETaHUEM TEXHOJOTUH TpEXMEPHOr0 OWONPUHTUMHIAa M cKaQQoIAUHra JUid pelleHus 3ajaad
MEPCOHATM3UPOBAHHON MEIHUIIUHBI.

Co31aHne BEKTOPHBIX BaKIUH C LEJbI0 00ecreueHHsi KOMOMHUPOBAHHOM 3alllUThI OT BO30yIUTEIeH
OPBH, ycraHoBjeHHE MOJEKYISIPHBIX MeXaHW3MOB ¢yHkimoHupoBanus PHK-conmepkamux BUpycos,
BBI3BIBAIOLINX 0CO00 OMACHBIE 3a00JI€BAHNUS YETOBEKA U JKUBOTHBIX.

JlemoHCTpanmun

Tabmuuel u cxemsl: «/cnoap30BaHHE MHMKPOOPTaHM3MOB B IPOMBIIIEHHOM IPOM3BOJICTBEY,
«KiretouHas nHxeHepus», «l'eHHas HHKXEHEPU».

JlaGopaTtopHas paborta «/3ydeHrne 00beKTOB OMOTEXHOIOTUI.

IIpakTHyeckas pa60Ta <<HOJ'Iy‘I€HI/Ie MOJIOYHOKHUCIIBIX IIPOAYKTOB).

9KCKY[ZCI/I${ «buorexHoyorua - BaKHEHIIAs IIPpOU3BOAUTEIIbHAA CHJIa COBPEMCHHOCTHU (Ha
OMOTEXHOJIOTHIECKOE HpOI/ISBOI[CTBO)».

10)KJIACC

Tema 1. 3apokaeHue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJICHUI B OM0JI0TUHA

OpomonmonHas teopus Y. Jlapeuna. Ilpennocbulku BO3HUKHOBEHUs JapBuHM3Ma. JKU3Hb U
Hay4Has JearesbHocTh Y. J[apBuHa.

JBrokymiye cuibl 3Bosonru BUJoB 1o Y. JlapBuHY (BBICOKas MHTEHCHUBHOCTb Pa3MHOXKEHUS
OpraHu3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTh, OOpb0a 3a CyIECTBOBAaHME, €CTECTBEHHBIH MU
UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cunrerndeckoil Teopun sBomounn (CTD). HelTpanbHas Teopus 3BOJIIOLUHM.
CoBpeMeHHass 53BOJIIOLIMOHHAS OMOJIOTHSA. 3HAaue€HUE HBOJIONMOHHON Teopun B (HOPMUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHHBI MUPA.

JeMoHcTpamu

IToptpersl: Apucrorens, K. JIunneit, JK.b. Jlamapk, 2.K. Cenr-Unep, K. Krosse, Y. lapsun, C.C.
UYerBepukos, U.U. [lImansraysen, J>x. Xonneiin, J1.K. benses.

Tabnuue! u cxemsl: «Cuctema xuBoi npupos! (1o K. JInnuero)», «JlecTHUIA )KUBBIX CYIIECTB (110
Jlamapky)», «MexanuzM (GopMHUpOBaHUS MPUCIOCOOJIEHUI Y pacTeHMH M KHUBOTHBIX (1o Jlamapky)»,
«Kapra-cxema Mmapuipyra myremectsus Y. Jlapsunay, «Haxoaxu Y. lapBuna», «Dopmbl 60pbOBI 3a
cymectBoBaHuey», «llopoabl romy6Geit», «MuorooOpasue KylnbTypHbIX (opMm KamycTel», «llopoas
JOMAITHUX XKHBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BuaoB (o Y. apBuny)», «Cxema COOTHOILGHHUS




ABUIXKYIIUX CUJI 3BOJIFOUND), «OCHOBHBIE TI0JIOKEHHUST CHHTETHYECKOHN TCOPHUU 3BOJIIOLUND.

Tema 2. Muxkpo3Bosonusi 4 eé pe3yJbTaThl

[lonmymsiuust  kak  2JieMEHTapHas eauHuna HBoyouMH. COBpPEMEHHBIE METO/bl  OLEHKU
TEHETHYECKOTO pPa3sHOOOpa3ust M CTPYKTYpbl NOMyIsiuuid. V3meHeHue reHOOHIA NOMYJSIMH Kak
3JIEMEHTAPHOE 3BOJIIOIIMOHHOE sIBIICHHE. 3aKOH reHeTH4YecKoro pasHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (HPaKTOPBI (ABMKYIIME CHIIBI) SBOJIIOIMH. MyTanoHHbIi nporiecc. KomOnHaTuBHas
W3MEHYUBOCTh. Jlpelid TeHoB - cilydailHble HEHAIIPaBICHHBIC U3MEHEHHS YacTOT aJlIesiel B MOMYISIIMIX.
Dddexr ocuoBarens. Igpgexm Oymouiriounoco eopaviwika. CHudCeHUe 2eHemu4ecko20 pazHooopasus:
npuuunvl u creocmsus. Illpossenenue s¢hgpexma Opeiigpa cenos 6 OONLUWUX U MATLIX HONYIAYUSIX.
Murpauun. M3omsmus nomyssiui: reorpadudeckas (IpoCTpaHCTBEHHAs),
Ouosorndeckas (pernpoyKTHBHAS).

EctectBenHbllt 0TOOp - Hampapisiouuil ¢aktop 3BoyOLMU. POpPMBI €CTECTBEHHOTO OTOOpA:
JBUKYIIMM, CTaOUIN3UPYIOUINH, pa3pbiBatolinil (Iu3pynTuBHbIN). [lonoBoi or6op. Bo3HukHOBEHHE U
ABOJIIOLMS COI[UAJIBHOTO MTOBECHUS )KUBOTHBIX.

[IpucniocoOneHHOCT,  OPraHuM3MOB  Kak  pe3yapTaT  MHUKpPOABOJIOIMU.  Bo3HUKHOBEHME
npucnocobaeHnii 'y opranusmoB. Apomopdosbl U uaumoanantanuu. Ilpumepsl mnpucnocoOienuit y
OpraHU3MOB: Moposioruueckue, ¢dusnonornyeckue, OMOXHMHYECKHE, MOBE/IEHYECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykTypa. BunoobpazoBanue kak pe3yabTaT MUKpOdBoJtolMU. M3onsanus -
KIJIF0UeBOM (hakTop BUa000pazoBanus. [yt u cmocoObl BUI000pa3oBaHuUs: AJUTOTIATPUIECKOE
(reorpaduueckoe), CUMIaTPUYECKOe
(?KOJIOTHYECKOE), «MTHOBEHHOE» (TIOJUIIONANU3AIus, Tuopuan3amnus). JIuTenbHOCTh 3BOIOIMOHHBIX
MIPOLIECCOB.

Mexanusmbl popMUpOBaHUS OMOJOTHYECKOTO pa3HOOOpa3usl.

Ponp sBOMIONIMOHHON OHOJIOTHH B pa3pabOTKE HAYYHBIX METOJOB COXpaHEHHUs OMOpazHOOOpaswus.
MuKpO3BOIIONHS U KOABOJIIOLKSA Aapa3UTOB M UX X035eB. MexaHu3mbl (OpMUPOBaHHS YCTOMUYUBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JlemoHcTpammn

[Toptpetsr: C.C. YetBepukon, J. Maiip.

Tabmuis! u cxeMbl: «MyTallMOHHAs U3MEHUYUBOCThY, «[lomynsunonHas cTpykrypa Buga», «Cxema
MposiBlieHUs1 3aKoHa Xapau-BaiinGepra», «/IBM>Kylliue CHUIIbI ABOJIOLUNY», «DKOJIOTHYECKAs H30JSIUS
MOMYJSIIUKM ceBaHCKOU Qopenny, «I'eorpadudeckas U30JA1KS TUCTBEHHUIIBI CHOUPCKOM U TUCTBEHHUIIBI
naypckoit», «llonmynsiMOHHbIE BOJIHBI YHCIEHHOCTH XHIIHUKOB U JKepTB», «Cxema neicTBus
€CTECTBEHHOT0 o0TOOpa», «PopMmbl 0OpHOBI 3a cyliecTBoBaHHe», «HAyCTpUaNbHBIA MelaHU3M»,
«KuBble uckomnaembie», «I[loKpoBUTENbCTBEHHAs OKpacka >KUBOTHBIX», «[Ipemympexnaromias okpacka
KUBOTHBIX»,  «Dusnonoruueckue  axantamun», «lIpucnocoOieHHOCT  OpraHu3MoB U €€
OTHOCHUTENbHOCTHY, «Kputepun Bunay, «Buapl- aBoitnukm», «CTpyKkTypa BuAa B npupoje», «Crnocoobl
BUJI000pazoBanus», «l'eorpaduueckoe BHI00OpazoBaHuEe TPEX BUIOB JAHJBIIICHY, «IKOJIOTHUYECKOE
BHUJI000pa30BaHue BUJOB CUHUI, «[lomurionasl pactenuii», «KamycTHo-peaeuHblii THOPHIY.

O6opynoBanue: repoapuu pacTeHui, KOJJIEKIIMU HACEKOMBIX, Uydella MTULl U 3Bepel ¢ MpuMepaMu
pa3NUYHBIX MPUCIOCOOICHUH, Yydesla NTHUIl U 3BEped pa3HbIX BHUJIOB, IepOapuu pacTeHUH OMU3KUX
BUJIOB, 00pa30BaBIINXCA PA3IMYHBIMU CIIOCOOAMHU.

JlaGopatopHas paboTa «BpIsBIeHHE H3MEHYUBOCTH Yy 0COOEH OJTHOTO BUAA».

JlaGopatopHas pabora «IIpucrnocoOneHns OpraHu3MOB U UX OTHOCUTEIIbHAS L1Ee1eCO00Pa3HOCThY.

JlaGopatopHas pabora «CpaBHEHHE BUJIOB 110 MOP(HOJIOTHYECKOMY KPUTEPUIOY.

Tema 3. Makpo3Bosonusi M €€ pe3yJibTaThl

Metonpl u3ydeHuss Makpol3Boironuu. IlaneoHTonormuyeckue MeETONbl HW3YYEHHUS HBOJIIOLHM.
Ilepexoanbie GopMbl U HUITIOTEHETUYECKHE PSIJIbI OPTraHU3MOB.

buoreorpaduueckne meronsl u3zydeHus 3Boironmu. CpaBHeHHE (QIOpbl U (GayHbl MaTEpPUKOB U
octpoBoB. bruoreorpaduyeckue odnactu 3emiu. Buabl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OJIOTHYECKUE METOAbl  H3YYEHHs]  DBOJIOLHH.
I'eneTnueckue MeXaHH3MBbI OBOJIIOIIMM OHTOI'CHEC3a W IIOABJIICHUA 3BOJIIOIIMOHHBIX HOBI_HééTB.



I'oMosornuHbple M aHAJIOTMYHBIE OpraHbl. PynuMmeHTapHble opraHbl M aTaBU3Mbl. MoOJEKyIspHO-
TeHETHYECKUE, OMOXUMHUYECKUE U MAaTEMAaTUYECKUE METOIbl M3YUCHHS 3BOTIONHMU. | OMOJIOTHYHBIE T€HBI.
CoBpeMeHHbIE METO/Ibl TOCTPOCHHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIE MYTaIlMU U 3BOJIIOLUS TEHOMOB.

OOmue 3akOHOMEpPHOCTH (TpaBwia) 3BOMOUUU. [lpunyun cmensvt @ynxyuii. HeoOpaTumMocTh
9BOJIIOLIMM. AfaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLIUU.

JleMoHCTpaumu

[Hoptpetsr: K.-M. Bap, A.O. KoBanesckuii, ®. Mromnep, O. ['ekkensb.

Tabmuuer 1 cxembl: «DUIOTEHETHYECKUN PSIT JIOMIAIN», «APXEOTTEPHKCY, «3BEpO3yObIe AIepPh»,
«Crerouedainsr», «Puanodurer», «CemMeHHbIE MAaNOPOTHUKWY, «buoreorpaduueckue 30HBI 3eMIIN»,
«/lpeiip xoHTHHEHTOB», «PenukTer», «HadanmpHble cTaguu SMOPHOHAILHOTO PA3BHTHS TTO3BOHOYHBIX
AKUBOTHBIX», «['OMOJIOTMUYHbIE U aHAJOTMYHBbIE OpraHbl», «PyauMeHTb», «ATaBU3MBD), «XPOMOCOMHbIE
HaOOphl ueloBEeKa M ILIUMIaH3e», «lJ1aBHbIE HANpaBlICHHs 3BOMIONUN», «OO0IMe 3aKOHOMEPHOCTU
ABOJIIOLIMM.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKH HCKOMAeMbIX OCTATKOB OPraHW3MOB, MYJISIKU
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IlpoucxoxneHue U pa3BuTHe )KM3HU Ha 3emJie

HayuHnble runoressl MpOUCXOXKACHUS KU3HM Ha 3emiie. AOuoreHe3 u mancrnepmus. JloHaydHbie
MIPEJICTaBJICHUS O 3apOKJICHUU JKU3HU (KpealnoHu3M). ['MnoTe3a NoCTOSIHHOTO caMO3apOosKIeHUS KU3HU
n e€ omposepkeHue onbitamu @. Peau, JI. Cnamnanunanu, JI. Ilacrepa. IlpoucxoxneHue >KW3HU U
acTpoOHOJIOTHSI.

OcHOBHBIE J3Tanbl HEOpPraHudeckou HBostouuu. IlmanerapHas (reosoruyeckas) 3BOJIOLHS.
Xumudeckasi BOONUS. AOWOTEHHBIM CHHTE3 OPraHMYECKUX BemiecTB n3 HeopraHumdeckux. OmwiT C.
Munnepa u I'. FOpu. O6pazoBanue noaumepoB u3 MoHoMmepoB. KoarepBarnas runore3a A.M. Omapuna,
rumnoTe3a nepBuyHoro OympoHa Jx. XonaeiHa, renernueckas runores3a I'. Mémrepa. Pu6o3umer (T. Yek)
u runore3a «vupa PHK» V. I'unbepra. @opmupoBanue MmeMOpaH ¥ BOSHUKHOBEHHE TIPOTOKIICTKH.

Uctopus 3emim u Metoibl €€ n3ydeHus. MckonmaeMple OpraHM4eckre OCTaTKH. ['€0XpoHOJorus u
e€ Mmeroapl. OTHOCHUTENbHAS U aOCONIOTHAsI TeOXpOHOJOorus. ['eoxpoHoJoruyeckas mIkaiga: S0HbI, IPHI,
MIEPUOBI, MOXH.

HavanbHele sTansl opranndeckoil 3Boironuu. [losBiaeHue n 3BOIOLNS NEPBBIX KIETOK. JBOJIOLHUS
MeTtabonu3ma. Bo3HukHOBeHHE nepBbIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE OUOTUIEHKH KaK aHajior
nepBbIX Ha 3emiie coobmectB. CTpoMaToauThl. [IpoKapuOTHI 1 3yKapUOTHI.

[Ipoucxoxnenue 9SykapuoT (cuMOUOTreHe3). OBOJIOIMOHHOE  IPOUCXOXKICHHE  BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOUHBIX
OpraHU3MOB.

OcHOBHBIE ATambl 3BOJIONUU BBICHINX pacTeHuil. OcHOBHbIE apoMopdo3bl pacTeHuil. Bwixon
pacteHui Ha cymy. [losiBneHue cnopoBbIX pacTeHUl M 3aBoeBaHUE UMU Cymu. CeMEeHHbIE pacTEHUSI.
[IpoucxoxaeHue BETKOBBIX PACTEHUN.

OcHOBHBIE STambl BOJIOIUU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl KUBOTHBIX. BeHpackas
¢bayna. KemOpuiickuii B3pbIB - MOSIBIIEHHE COBPEMEHHBIX THIOB. [IepBbie Xop10BbIE KUBOTHBIE. JKU3HB B
BojZie. OBoJIOLMSA TO3BOHOYHBIX. IIpomcxoxnenne ampubuii wu pentwimid. IIpoucxoxiaeHue
MJIEKOTUTAMUX ¢ nTtull. [lpuHmun xmoueBoro apomopdosza. OcBoeHne OECHO3BOHOYHBIMH U
[M03BOHOYHBIMH KMBOTHBIMHU CYIIH.

PasButne xu3HM Ha 3emile IO dpaM M INEpUOJAM: apXxeW, NPOTEpO30H, Maje030il, Me3030H,
KaifHO30H. OOmas xapakTepUCTHKa KJIMMaTa W TeoJOrHYeckux mpoieccoB. [losiBieHue u paciser
XapaKTepHBIX OPraHU3MOB. YTi1e00pa30BaHue: €ro YCIOBUS U BIUSHHUE Ha ra30BbIil cOCTaB aTMOCQEPHI.

MaccoBble BBIMUPAHHUS - IKOJOTMUECKHE KPU3UCHI Tpouuioro. [IpuuunHbI U CIEACTBUS MAcCCOBBIX
BbIMHpaHuii. COBpeMEHHBIH HKOJOTMUECKU Kpu3uc, ero ocobeHHoctH. IIpoGiema coxpaHeHus
6ropazHooOpazus Ha 3emIe.

CoBpemeHHas cucteMa oprannueckoro mupa. [Ipunnumns! kinaccudukamnuu oprannzmMoB. OCHOBHBIE
CUCTEMATUUYECKUE TPYIIIBI OPraHU3MOB.

JleMoHcTpanyu

[Hoptpetsr: @. Peau, JI. Cnannanuanmy, JI. [Macrep, U.1. Meunuxkos, A.W. Onapun, Jx. Xonxﬂe@m,




I'. Ménnep, C. Muinep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilactepa mo wu3ydeHuro
camo3aposKJIeHus KU3HU», «Cxema onsita C. Muiuiepa, I'. FOpu», «9Tansl HEOpraHuueckoil 3BOIIOLUNY,
«["eoxponosornyeckas mkana», «HadanbpHble 3Tanbl OpraHMYECKOi 3BOMIONUNY, «Cxema 00pa3oBaHuUs
JyKapuoT MyTéM cuMmOuoreHeza», «Cucrema XUBOUW Mpuponb», «CTpoeHue BHpyca», «ApomMopho3bl
pactennit»y, «PunnMOPUTHY, «OTHOKIETOUYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE BOAOPOCITH», «MXW»,
«[TarmopoTHukn», «l'onocemenHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHMiD», «Cxema pa3BUTHS
KUBOTHOTO MHpay, «ApoMopdo3bl KUBOTHbIX», «lIpocreiimme», «KumeunonosnoctHeie», «llmockue
YEpBWY, «UmenucroHoruey»,  «PEIOBI», «3eMHOBOTHEICY, «IIpecmbIkaromuecs, «IITuLBI,
«Mnekonuraroniuey, «Pa3BuTue KNU3HU B apXEHUCKOU 3pe», «Pa3BUTHE )KU3HU B MPOTEPO30MCKOU 3pe,
«Pa3BuTHE KU3HU B NAJIEO30MCKOU 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuUTHE KHU3HU B
KalHO30MCKOH 3pe», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTO MUpPay.

OOGopynoBanue: repdapuy pacTEHUU Pa3IMYHBIX OTIEIOB, KOJUICKIIMM HACEKOMBIX, BIIAXKHBIC
npenaparsl JKMBOTHBIX, PAaKOBHUHBI MOJIJIIOCKOB, KOJUIEKIMM WIJIOKOKHX, CKEJIEThl ITO3BOHOYHBIX

KUBOTHBIX, Yydeja MNTHUILl U 3BEpeil, KOJIEKIMH OKaMEHEJIOCTEeH, MOJIE3HBIX HCKOMAEMbIX, MYJISKHU
OpraHMYECKUX OCTATKOB OPraHU3MOB.
BupryanbHas naboparopHas pabota «MonenupoBanue omnbiToB Munepa-lOpu no usyueHuto
a0MOTEHHOTO CHHTEe3a OPraHNYECKUX COSAMHEHUHN B IEPBUYHOM atMOchepey.
JlaGoparopHas paboTa «/3yueHue u onMcaHue UCKOMAaEMbIX OCTaTKOB JPEBHUX OPraHU3MOBY.
[IpakTruueckas padota «M3ydeHne 0cOOEHHOCTEM CTPOCHUS PACTCHHUI Pa3HBIX OT/ICTIOBY.
[IpakTnueckas pabota «M3ydeHne ocoOeHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eJ0BeKa - aHTPOIOTreHe3

Paspnens! u 3agaun anTponosiornv. MeTo sl aHTPOIIOJIOTHH.

CraHOBJICHHE TIPEACTABICHUH O TMPOUCXOXKICHUU YEJIOBEKA. Peluruo3Hele  BO33pECHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHUHU.

CxoncTBO yenoBeka € KMBOTHBIMH. CHCTEMAaTHMYECKOE IOJIOKEHHE 4YelloBeKka. CBHIETEIbCTBA
CXOJICTBA YE€JOBEKa C XUBOTHBIMHU: CPaBHHUTEIHLHO-MOP(]OIOrnuecKkue, sMOpruoIoruieckue, Hpru3nonaoro-
ouoxumuueckue, nopeAeHueckue. OTaMYMA 4YeJIoBeKa OT >KMBOTHBIX. [IpsAMOXOXKIeHHE U KOMIUIEKC
CBSA3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOW CUTHAJIIBHOW CUCTEMBI.

JBuxymue cuibl ((akTopbl) aHTponoreHesa: OuoJoruueckue, comuanbHble. COOTHOIIEHUE
OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaJUU aHTpoIorenesa. PanHue yenoBekooOpa3Hbie 00€3bsHbI (IPOKOHCYIIBI) U paHHUE
MIOHTU[IBI - O0IIKE MPEIKU YeIOBEKOOOPa3HbIX 00e3bsH U JIt0JIeH. ABCTPANIONUTEKU - ABYHOTHE MPEIKU
monaeil. YenoBeK ymernblil, IepBble M3rOTOBJICHUS OpyIUM Tpyaa. YenoBeKk MpsIMOXOMSIINN W MEPBbIM
BBIXOJ JItoziel 3a mpeaensl Adpuku. YenoBek reiinenbOoeprckuil - oOmuil mperok HeaHAepPTaIbCKOTO
YEJIOBEKa M 4YeJIOBEKa pa3yMHOro. YemoBeK HEaHJEPTAIbCKUM KaK BUJ JIFOAECH XOJIOJHOrO KuUMaTa.
UYenoBek pa3yMHbId COBPEMEHHOI'O THUIIA, IEHUCOBCKUI YEJIOBEK, OCBOCHUE KOHTUHEHTOB 3a IpeaeaaMu
Adpuxku. [laneorenerruka v najeoreHOMHKA.

DBOJIOIMS  COBPEMEHHOTO 4YeloBeka. EcTecTBeHHbII 0TOOp B  MOMyASIUSAX — 4YeJIOBEKa.
MyrainmoHHbIi npouecc u noaumopdusm. [lonmyasimoHHble BOHBI, Apei( reHoB, Murpanus u «3¢dext
OCHOBATEJSH» B MOMYJSLUSIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue packl. [lonstre o pace. bonbiine pacel: eBporneonHas (eBpa3uiickas), aBCTpao-
HerpouaHas (9KBaTOpHallbHAasl), MOHTOJIOWIHASA (a3MaTCKO- aMepuKaHcKas). Bpems u myTu pacceneHus
yenoBeka Mo IUiaHete. EAMHCTBO uyenoBedecknx pac. HaydHas HECOCTOSITENBHOCTh pacHu3Ma.
[IpucnocobaeHHOCTh YeNoBeKa K pa3HbIM YCIOBUSM OKpYXKaroliel cpeapl. BiusHue reorpaduueckoit
cpensl U apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YeTOBEeKa.

MeXIUCIUTUTMHAPHBIE METObI B (u3ndeckol (OMOJIOrHYecKoi) aHTPOMOIOTHH. DBOIIONUOHHAS
AQHTPOMOJIOTUA W TAJCOAHTPONOJIOTHUS YEJIOBEUYECKMX NOonyiasauuil. buocouuanbHble uUcCCen0BaHUA
MIPUPO/IbI YeToBeka. MccnenoBanue K03BOIIOIUN OMOJIOTUYECKOTO M COITMAIEHOTO B YEJIOBEKE.

JlemoHcTpanmu

IHoprpersr: Y. dapsun, JI. JIuku, 5.4. Porunckuii, M.M. I'epacumos.

Tabmuie! 1 cxembl: «MeTObI aHTpoTIONOTHNY, «['0OBHOI MO3T YenoBeka», «HenoBekooOpaiBeie




00e3bsiHBI», «CKeNeT 4YeloBeKa W CKeJeT ImuMMaH3e», «PyIuMeHThl U aTaBU3Mbl», «JIBIDKYIIUE CHIIBI
AHTPOTIOTeHE3a», «IBOIIOLUOHHOE APEBO UEIOBEKA», «ABCTPATIONUTEKY, «YeloBeK yMenbliy, «HenoBek
NpAMOXO AU, «JleHncoBckuid yenoBek» «Heannepranbup», «KpomanboHUb», «lIpenku yenoBekay,
«Tansl 3BOJIIOINH YeJIOBEKa», «Pachl yenoBekay.

O6opynoBaHue: MYISDKH OKAMEHENIOCTEH, TPEAMETOB MaTepHAbHOW KYJIBTYPhl TMPEIKOB
qenoBeka, penpoaykuuu (Qororpaduu) KapTuH ¢ MHQPOJOTHYSCKUMH U OHOICHCKUMHU CHOKETaMU
MIPOUCXOKACHUS YesloBeKa, (pororpaduu HaXOJIOK HMCKOIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa,
MOJIENIb Yeperna YeloBeKa M 4Yeperna MKMIaH3€, MOJIEIb KUCTH YEJIOBEKA U KUCTU IIMMIIaH3€, MOIEIIH
TOpCa MPEIKOB YEIOBEKA.

JlaboparopHas paborta «l3ydeHne OCOOCHHOCTEH CTPOCHHS CKEJeTa YeJIOBEKa, CBS3aHHBIX C
MPAMOXOXKJIECHUEM.

[Ipaktudeckas padora «M3ydeHne 3KOIOrHYeCKUX alalTalui 4eJI0BEKa.

Tema 6. Jko0JI0THA - HAYKA 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB M HAJOPraHU3MEHHBIX CHCTEM C
OKpY:KamolIeil cpeaoi

3apokaeHue u pa3BuTHe dkosiorud B Tpyaax A. I'ymGonbnara, K.®. Pynse, H.A. Cesepiona, 3.
I'exkens, A. Tencan, B.H. CykauéBa. Pasmensl u 3amaum skonoruu. CBsi3b 3KOJOTHUM C JIPYTUMHU
HayKaMH.

Metoast skonoruu. [loneBeie HaOMIOAEHUSA. ODKCHEPUMEHTHI B OKOJOTHUW: TPUPOJHBIE |
nabopatopabie. MojaenupoBaHue B OKOJIOTHH. MOHHUTOPHUHT OKPYKAIOMIEH Cpelbl: JIOKAIbHBIMN,
pEruoHAIbHBIN U TJI00ATBHBIN.

3HaYeHNE JKOJIOTHYCCKUX 3HAHWM I 4YeIOBEKa. DKOJIOTHUYECKOE MHPOBO33PEHHE KaK OCHOBA
CBsI3el yernoBeuecTBa ¢ MNpUpood. DOPMUpPOBAHME IKOJOTUYECKON KYIbTYPhl M HSKOJOTHYECKOU
TPAaMOTHOCTH HaCEJICHHUSI.

JleMoHcTpanmu

[Toptpetsr: A. I'ymbonsar, K.®. Pynase, H.A. CeBepuios, O. ['ekkenb, A. Tencin, B.H. Cykaués.

Tabmuubpt u cxembl: «Pazgensr skomorum», «Metoasl skosorumy, «CxemMa MOHHTOPHHTA
OKpYKaroLEenl CpesibI».

JlaGopaTtopHas pabota «M3ydeHrne METOA0B SKOJOTUUECKUX UCCIICIOBAHUI.

Tema 7. Opranusmbl 4 cpea 00MTAHUA

Dkojoruueckre (QakTopbl M 3aKOHOMEPHOCTU uX JedcTBusA. Kiaccudukanus 5KOI0rHYEeCcKUX
¢dakropoB: abuoTHueckue, OUOTHYECKHE, aHTponoreHHble. OOmMe 3aKOHOMEPHOCTH ACHCTBUS
skojornueckux (aktopoB. IlpaBunmo muammyma (K. IHmnpenrens, [O. JIubOux). TonepaHTHOCTS.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

AbGuotndeckue ¢daktopbl. CBeT Kak J3KoJiorudeckuii ¢akrop. JleilicTBue pa3HBIX y4acTKOB
COJIHEYHOTO CIEKTpa Ha OPraHUu3Mbl. DKOJOTUYECKHE TPYIIIbl PACTEHUN M KUBOTHBIX MO0 OTHOLIECHHUIO K
cBeTy. CurHanbHas pojb cBeTa. POTONEPUOAU3M.

Temnepatypa kak okojorumyeckuii dakrtop. [JleiictBue Temieparypbl Ha OpraHHU3MBIL.
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxnocth kak skonorumdeckuii dakrop. [IpucnocoOnenus pacteHuii K MOIEPKaHUIO BOJHOTO
6ananca. Knaccuduxanus pactenuii mo oTHoIIeHUIo K Boje. [Ipucrnocobnenus )KUBOTHBIX K U3MEHEHUIO
BOJTHOTO pPEKUMA.

Cpenbl 0o0WTaHMsS OPraHM3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, TOYBEHHAs, TIIyOWHHAas
MOATOYBEHHAsI, BHYTpUOpPraHu3MeHHas. OU3NKO-XUMHUYECKHE 0COOEHHOCTH CpeJl 0OUTaHUSI OPraHU3MOB.
[TpucnocobmaeHnst OpraHu3MOB K KU3HU B Pa3HBIX Cpeliax.

buonoruueckne putmbl. BHemHue W BHyTpeHHHE pPHUTMBI. CyTOUHBIE U TOJUYHBIE PUTMBIL.
[Tprcnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBHM KHU3HU.

XKuznennsie Gopmbl opranu3moB. [loHsTre o xuzHeHHOU Qopme. JKuzHeHHbie GopMbl pacTeHUl:
JiepeBbsi, KYCTapHUKH, KYCTApHUYKW, MHOTOJIETHHE TPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (DOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckne ¢dakropsl. Bumbl OHOTHYECKMX B3aMMOJCWUCTBUIA: KOHKYPEHIIUS, XHIIHUYECTBO,
cum6Ouo3 u ero ¢opmel. [lapazutusm, koomeparusi, MyTyalu3M, KOMMEHCaIu3M (KBapTHUPAHTCTBO,
HaxneOHnuecTBO). Herpoduyeckne B3aumoneicTBusi (tomuueckue, (opuueckue, (adpudeckue).
3HaueHue OMOTUYECKHX B3aUMOAEHCTBHI A1 CYIeCTBOBaHHs OPraHU3MOB B cpezie obutanus. [Ipuygun



KOHKYPEHTHOT'O UCKIIFOUEHHUSI.

JeMoHcTpamu

TabnuIB! U CXEMBI: «Oxosoruueckue GakTope, «CBETOBOW CHEKTPY,

«IKOJOTUYECKUE TPYNIbl >KABOTHBIX IO OTHOIICHHIO K CBETY», «TEelIOKpOBHBIE KHUBOTHBIEY,
«XO0JOTHOKPOBHBIC JKUBOTHBIEY», «DU3HOIOTUYECKHE aJaNTalud KUBOTHBIX», «Cpembl oOuUTaHUS
opranuzMoB», «buonoruueckue puTMbI», «Ku3HeHHBIE (GOpPMBI pacTeHuil», «Ku3HeHHble (OPMBI
KUBOTHBIX», «JKOCHCTEMa MIMPOKOJMUCTBEHHOTO Jiecay, «IKOCHCTeMa XBOMHOro jeca», «llenu
MUTaHUS, «XUIHIYIECTBOY, «[lapazutuzmy», «Koukypenmusy», «Cumomosy», «KommeHcanmuzmy.

ObopynoBanue: repOapuu PacTCHUM M >KUBOTHBIX, MPUCIIOCOOJEHHBIX K BIIUSHHUIO Pa3IMYHBIX
IKOJIOTHYECKHUX (DaKTOPOB, repOdaphul CBETOJIFOOMBEIX, TCHEITIOOMBBIX W TEHEBBIHOCIUBBIX PACTCHHH,
CBETOJIFOOMBEIC, TEHETIOOWBBIE W TCHEBBIHOCIMBBIE KOMHATHBIC PACTEHUS, TepOApUU M KOJUICKITUU
TEIUIOIIOOUBBIX, 3UMOCTOWKHX, MOPO30YCTOWYMBBIX DPACTCHHMW, Uydela MTHUI[ U 3BEped, repOapuu
pacTeHHIA, OTHOCSIINXCS K TUTpoPHUTaM, Kcepopuram, Me30(uTaM, KOMHATHBIC PACTCHUS TaHHBIX TPYII,
KOJUJIEKIIUM JKUBOTHBIX, OOMTAIONINX B PAa3HBIX Cpeaax, repOapuu U KOJUICKIIMK PAaCTEeHUN U KMBOTHBIX,
00Jamaroux 4YepTaMu IMPUCIIOCOOIEHHOCTH K CE30HHBIM WM3MEHEHUSM YCIOBUM KU3HH, TepOapuu u
KOJUIEKIIUM PACTEHUHN W )KUBOTHBIX PA3TMYHBIX JKM3HEHHBIX (DOPM, KOJUIEKITUHU )KUBOTHBIX, Y4ACTBYIOIINX
B Pa3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBUAX.

JlabopaTopHas pabota «BrIsiBlieHHE TPUCTTOCOOIEHUN OPraHU3MOB K BIUSHUIO CBETAY.

JlaGoparopHas paboTa «BplsiBiIeHHE MPUCTIOCOOICHUI OPraHU3MOB K BIMSHHUIO TEMIIEPATYpPhD».

JlabopaTopHas paboTa « AHATOMHUYECKHE OCOOCHHOCTH PAaCTECHUH M3 Pa3HBIX MECT OOUTaHUS.
Tema 8. Iko0J10rus1 BUAOB M NOMYJIALMA

DKOJIOTHYECKHE XapaKTEePUCTHKU Tomyisiuu. [lomymsamust kak Ouonornyeckas cucrema. Porb
HEOJHOPOJHOCTU Cpefbl, PU3HUEeCKX OaphepoB U OCOOCHHOCTEW OMOJOTMU BHUAOB B (POPMUPOBAHHUH
MPOCTPAHCTBEHHOW CTPYKTYphl Tomyisiuid. (OCHOBHBIE TIOKa3aTelld TMOMYJSAIUA: YHUCICHHOCTD,
TJIOTHOCTh, BO3PACTHAasi M TIOJIOBas CTPYKTypa, POKIAAEMOCTh, MPUPOCT, TEMIT POCTa, CMEPTHOCTH,
MHUTpanysl.

DKoJIorM4YecKas CTpyKTypa nonyasiuuy. OLeHKa YUCIEeHHOCTH MOMyIsuuu. J[MHaMuKka nomymsinuu
u e€ perynsauusa. buotndeckuii noteHuman nonyianuy. MoaenupoBanue JUHAMUKU nonysiuun. Kpusbie
poCTa YHUCIEHHOCTH nomyisiuu. KpuBble BbDKHMBaHUA. Perynsuus 4YMCIEHHOCTH MNOMYJSALMI: POJIb
(bakToOpoB, 3aBHCAIIAX M HE 3aBUCSIIMX OT IUIOTHOCTH. DKOJOTHYECKHe crparerud BumoB (I - u K-
CTPaTeTHH).

[Tonsatue 006 skojorryecko Huile Buaa. Mectoooutanue. MHOromepHas MOJIEb KOJIOTHIYECKOM
Humu Jx. M. XatunHcona. PazMepsl sxonorndeckoi Huiu. [loTeHimansHas v peajn30oBaHHas HUILIY.

Bup kak cucrema nonynanuii. Apeainbl BUAOB. Bkl M UX )KU3HEHHBIE CTPATEruu. DKOJOTUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEIEHUS W MUIPALMM KUBOTHBIX. bHOJIOrMueckne WHBa3uM YyKEPOIHBIX
BHJIOB.

JleMoHcTpamu

IToptper: Jx.M. XatunHCOH.

Tabnuis! U CXeMBbI: «IKOJIOTUYECKHE XapAKTEPUCTUKHU MOIMYJIALINI,
«IIpocTpaHCTBEHHas CTpyKTypa momyasiuuny, «Bo3pacTtHele nupamuisl nonyiasuun», «CKOpPOCTh
3aCeJICHHUs] TOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMU OpraHuzMaMu», «Mojenb skonornyeckod Humu Jx. M.
XaTYNHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJJIEKIIUU >KUBOTHBIX.

JlaboparopHas pabota «IIpucrnocoOneHus ceMsH pacTeHUI K PacCeICHHUION.

Tema 9. IKoJI0rHs CO00IIECTB. IKOJOTHUECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoiienos u ero crpykrypa. CBsizu MeXay OpraHu3MaMu B OMOIIEHO3E.

Dkocuctema kKak OoTkpbiTas cucrtema (A.J[x. TeHcnu). DyHKIMOHANBHBIE OJIOKM OPraHW3MOB B
HKOCHUCTEME: TPOAYIIEHTHI, KOHCYMEHTHI, peAylleHThl. Tpodudeckune ypoBHH. Tpodudeckue enu 1 CeTH.
Abuotnueckue 6110ku dKocucTeM. [10UBBI U MBI B AKOCHCTeMax. KpyroBopoT BeliecTB M MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE MTOKa3aTeNIN 3KOCUCTEMBL. buomacca u nmpoaykiusa. JKOJOTUYECKUE MUPAMUIBI YUCEN,
OMOMACChI U YHEPTHH.

Hunamuka sxocucmem. Kamacmpogpuueckue nepecmpoiiku. @nykmyayuu. Hampasnepgble



3aKOHOMEpPHbIE CMEHBI COOOIIECTB - CyKlecCHH. IlepBUYHbIE U BTOPUYHBIC CYKLIECCHHM M MX MPHYHHBI.
AHTpoOTIOTeHHBIE BO3JICHCTBUS Ha cykueccu. KinmmakcHoe cooOmiectBo. buopasHooOpasue u moiaHoTa
KpPYroBOpOTa BEIIECTB - OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[IpupoaHble SKOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKOCUCTEMbL MOpell U OKeaH08. IKocucmembl
MYHOp, J1eco8, cmenet, NyCMblHb.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATpo3kocucTemMa. ArpolueHos. Paznuuns Mexay aHTpOIOI€HHBIMU
Y TIPUPOJAHBIMH YKOCUCTEMAMH.

VYpb6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucreM. loponckas ¢iopa u  ¢ayHa.
CuHaHTpOnUM3aus TOpoaAcKoil ¢ayHsl. bromorndeckoe M XO3SHCTBEHHOE 3HAYCHHE arpOIKOCHUCTEM MU
ypOO3IKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OPraHW3MOB B dKOCUCTEMax. Poib
KACKaoHo20 3¢hghekma u 8u008-30ugpuxamopos (Kuouegvlx 6ud08) 8 (YHKYUOHUPOSAHUU IKOCUCTIEM.
[lepeHoc »oHeprum M BELIECTB MEXAY CMEXKHBIMU 3KOCHCTEMaMH. YCTOWYMBOCTb OPraHuU3MOB,
MOTIYJISIIIUI M DKOCHUCTEM B YCIIOBUSX €CTECTBEHHBIX U @aHTPOIIOT €HHBIX BO3JICHCTBHIA.

Mexanuzmbl 6030eticmsus 3a2psA3HeHUll PA3HbIX MUNO8 HA CYOOP2AHUSMEHHOM, OpP2AHU3MEHHOM,
NONYNIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbL IKOJLOSUUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmaus. MeTo 00Tl MOHUTOPUHIa €CTECTBEHHBIX M AHTPOIIOTEHHBIX SKOCUCTEM.

JlemoHcTpamu

[Toptper: A./Ix. Tencnn.

Tabmuper u cxembl: «CTpykTypa OuolEHO3a», «JKOCHCTEMa MIHPOKOIMCTBEHHOTO Jiecay,
«9KocucTEMa XBOMHOTO Jieca», «DyHKIMOHAIBHBIE TPYIIBI OPraHU3MOB B 3KOocucteMey, «Kpyrosopor
BEIIEeCTB B dKocucteme», «llemm mwuranus (mactOumIHas, neTpUTHas)», «IKOJOTHYECKas MUpaMuIa
qucen, «JKoJIOrHueckas nupamuaa Ouomaccby, « JKoJorudeckas nupamuaa sHeprum», «OdpazoBanue
6onota», «llepBuuHas cykueccus», «BoccTaHoBieHHe yeca Mmocie Moxkapa», «IKOCHUCTeMa 03epay,
«ArpoueHo3», «KpyroBopoT BellecTB U OTOK SHEPTUH B arpolieHo3e», «[Ipumepsl ypOoskocuctemy.

OOGopynoBanue: repOapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydenna NMTHI] U 3BepeH, repdapuu
KYJIBTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENb SKOCHUCTEMBI.

Ipakmuueckasa paboma «VI3yuenue u onucaHue ypoo3KoCUCTEMBI».

Jlabopamopuas paboma «3ydenne Pa3HOOOpa3usl MEJIKUX TIOUYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX 9KOCUCTEMAX).

Okckypeus  «IKCKypcuss B THUIOUYHBIA OuoreoneHo3 (B 1yOpaBy, Oepe3HSK, €JIbHHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03ep0, 00JI0TO)».

OKckypcus «IKCKypCus B arposKocucTeMy (Ha MOJIe WK B TEIIMYHOE XO03SICTBO )».

Tema 10. buocdepa - riiodanbHas IKocucTEMA

buocdepa - obmernanerapuas o0ojouyka 3eMiid, TJe CYIIECTBYET WJIM CYLIECTBOBAJNA KU3Hb.
Pa3Butne mpencraBnenuit o 6uocdepe B Tpymax J. 3rocca. Yuenune B.M. Bepnanckoro o 6umocdepe.
Ob6nactu 6uocdeps! u e€ cocran. JKuBoe BeecTBo OMocdepsl U ero GyHKIHUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocdepbl. OcobenHoctu Ouochepsl Kak TiIoOanbHOU
skocucteMbl. [luHamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTbl BemiecTB U OMOT€OXMMHUYECKUE
LIUKIBI (YriiepoJia, a30Ta). PUTMUYHOCTS siBieHU# B 6uocdepe.

3onanpHOCTh Onocdepsrl. [lonsatue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJApA, XBOWHBIE Jeca,
CMEIIaHHbIE U IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, TyCTHIHHU, TPOIIUYECKUE JIeCa, BHICOKOTOPBSI.
Knumat, pacTUTeNbHBIN 1 )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTrypa ¥ (YHKIHSA KUBBIX CHCTEM, OIIEHKAa HMX PECYpCHOTO TOTEHIMana M OuochepHbIX
(b yHKIIHIA.

JeMoHcTpamu

IToptpetsr: B.W. Bepnanckuii, 3. 3rocc.

Tabmuiet u cxemsr: «I'eochepsr 3emmn», «KpyroBopot azora B mpupoe», «Kpyrosopot yriepoa
B mpupoie», «KpyroBopot kucinoponaa B mpupoje», «KpyroBopot Bojabl B ipupoae», «OCHOBHBIE OMOMBI
cymm», «Knmumaruueckue  mosica  3emnu», «TyHmpaw,  «Taiiray, «CMmemianHelii — Jecy,
«IIupoxonucTBeHHBIH Tecy, «Cremnby, «CaBanHay, «[lycTeiHgy, « Tponuueckuit gecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKITH KUBOTHBIX.
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Tema 11. YesioBek M OKpYyxkaomas cpeaa

DKOJIOTUYEeCKHE KPHU3UCHI M WX NpUYUHBL. BoszneilicTBue denoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHEe BOJHOW cpeabl. OxpaHa BOJHBIX PECYpPCOB.
Pa3pymenue noussl. OxpaHa IOYBEHHBIX pecypcoB. M3MeHeHue kinmara.

AHTpPOIIOTEHHOE BO3JICHCTBUE HA PACTUTENBHBIM M KUBOTHBIM Mup. OXpaHa pacTUTENBHOIO U
KHUBOTHOTO MHpa. OCHOBHBIE NPUHIMIBI OXpaHbl npupoibl. Kpacuele kuuru. Ocobo oxpaHseMble
npupoanbie Teppuropun (OOIIT). borannueckue cajapl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHbIE NPUHLUIBl YCTOMYMBOIO pPAa3BUTUS UEIOBEUECTBA M MpUpoAbl. PannonanbHOE
MIPUPOJIOTIONIF30BAHUE M COXPAaHEHHE OHMOJIOTHYECKOTO pazHooOpasust 3emum. OOmue 3aKOHOMEPHOCTH
rJI00ANBHBIX AKOJOTHYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCAa W €ro BEpPOSTHHIC
MIOCJIEICTBUSI.

Pa3BuTHe METOJIOB MOHMTOpPHUHIA pPa3BUTUS OINACHBIX TEXHOTEHHBIX mpoleccoB. Cucmemuvle
uccredosanus nepexooa K pecypcocbepezaioujeli U KOHKYpeHmMocnocobHou snepeemuxe. buonozuueckoe
pasHoobpasue u dbuopecypcol. Hayuonanonvie ungopmayuonnsie cucmemvl, obecnevugaioujue 00Cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX 8U008 U IKocucmem. OCHO8bL IKOpeadunUmayuu IKoOCucmem u
cnoco608 60pvobI ¢ buonospedcoeHuaMU. PekoncmpyKyus MOPCKUX u HaA3eMHbIX IKOCUCEM.

JlemoHcTpamu

Tabmuubl U cxembl: «3arps3HeHuE aTtMocdepbl», «3arps3HeHue TUApocdepb», «3arps3HEHUE
nouBel», «llapHukoBeIii 3ddekT», «Ocobo oxpaHseMble NPUPOJHBIE TEppUTOPUN», «Moaenu
YIPaBISEMOTO MUPA».

Ob6opynoBanue: doTtorpadun oxXpaHsSEMbIX pacTeHWW W XKUBOTHBIX KpacHol kHurum Poccuiickoit
®enepannn, KpacHol KHUTH peruoHa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI
11O BUOJIOI'MX HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBiauBaeT TpeOOBaHHS K pe3yibTaTaM OCBOCHHS OOYYaIOIIUMHKCS MPOTPaMM
cpenHero o0riero 00pa3oBaHus: TMYHOCTHBIE, METANIPEIMETHBIE U MPEAMETHBIE.

B cTpykType JNHMYHOCTHBIX pE3ylIbTaTOB OCBOEHHS NPOTpaMMbl MO OHOJOTHH BbIAEICHBI
CIIEYIOIIME COCTAaBIISIOUINE: OCO3HaHHE OOY4YaIOUUMUCS POCCHMCKON TPakJaHCKON HUICHTHYHOCTU -
TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSATEIHHOCTH M CAMOOINpPEACNCHUIO, HAMYMe MOTHUBALUM K
0o0yueHUI0 OHOJIOTUH, LeJCHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHWI JUYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HUCTOPUYECKUX TPAIUIMMA pa3BUTUS OMOJOTUYECKOTO 3HAHHUSA, TOTOBHOCTH U
CHOCOOHOCTh OO0YyYarOmMXCS PYKOBOJACTBOBATHCS B CBOCH JEATENIBHOCTH LIEHHOCTHOCMBICIOBBIMU
yCTaHOBKAMM, MPUCYIIUMU CHUCTEME OHOJIOTUYECKOT0 O00pa3oBaHUs, HaJIMYHE [PaBOCO3HAHUS
9KOJIOTMYECKOH KyJIbTYPhl, CIOCOOHOCTH CTaBUTh LIETH U CTPOUTH )KM3HEHHBIE TIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaAMMbI IO OMOJIOTUU JIOCTUTAIOTCS B €IMHCTBE YUYEOHOU U
BOCITUTATENFHOM JIESTEIILHOCTH B COOTBETCTBUH C TPAJAULIMOHHBIMU POCCUICKUMU COLIUOKYIbTYPHBIMH,
UCTOPUYECKUMH U JyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMHU, MPHUHATHIMH B OOILECTBE MpaBUIaAMH U
HOpPMaMHU TOBEACHUS U CIIOCOOCTBYIOT IMpoIleccaM CaMOTIO3HAHMSI, CAMOBOCIIUTAHUS U CaMOPa3BHUTHUA,
pa3BUTUSL BHYTPEHHEW MO3UIMH JUYHOCTH, MATPUOTH3MA M YBAKEHHUS K 3aKOHY U IPABOIOPSIKY,
YeloBeKy Tpyla U CTapuieMy I[OKOJEHHI0, B3aMMHOTO VYBAKEHHUSA, OEpeKHOTO0 OTHOUICHUS K
KYJIbTYPHOMY HaCJEIUI0 U TPAaJuLMsIM MHOTOHAIMOHaNbHOTo Hapoaa Pocculickoii denepanuu, npupoae
U OKPYXaIoILEHN cpee.

JIM4HOCTHBIE pe3yNnbTaThl OCBOCHHUSA YdeOHOTO mpeaMera «buonorus» MOMKHBI OTpaxartb
TOTOBHOCTH U CIIOCOOHOCTH O0YJarOIIMXCS PYKOBOACTBOBATHCSA C(HOPMUPOBAHHON BHYTPEHHEW MO3UITUEH
JUYHOCTH, CHCTEMOW  IIEHHOCTHBIX  OpHEHTAllMi, TMO3UTUBHBIX  BHYTPEHHUX  yOEXKICHHUIA,
COOTBETCTBYIOIIUX TPAAUIMOHHBIM IEHHOCTSAM POCCHUHCKOTO O0OINecTBa, pacIIMpeHue >KU3HEHHOTO
ONbITAa WU ONBITA JIEATEIBHOCTH B MPOLIECCE pea3allMd OCHOBHBIX HAIpaBJICHUN BOCHUTATEIbHOU
NEeSATEIbHOCTH, B TOM YUCJIE B YaCTHU:

11) rpammaHCKOro BOCIHTAHUS: 99



c(OPMHUPOBAHHOCTh TPAXKIAHCKONW MO3MLIMK OOYYAroIIErocss Kak aKTHUBHOTO M OTBETCTBEHHOTO
YjieHa POCCUICKOTO O0IIECTBa;

0CO3HAHHME CBOMX KOHCTHTYLIMOHHBIX MPaB M 003aHHOCTEH, YBaKEHHE 3aKOHA M ITPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AEATEIHHOCTH IPU CO3/IaHUH YUEOHBIX TPOEKTOB, PELUICHUN
y4eOHBIX U MMO3HABATEIbHBIX 3371a4, BHIIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEENATh COOCTBEHHYIO IMO3HIIMIO TI0 OTHOIICHWIO K SIBICHUSM COBPEMEHHOM
’KH3HH U O0BICHSTE €€;

YMEHHE YYUTBIBATh B CBOHMX JICHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHS
J0JIeH € pa3HbIMU YOCKICHUSMU, KYJIbTYPHBIMU IEHHOCTSIMH U COIMATBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPY/JIHMYECTBY B MPOIIECCE COBMECTHOTO BBHITIOJIHEHUS YU€OHBIX, TTO3HABATEIIBHBIX
U HUCCIEN0BATENbCKUX 3a/1ay, YBAKUTEIHHOTO OTHOILIEHWS K MHEHHIO OIIOHEHTOB MPHU OOCYXICHHUH
CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPKAHMUS;

TOTOBHOCTh K TYMAaHUTApPHOU U BOJIOHTEPCKOU JIEATEITHLHOCTH;

12) naTpuoTHYecKoro BOCHUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKJIaHCKOW MJACHTUYHOCTH, MMATPUOTU3MA, YBAKEHHS K CBOEMY
HapO/ly, YyBCTBA OTBETCTBEHHOCTU nepea PonHON, ropAoCcTH 3a CBOM Kpal, cBO0 PoauHy, CBOM SI3bIK U
KyJIbTYpY, POILLJIOE U HACTOAIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACIEIUIO U MAMSATHUKAM MPUPOJbI, IOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBJICHHE W DPa3BUTHE OWOJIOTHH,
TMOHUMAaHMsI 3HAYCHHS OWOJIOTMH B MO3HAHWM 3aKOHOB MPHPOBI, B KU3HH UYEIOBEKAa U COBPEMEHHOTO
o0111ecTBa;

uaeiHast yoe:xxJEHHOCTh, TOTOBHOCTh K CIIY)K€HUIO M 3amuTre OTeuecTBa, OTBETCTBEHHOCTD 3a €ro
cynp0y;

13) 1yXoBHO-HPABCTBEHHOT0 BOCHTAHHS:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMS, OPHUEHTHUPYACh Ha
MOPaJbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIAJla B MOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOUM pOIMTENSM, CO3JIaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHSATHS LIGHHOCTEH CeMENHOM KU3HU B COOTBETCTBHUHU C TPAaIUIUAMHU Hapo10B Poccuu;

14) scTernueckoro BOCHUTAHMUS:

3CTETHYECKOE OTHONIEHWE K MHPY, BKJIIOYas OCTETUKY OBbITA, HAydHOTO M TEXHHYECKOTO
TBOPYECTBA, CTIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIECHHUIA;

TIOHUMaHHUE SMOIMOHATBLHOTO BO3IHCTBHS KUBOI MPHPOIBI U €8 IIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAKEHHIO B PAsHBIX BHJAX MCKYCCTBA, CTPEMJICHHME MPOSBJIATH KAadecTBA
TBOPYECKOH IMIHOCTH;

15) pusnueckoro BocnuTaHusi, (GOPMHPOBAHHS KYJILTYPbl 310POBbS W 3MOIHOHAJILHOIO
Os1aromosry4usi:

MOHMMaHUEe M peanu3alus 370poBoro M Oe3omacHoro oobpasa KHU3HM (30pOBOE TMHMTaHHE,
cOOJII0/IeHNE TUTMEHUYECKHUX MPaBWJI U HOPM, cOalaHCUPOBAHHBINA PEKUM
3aHATUM W OTAbIXa, perynspHas (Qusnyeckas aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOIO U
KOMIIETEHTHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUYECKOMY U TICUXHUYECKOMY 310POBBIO;

MOHMMaHHUE I[EHHOCTU MpPaBHJI MHIMBHYaIbHOTO U KOJUIEKTUBHOTO O€30IIaCHOTO TOBEICHUS B
CUTYaLUX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

0CO3HAHME MOCIIEICTBUI 1 HEMPUATHUS BPEIHBIX MIPUBBIYEK (YIIOTPEOICHHSI aJIKOT0JIsl, HAPKOTHUKOB,
KypeHus);

16) rpynoBoro Bocniuranus:
FOTOBHOCTB K TPy, OCO3HAHHE LIEHHOCTH MAaCTEPCTBA, TPYAOJIO0HUE; 23



TOTOBHOCTh K AQKTHUBHOUW JESITENLHOCTH TEXHOJOTUYECKONM W COIMANBHON HAaMpaBlIeHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOJIHATH TAKYHO ICATEIBHOCTS;

WHTEpPEC K pasIu4HbIM cdepaM Mpo(ecCHOHATBHOW NIESATEIBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KIU3HESHHBIC TITAHBI;

TOTOBHOCTH U CLIOCOOHOCTH K 00Pa30BaHUIO H CAMOOOPa30BAHUIO HA IPOTSHKCHUH BCEH )KU3HU;

17) 5k010rnuecKkoro BOCHUTAHUS:

9KOJIOTMYECKH 11€1€c000pa3HOe OTHOUIEHHUE K MPUPOJIE KaK UICTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€
CYLIECTBOBAHMS;

MTOBBIIICHUE YPOBHS SKOJIOTUYECKON KYJIbTYPHI: puoOpeTEeHNE OMbITA
MJITAHUPOBAHUS TTOCTYIKOB M OLIEHKH X BO3MOYKHBIX MOCJIEACTBUH JIJIsi OKPYXKAIOIIEH CpeIbl;

0CO3HaHHE TJI00AIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIIOCOOHOCTh HCHOJIH30BaTh MPUOOpPETacMble TPU W3YYECHUH OHWOJOTHUU 3HAHUS U yMEHUS IIPH
perieHur MpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM IPUPOJIOTIONB30BaHUEM (COOJO/IEHHE TPaBUII
TOBEJICHUs B TPHUPOJE, HAMPABICHHBIX HA COXPAaHEHHE PABHOBECHS B JKOCHCTEMaX, OXpaHy BUJIOB,
aKocucTeM, Onocdepsl);

AKTUBHOE HEMNPUITHE JEWCTBUNA, MPUHOCAIIMX BPEI OKPYKAOWEH MPUPOIHON Cpene, yMEHHUe
MIPOTHO3UPOBATh HEOJATONMPUATHBIE SKOJOTUYECKUE TIOCIEICTBUS TPEANPUHUMACMBIX JICHCTBUNA U
MPEeAOTBPAIIATh UX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, YKOJIOTUYECKON KYIbTYPHI, OIBITA AESTEIHHOCTH
DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBAaThCI HWMHU B  TIO3HABATEIHHOM,
KOMMYHUKAaTUBHOW M COIMAJILHOW TMPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUECKOW IEATEIbHOCTH
AKOJIOTUYECKOU HAINPaBICHHOCTH;

18) nenHocTH HAYYHOr0 MO3HAHMUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHON MPaKTUKH, OCHOBAHHOTO HA JUAIIOTE KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B TIOJMKYJIBTYPHOM MHUPE;

COBEpPILICHCTBOBAHKE SI3BIKOBOM M YMTATEILCKOW KYJIBTYPHI KaK CPEICTBA B3aMMOJICHCTBUS MEXIY
JIIOIBMU U TIO3HAHUS MUPA;

MOHUMaHUE CIEeMUPUKH OHOJIOTMM KaK HayKH, OCO3HaHWs €€ poiau B (HOpPMUPOBAHHU
paIMOHAIFHOTO HAYYHOTO MBIIIIJICHHS, CO3JIAaHHH IEJOCTHOTO IMPEICTABICHUS 00 OKPYKAIOIIEeM MHUPE
KaK O €JIMHCTBE MPUPOJIbI, YeJIOBEKA M 0OIIECTBa, B IO3HAHUY MPUPOIHBIX 32aKOHOMEPHOCTEH M pEIICHUH
po0OJIeM COXpaHEHUS MPUPOTHOTO PABHOBECHSI,

yOexkIEHHOCTh B 3HAUUMOCTH OHOJIOTHH JUIi COBPEMEHHOW IMBHIIM3AIMK: 00CCIICUYCHHSI HOBOTO
YPOBHSL Pa3BUTUSI MEIWIMHBI, CO3JaHUE TEPCIEKTUBHBIX OHOTEXHOJOTHH, CIOCOOHBIX pelaTh
pecypcHBIC MPOOJIEMbl Pa3BUTHSI YEIOBEYECTBA, IMOMCKA IyTEH BBIXOJA U3 IJI00ATBHBIX YKOJOTHYCCKUX
npobsieM W oOecreveHus: Imepexoja K YCTOMYMBOMY Pa3BUTHIO, PAIMOHAIBHOMY HCIOJIb30BAHUIO
MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB YKH3HHU;

3aWHTEPECOBAHHOCTh B TIOJIYYCHHHM OWOJOTHYECKUX 3HAHUM B IIEISAX TOBBIIMICHUS OOIIeH
KYJIBTYPbI, €CTECTBCHHO-HAYYHOH TI'PAMOTHOCTH, KaK COCTABHOW YacTH (PYHKIIMOHAJIBHON I'PaMOTHOCTH
oOyuarouxcs, GopMupyeMoit Ipu U3y4eHUU OHOIOTHH;

MMOHUMAaHKE CYITHOCTA METOJOB MO3HAHUS, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCIOJIb30BaTh TMOJIydaeMble 3HAHUS JUIA aHajdu3a U OOBSCHEHHUS SBICHUM OKpYKaIoIero Mupa u
MPOUCXOAIINX B HEM W3MEHEHUH, yMEHHUe JelaTh 0OOCHOBAHHBIC 3aKIIIOUEHHUS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIMUXCS IAaHHBIX C IETBI0 MOJY4YeHUs JOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ul pelleHus npolsieM B
pEabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHME IIEHHOCTH HAYYHOM JIeATeNbHOCTH, TOTOBHOCTh OCYHIECTBIATH NPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITETbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENpPEephIBHOMY O0pa30BaHMIO U CaMOOOPA30BaHMIO, K aKTMBHOMY
MOJIy4YEHHUIO HOBBIX 3HAHUH M0 OMOJIOTUU B COOTBETCTBHUH C KU3HEHHBIMU OTPEOHOCTSIMMU.
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MetanpeaMeTHble  pe3yabTaThl OCBOCHHsI y4eOHOTO TmipenMera «buosorus»  BKIIOYAIOT:
3HAYUMBIC I (POPMHUPOBAHUS MUPOBO33PEHUS O0YIAFOIIIMXCS
MEXIUCIUTTMHAPHBIC (MEXIPEIMETHBIE) 00IEHAYIHbIE TTOHATHS, OTPaXKAIOINE 1[ETOCTHOCTh HAYYHOU
KapTUHBI MUpPA U CHENU(PUKY METOJOB TMO3HAHUS, HCIIOJB3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEprusi, SBIICHUE, MPOLIECC, CUCTEMa, HAYYHBIA (aKT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICOBAHNE, HAOIIO/ICHUE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAIbHBIE ydeOHBIC

HeﬁCTBHﬂ (HO3HaBaT€J'II)HI)IC, KOMMYHUKATHBHBIC,
peryisaTUBHbIE), obecrnieunBaromye

dbopmupoBarre (QYHKIIMOHATBLHOW TPaMOTHOCTH W  COLUMAIBHOW KOMIETCHIMUA OOyJaronuxcs;
CIIOCOOHOCTh 00y4Jaromuxcs UCIO0JIb30BATh OCBOCHHBIE

MEXAUCLUUIJIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS W YHHMBEpcalbHble YueOHblE JAEHCTBUA B
[TI03HABATEJILHOW U COLIUAIIBHON ITPAKTHKE.

B pesynpTaTe n3yueHus OMOJIOTHM HAa YPOBHE CpEIHEro OO0IIero oO0pa3oBaHUsA y 00yJaromIerocs
Oynyt chOpMHUPOBAaHBI TIO3HABATENIbHBIE YHUBEpPCAIbHBIE Y4YCOHBIC JEWCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCaJbHble y4eOHbIE NEMCTBUS, PETyIsSTUBHbIE YHHUBEpCAJIbHbIE Y4eOHbIE JEHUCTBUS, COBMECTHAs
JEeATETbHOCTb.

Ilo3naBaTenbHbIe yHHBepPcadbHbIe YueOHbIe el CTBUS
ba3oBrble Jornyeckue 1eHCTBHS:

CaMOCTOSITENILHO (POPMYITHPOBAThH M aKTYaIU3UPOBATh IPOOIEMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

WCIO0JIb30BAaTh MPU OCBOEHUHM 3HAHUW NPHUEMBI JIOTMYECKOrO MBIIUICHHS (aHajau3a, CHUHTE3a,
CpaBHEHHUsI, Ki1accu(uKalnuy, 0000IIeHNUs), paCKpPbIBATh CMBICI OMOJIOTUYECKUX MOHATHH (BBIACIATH UX
XapaKTepHble MPU3HAKHY, YCTAHABIIUBATD CBSI3U C IPYTMMHU MOHATHSIMU);

ONpeNeNATh LEeNU IeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JOCTHXKEHHsI, COOTHOCHUTh
pe3yAbTaThl AESITEIBHOCTH C IOCTaBJICHHBIMU LIETAMU;

UCIOJIb30BATh ONOJIOTHYECKUE TIOHATHS 1J1s1 00bICHEHHs (DAKTOB M ABJICHUN )KUBOM IPUPOIBI;

CTPOMUTH JIOTUYECKHE PACCYXKJIEHHUs (MHAYKTUBHBIE, AEHYKTHBHBIC, 0 AaHAJOIMHU), BBIABIIATH
3aKOHOMEPHOCTH U IPOTHBOPEYMS B PpAcCMaTPUBAEMBIX SIBJICHUSAX, (OPMYJIUPOBATh BBIBOABI H
3aKIIIOYEHUS;

IPUMEHATh CXEMHO-MOJICNIbHBIE CPEICTBA JUIsl IPEACTaBICHUS CYLIECTBEHHBIX CBsi3ed U
OTHOLIEHUH B U3y4aeMbIX OHOJOTHYECKUX OOBEKTax, a TakKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH pELICHUS NpoOIeMbl ¢ Yy4€TOM aHaIM3a HMMEIOLIMXCS MaTepUaJIbHBIX HU
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISM, OLIEHUBAThH
PHUCKH MTOCIIEACTBUM 1EATEIbHOCTH;

KOODAMHUPOBaTb W  BBIIOJHATH PabOTy B  YCIOBHMSX  PpEAJbHOrO, BHUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NTPH PEILIEHUH )KMU3HEHHBIX MIPO0IIeM.

Ba3oBble ncciaenoBarebCKHe AeHCTBHS .

BIIJIETh HaBBIKAMH Y4eOHO-HCCIEAOBATEIbCKOW M TMPOCKTHOW JIEATEIBHOCTH, HaBBIKAMH
paspeleHus mpoodiieM, ClIoCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY MOUCKY METOJ/I0B PEIICHHS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUS;

WCIOJb30BATh  PA3JMYHBIE BHJBl JIEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
WHTEpPIpETAINH, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B YYeOHBIX CUTYallUsIX, B TOM YHCIE MPH CO3JIaHUU
y4eOHBIX U COIUANBHBIX TPOEKTOB;

dbopMHUpOBaTh HAYYHBIH THUI MBIIUICHUS, BIAJETh HAYYHON TEPMHUHOJOTHEH, KIFOUYEBHIMU
MMOHATHSIMHA U METOIAMHU;

CTaBUTh U POPMYITHPOBATH COOCTBEHHBIE 33/]aui B 00pa30BaTEIbHOMN NEATEILHOCTH U KU3HEHHBIX
CUTYaIUIX;

BBISIBIISITh MIPHYMHHO-CJICICTBEHHBIE CBSI3M M aKTYalH3UPOBATh 3a7ady, BBIIBUTATh TUIIOTE3y €&
pelIeHns, HAaXOJIUTh apryMEHTHI Ui JOKa3aTellbCTBa CBOMX YTBEP:KACHUHU, 3a/JaBaTh MapamMeTpbl U
KPUTEPUU PEILCHUS; 25



AHAJIIM3UPOBATHL NOJYYCHHLBIC B XOAC PCIICHUA 3aJa4yu PE3YJIbTAaTbl, KPUTUYCCKHU OLICHUBATH HUX
AOCTOBCPHOCTD, ITIPOTHO3UPOBATHL U3BMCHCHHEC B HOBBIX YCJIOBUAX,

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISAITh  ICJICHANIPABICHHBIA TOUCK TIEpeHOca CpPeACTB U Croco0OB JICHCTBUS B
podecCHOHANBHYIO CPEyY;

YMCTD IICPCHOCUTH 3HAHUS B IIO3HABATCIIBHYIO U IPAKTUYCCKYIO O6JIaCTI/I KU3HCACATCIIbHOCTH,

YMETb UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BbLIBUI'aTb HOBBIC UACH, NPCIaraTb OPUruHAJIbHBIC MMOAXOAbl U PCIICHUA, CTABUTH HpO6HCMI>I )51
3a]a4uM, JIOMYCKAIOIINE albTCPHATHBHBIC PEIICHHMSI.

Pa6ora ¢ undopmanmeii:

OpPUEHTUPOBATHCSI B PA3JIMYHBIX MCTOYHUKAX MHPOpPMAIUU (TEKCTe Y4eOHOTO MOCOOMS, HAy4HO-
MOMYJISIPHOM JIUTepaType, OMOJOTUYECKUX CIIOBapsIX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbBIX, B
WnuTepHere), aHanmu3upoBaTh MH(MOPMALMIO Pa3IMYHBIX BUAOB U (OpM IpeACTaBICHUS, KPUTUUECKU
OILICHUBATh €€ JOCTOBEPHOCTb U HEMPOTUBOPEUUBOCTH;

(hopMyIUPOBaTh 3aMPOCHl U MPUMEHATH PA3JIMYHbIE METOBI MPU IMMOUCKE U 0TOOPE OMOJIOTUUECKOM
nH(pOopMaIuu, He0OX0AMMOM TSI BBITIOJTHEHUS YU4eOHBIX 3a/1a4;

puoOpeTaTh  ONBIT  HWCIOJIb30BaHHUA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTH,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS Pa3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMy IpeacTaBiIeHHUs OHOJOrHYeckoi HHpopManuu
(cxembl, rpaduku, quarpamMmbl, TaOIUIIbI, PUCYHKH U IPYTOE€);

HCII0JIb30BaTh HAy4YHBIN f3BIK B KaUe€CTBE CpEJICTBA IpH paboTe ¢ Guojornyeckoi nHpopMalme:
MPUMEHITh XUMUYECKHe, (pU3nuecKkue U MaTeMaTUYeCKue 3HaKH U CHUMBOJIbI, OpMYyIbl, abOpeBHaTypy,
HOMEHKJIaTypy, UCIOJIb30BaTh U IPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKNE CPEICTBA HATJISTHOCTH;

BJIaJIeTh HAaBBIKAMH paclO3HaBaHWUA U 3aIIUTHl MHPOpMALUHU, WH(OPMALMOHHON O€30MacHOCTH
JMYHOCTH.

KoMMyHMKaTUBHbIE YHUBeEpPCaJbHbIE y4eOHble N1eiCTBUSA

Oo0uenne:

OCYILIECTBIISITh KOMMYHUKAIIMM BO BceX cepax >KM3HM, aKTUBHO Y4acTBOBaTh B JHAaliore WU
JMCKYCCUU MO CYILECTBY OOCyXJaeMoi Tembl (YMEHHUE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHHS
OTHOCHUTEJILHO BBINOJIHEHHUS Ipe/aaraeMoil 3ajauu, yYUThIBaTh HHTEPECHl M COTVIACOBAHHOCThH MO3UIIUI
JPYTrUX YYaCTHUKOB JIMAora WM AUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpelCTBa OOLIEHHS, MOHMMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHHS KOHQIMKTHBIX CUTYallMid, YMETb CMsr4aTb KOH(QIIUKTHI U BECTH
MIEPETOBOPHI;

BIIQJIETh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS M B3aHUMOJICHCTBHUS, MOHUMATh HaMEpPEHUs APYrux
JOJICH, MPOSIBIISITh YBAKUTEIHHOE OTHOIIEHHUE K COOECEHUKY U B KOPPEKTHOH (Gopme hopMyarpoBaTh
CBOM BO3PaXKCHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHAA NeATEeIbHOCTD:
MOHUMATh U MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M UHIUBUAYAIbHON paOOTHI MPHU pPEIIeHUN

Ouosornyeckoi  mpoOsieMbl, OOOCHOBBIBaTH HEOOXOAMMOCTb MPUMEHEHHMsS TPYHNHOBBIX (opM
B3aMMO/ICHCTBHS IIPU PELIeHUH YueOHO! 3a1a4H;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JACHCTBUM ¢ Yy4€TOM OOLIMX HWHTEPECOB H
BO3MOJKHOCTEH Ka)KJ0T0 4ieHa KOJUIEKTHBA;

MPUHUMATh 1IEJIM COBMECTHOM 1A TeIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH ACUCTBUS MO €€
JOCTH)KEHHUIO: COCTABJIATh IUIAH JAEUCTBHM, pacnpefensTb poJid ¢ Y4€TOM MHEHHUH YYaCTHHKOB,
00CyX/1aTh pe3yJabTaTbl COBMECTHOM paboTHI;

OILICHMBATh KAayeCTBO CBOET0 BKJIAZAa M KaXKIOIO Y4YaCTHUKAa KOMaHIbI B OOLIMI pe3ylbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM; 26



npejyiaraTb HOBBIE MPOEKThI, OLEHHUBATh HUJEH C TMO3UMLUUH HOBU3HBI, OPUTHMHAIBLHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IMOBEAEHUE B PA3JIMYHBIX CUTYyaUUsX, MHPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasitTuBHble YHMBepcaJIbHbIe yueOHblIe NelicTBUS

Camoopranu3anus:

WCTOJb30BaTh OMOJIOTMYECKUE 3HAHUS JJISl BBISBICHHUS MPOOJIEM M WX PEHICHUsS B )KM3HEHHBIX U
y4eOHBIX CHUTYalUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKMX 3HAHWW LEJNEBBIE M CMBICIOBBIE YCTAaHOBKHM B CBOHUX
JEMCTBUAX M IMOCTYNKAaxX M0 OTHOWICHHID K JKUBOM IMPUPOAE, CBOEMY 3I0POBBI0 U 3JI0POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYILIECTBIISITh MO3HABATENBHYIO JI€ATEIbHOCTD, BBISIBIATH MIPOOJIEMBI, CTABUTh U
(dbopMynupoBaTh COOCTBEHHBIE 337a4u B 00pa30BaTeIbHON JESTEIbHOCTH U )KM3HEHHBIX CUTYaIUSX;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH pEUICHUs MpoOieMbl C Y4ETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEIOUYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO NMpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUI;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIIECHHUE;

OILICHUBATh MPHUOOPETEHHBIN OTIBIT;

Croco0CcTBOBATh (POPMUPOBAHUIO U MIPOSBIECHUIO HTUPOKOM APYAULIMN B Pa3HbIX 00JIacTAX 3HAHUH,
MTOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHUBBl B JESTEIbHOCTh, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LIETSIM;

BJIaJIeTh HaBBIKAMU I[I03HABATENBHON pedIeKcHM Kak OCO3HaHMs COBEpIIAEMbIX NEHCTBUH M
MBICIMTEIBHBIX IPOLECCOB, UX PE3yJbTaTOB M OCHOBAaHMI, MCIIOJIb30BaTh NMPUEMBI pediexcuu uis
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHMUIO;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IPU aHAJIU3€E PE3yJIbTaTOB JEATEIbHOCTH;

IIpunsiTue ceds1 U APyrux:
MPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;
MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKHU;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIMH IPYTOr0 YeIOBEKa.

INPEIMETHBIE PE3YJIbTATbBI

IIpenmeTHble pe3yabTaThl OCBOGHMs cojAepkaHMsl ydyeOHoro mnpenmera «buosorus» Ha
yriyOJa€HHOM YpOBHE OpPHUEHTHPOBaHbl Ha oOecreyeHHe NpoQMIBHOTO OO0y4deHus oOydaroumuxcs
Oouonornu. OHM BKIIOUAIOT: cneuuduyeckue JUisi OMOJIOTMM HaydHble 3HAHMs, YMEHUS M CIIOCOOBI
JIEUCTBUI 10 OCBOCHMIO, MHTEPIpETallu W NpeoOpa3oBaHUIO 3HAHWUN, BUIBI JEATEIBHOCTH IO
MOJIy4EHUIO HOBBIX 3HAHUH M MX NPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAK)KE B pealIbHBIX JKU3HEHHBIX
cutyauusx. [IpenMeTHele pe3yapTaThl NPEACTABIEHBI 10 FO1aM U3yYEHHUS.

Hpe,Z[MeTHLIC pPE3yIbTaThl OCBOCHUMA y‘IC6H01"0 npeameTa «buonorus» B 10 Kjaacce JOJIKHBI
OTpaXKarTh:

C(bOpMI/IpOBaHHOCTB 3HaHUM O MecTe U poiin OMOJIOTUM B CHCTEME €CTCCTBEHHBIX HayK, B
q)OpMI/IpOBaHI/II/I CCTCCTBCHHO-H&y‘-IHOfI KapTUHbBI MHpPA, B INO3HAHWU 3aKOHOB IIPUPOABI U PCIICHUU
HpO6J'IeM PallMOHAJIBHOTO MPUPOAOIIOJIB30BaHUA, O BKJIAAC pOCCHﬁCKHX )51 3ap}/'6€)KHLIX y‘-IéHLIX B
pa3sBUTHUC 6PIOJ'IOFI/II/I;

BJAJICHUE CHCTEMOM OMOJIOTHYECKHUX 3HaHI/II71, KOTOpast BKJIHOYACT: OCHOBOHOJIaFaKﬁZII/IG



OMOJOTMYeCKHEe TEPMUHBI W TOHATHS (KM3Hb, KJIETKa, OpPraHW3M, MeTaboim3M, TOMeOCTas,
CaMOpEryJliis, CaMOBOCIIPOU3BEIECHUE, HACIEACTBEHHOCTb, WM3MEHUYMBOCTb, POCT U Ppa3BUTHE),
ouonorndeckue teopuu (knerounas teopus T. IlIBanna, M. Ilneiinena, P. BupxoBa, xpomocomHas
Teopus HacnenctBeHHoctn T. Moprana), yuenuss (H.M. BaBwmoBa - o HeHTpax MHOrooOpasus u
MPOUCXOXKICHUS KYIbTYPHBIX pacTeHUil), 3aKOHBI (€IMHOO0Opa3us IOTOMKOB IIE€PBOTO TOKOJICHHS,
pacIleIeHus,, YACTOThl T'aMeT, HE3aBUCUMOI0 HacienoBaHus I'. MeHzens, roMOJIOTMUECKUX DSIIOB B
HacyencTBeHHoM n3menunBocty H.W. BaBuiosa), npuHIuUnb! (KOMILIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMM HAyYHOTO II03HAHHUS, MCHOJIb3YEMbIX B OHOJOTMYECKHX
HCCIICIOBAHUSX KUBBIX O0BCKTOB (OTICAHHE, U3MEPECHHE, HAOIIOICHIE, SKCIICPHUMEHT);

YMEHHE BBIJIENATh CYLIECTBEHHBIE IPU3HAKU: BHPYCOB, KJIETOK IPOKApPUOT M 3SyKapuoT,
OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4K ciie OakTepHil, rpuboB, pacTeHUM, )KUBOTHBIX
U YeJOBEKa, CTPOEHUS OPraHoOB U CHCTEM OPraHoB pAcCTEHM, >KUBOTHBIX, YEJIOBEKa, IPOLIECCOB
KHU3HEJESATENbHOCTH, MPOTEKAIOIMINX B OpraHU3MaxX PAacTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJIOIMUECKUX
MPOIIECCOB: OOMEHa BemecTB (METaboJM3M), MPEBPAIICHHUS SHEPTHH, OpPOXKEHHS, aBTOTPOPHOrO U
reTepoTpoHOro THUIMOB MNUTaHUS, (POTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meilo3a, raMeToreHesa,
AMOpHOTEHE3a, TOCTAIMOPUOHAILHOTO Pa3BUTHUS, PAa3MHOKEHUSI, UHANBHUYaJbHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE32), B3aMMOICHCTBHS T€HOB, TETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBSI3U MEXIY OPraHOMIAMH KJIETKH U UX (PYHKLIHSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHEeH M UX (QYHKIUSAMHU, MEXKIYy OpraHaMHd M CHUCTEMaMH OpPraHOB y pPACTEHUH,
YKUBOTHBIX U YEJIOBEKA M X (PYHKIMSAMHU, MEKTy CUICTEMaMH OPTaHOB M WX (YHKIUSIMH, MEXKTY dTaraMu
oOMeHa BeIIeCTB, JTallaMHU KIETOYHOTO LHWKIA M JKU3HEHHBIX IMKJIOB OpPraHU3MOB, JSTanamu
SMOPUOHAIIBHOTO Pa3BUTHSL, TEHOTUIIOM U ()EHOTUIIOM, (PEHOTUIIOM U (paKTOpaMU Cpebl OOUTAHUS;

YMEHHUE BBISIBJIATh OTJIMUNTEIbHBIC TIPU3HAKH )KHUBBIX CHCTEM, B TOM UHCJIE PACTCHUH, )KUBOTHBIX U
YEJI0BEKa;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOIIUE aAPTyMEHTHI, OHOJOTHYECKYI0 TEPMHUHOJIOTHUIO H
CUMBOJIMKY JIJIs1 JOKA3aTeJIbCTBAa POJACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIL,

yMEHHE peuiaTb OHMOJOTMYECKHEe 3a/ladyM, BBISBIATH MPUUYUHHO-CIEJCTBEHHBIE CBA3H MEXIY
UCCIIETyeMbIMU OMOJIOTMYECKUMH MPOLIECCaMU U SIBJICHUSIMH, JIEJIaTh BHIBOJIbI U MPOTHO3bI HA OCHOBAaHUU
MTOJIY4YEHHBIX PE3YJIbTAaTOB;

YMEHHE BBINOJHATH JTaOOPAaTOpHBIE U MpakTudeckue paboThl, COOMOATh MpaBuiIa Ipu padoTte
y4eOHBIM U JJaOOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIABUTATh TUIIOTE3bl, MPOBEPSITh UX IKCHEPUMEHTAJIbHBIMU CpeACTBaMH, (HOPMYIUpPYs
LEJIb UCCIIE0BAHMS, AHAIM3UPOBATH ITOJYYEHHBIE PE3YIbTaThl U JI€JaTh BBIBOBL;

YMEHHE Y4acTBOBATh B y4eOHO-UCCIIEOBATENHCKOM paboTe Mo OUOJIOTHH, YKOJIOTUN U MEIUIUHE,
MpPOBOAMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOMIECTB, W MYONUYHO IMPEJICTaBIATh IOJTYYCHHbBIE
pE3yNbTaThl HA YYCHHUECKUX KOH(PEPEHIIUAX;

YMEHHE OLIEHUBATh STHYECKHUE AaCIeKThl COBPEMEHHBIX HCCIEIOBaHWM B oOjacTu OWOJIOTUU U
MEIUINHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJAOTBOPEHHUE, HAIMpPaBICHHOE H3MEHEHHWE TeHOMa H
CO37[aHHU€ TPAHCTECHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OyayIel npodeccuoHalIbHOM IeATEIbHOCTH B 00IaCcTH
OMOJIOTUH,  MEIUIMHBI, OHOTEXHOJIOTHMHM, BETEpUHAPUHU, CEIbCKOIO  XO3sHCTBA,  MHIIEBOH
MIPOMBIIIJIEHHOCTH, YIIIyOJsTh MO3HABATENbHBI WHTEpEC, HaAMpaBlIEHHBIH Ha OCO3HAHHBIM BBIOOP
COOTBETCTBYIOILIEH mpodeccu M MpOJODKEHHE OHOJOrHMYecKoro oOpa3oBaHUS B OpraHU3aIUsIX
cpeaHero npo¢eccuoHaIbHOTO U BBICIIEr0 00pa3oBaHusl.

Hpe,[[MeTHLIC pe3yiabTaTbl OCBOCHUSA yqeGHoro npeamMeTa «buonorus» B 11 Kiaacce JOJIKHBI
OTpaXKarTh:

C(bOpMI/IpOBaHHOCTB 3HaHUM O MeCcTe U poiin OMOJIOTUM B CHCTEME €CTCCTBEHHBIX HayK, B
(bOpMI/IpOBaHI/II/I COBpCMCHHOﬁ CCTGCTBCHHO-HaquOﬁ KapTUHBI MHpaA, B IIO3HAHUKU 3aKOHOB MPUPOABI U
PCHICHUHN 3JKOJIOTUYCCKUX HpO6HeM YCJIOBCUYCCTBA, a4 TAKXKC B PCHICHUHU BOIIPOCOB pPAlMOHAIIBHOI'O
MpUpOAOIIOJIb30BaHMs, U B (bOpMI/IpOBaHI/II/I HEHHOCTHOI'O OTHOLICHUA K ITPUPOJL, O6H.[CCTBy, YCJIOBEKY, O

BKJIa/I€ POCCHIMCKUX U 3apYOeXKHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE OMOJIOTHH;
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YMEHHUE BJAJEThb CHCTEMOW OWOJOTHUECKUX 3HAHMH, KOTOpas BKJIIOYAeT OIpENeNeHUus u
MOHMMAaHHUE CYITHOCTU OCHOBOIOJAralomuXx OHMOJOTHYECKUX TEPMUHOB M IMOHATUH (BHI, dKOCHCTEMA,
ouoctepa), Ouonornueckue Teopur (IBOMIOIMOHHAsS Teopuss Y. JlapBuHA, CHHTETHUYECKAs TEOPHS
sBosmoninu), yueHusa (A.H. CeBepuoBa - 0 myTsax M HampaBieHUsX 3Boitouuu, B.M. Bepnaackoro - o
ouocdepe), 3akoHbI (reHeTrnueckoro pasHoBecus Jx. Xapau u B. BaiinOepra, 3apopIieBoro cxoacraa
K.M. bopa), mpasmwia (munumyma FHO. JImOuxa, HSKOJOTHMYECKOW NTUPAMHIBI SHEPrUH), TUIOTE3BI
(runotesza «mupa PHK» V. I'unbepra);

YMEHHUE BJIAJIETh OCHOBHBIMH METOJIAMH HAYYHOTO MMO3HAHMSI, WCIIOJIB3YEMbIMH B OMOJIOTHYECKUX
WCCIEOBAHUSAX KUBBIX OOBEKTOB M JKOCHCTEM (OMHCaHUE, W3MEPEHHE, HAOIIOJCHUE, IKCIEPUMEHT),
crioco0am¥u BBISIBJICHUS M OIICHKH aHTPOIIOTEHHBIX U3MEHEHUH B IIPUPO/IE;

YMEHHE BBIACTATH CYIIECTBEHHBIC NMPH3HAKU: BUAOB, OMOTCOIICHO30B, IKOCHCTEM M Ouocdepsl,
CTaOMJIM3UPYIOMIETO, ABIDKYIIETO W Pa3pBIBAIOIIETO €CTECTBEHHOTO OTOOpa, aJIONaTPUYECKOro U
CHMITATPUYECKOTO BHI000pA30BaHMsl, BIHMSHUS JBHKYIIUX CHJI SBOJIIONWU HA TEHOQOH TOIYISIIHH,
MPHUCTIOCOOJICHHOCTH OPraHU3MOB K cpefe OOWTaHWs, 4YepelAOBaHUS HAMPABICHUH SBOJIIOIHH,
KPYroBOpOTa BEIIECTB M MIOTOKA SHEPTUHU B SKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIY NpPOIECCaMH DSBOJIONWH, IBWKYIIUMH CHIAMH
AHTPOTIOTEHE3a, KOMIIOHEHTAMH Pa3IMYHBIX SKOCHCTEM M MIPUCTIOCOOICHUSIMHU K HIM OPraHU3MOB;

YMEHHUE BBISBIATH OTIMYUTEIBHBIE TPU3HAKH KHUBBIX CHCTEM, MTPHUCIIOCOOICHHOCTh BUIOB K Cpe/e
oOuTaHus, aOMOTUYECKHX M OWOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBSI3€H OpraHH3MOB B
cooOmiecTBax, aHTPOIIOTEHHBIX U3MEHEHHH B 3KOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE WCIOJIBh30BAaTh COOTBETCTBYIONIME apryMEHTHI, OHOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHMBOJIMKY JUTSI TOKa3aTeJIhCTBA POJICTBA OPTaHWU3MOB Pa3HBIX CHCTEMATHYECKUX TPYII, B3aUMOCBSI3U
OpraHM3MOB U CpeIbpl OOWTaHWS, €IUHCTBA YEIIOBEUYECKHUX pac, HEOOXOIMMOCTH COXpaHECHUs
MHOT000pa3usi BUJIOB U IKOCUCTEM KaK YCIOBHS COCYIIECTBOBAHUS ITPUPOIbI U YETIOBEYECTBA;

yMEHHE peuiaTb OMOJOTMYECKHE 3a/adyM, BBISBIATH MPUUYUHHO-CIECJCTBEHHBIE CBA3U MEXIY
UCCIIETyeMbIMU OMOJIOTMYECKUMH MPOLIECCaMU U SIBJICHUSIMH, JIEJIaTh BHIBOJIbI U MMPOTHO3bI HA OCHOBAaHUU
MOJIy4YE€HHBIX Pe3yJbTaTOB;

yYMEHHUE BBITIOJHATH JTA0OpaTOPHBIE W MPAKTUYECKUE pabOThI, COONIOMATh MpaBUjia MpU paboTe ¢
y4eOHBIM U Ja00OpaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIABUTATh TUIIOTE3bl, MPOBEPSITh UX IKCHEPUMEHTAJIbHBIMU CpeACTBaMH, (HOPMYIUpPYs
1eJb UCCIIEI0BAaHUS, aHATM3UPOBATh MOJIyYCHHbIE PE3YIbTAThl U JA€TaTh BHIBOIBL;

YMEHHE Y4acTBOBATh B y4eOHO-UCCIIEOBATENHCKON paboTe Mo OUOJIOTHH, YKOJIOTUN U MEIUIUHE,
MPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, W MYOJUYHO MPEJICTaBIATh IOJIy4YECHHbIE
pe3yNbTaThl Ha YYEHHUECKUX KOH(PEPEeHLIUAX;

YMEHHE OLICHMBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUH KU3HU, YEJIOBEKA U YeI0BEUYECKHX pac,
0 MPUYMHAX, TOCJIEACTBUAX U CIOCO0aX MpeJ0TBpalleHHs ITI00aTbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp OyayIel npodeccuoHalIbHOM IeATEeIHbHOCTH B 00IaCcTH
OMOJIOTHH, KOJOTHH, MPUPOIOIOIb30BAHUS, MEAUIIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO  XO3SHCTBA, MHIIEBON  MPOMBIIUIEHHOCTH, YINIYONIATh [O3HABaTEIbHBIA  HHTEpEC,
HaIpPaBJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOILIEH Mpodeccuu U MPOI0IKEHHE OHMOTOTHUECKOTO
00pa3oBaHUs B OPraHU3ALUAX CPEAHETO MPOPECCUOHATBHOTO U BBICIIET0 00pa30BaHUS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
HaunmeHnoBanue tem Kosmuectso
Ne /it [Iporpammuoe conepxanue OCHOBHBIE BUJIBI ICATEIILHOCTH 00YJaIOIIHXCS
y4eOHOTO TpeMeTa 9acoB
1 [Tema «buoJsiorusi Kak HayKa»
1.1 |buosiorust Kak KOMIUIEKCHAas 1

HayKa U KaK 4aCTb
COBPEMEHHOTO OO0ITECTBA

CoBpeMeHHasi OMOJIOTHS - KOMITJIEKCHAS HayKa.
Kpatkas uctopusi pa3BuTHSI OHOJIOTHH.
bronornueckne HayKd U U3y4aeMble UMU
npoGiembl. yHIaMeHTalbHbIe, IPUKIaHbIE U
[NOMCKOBBIEC HAyYHbIE UCCIIEIOBAHUS B
OHOJIOTUH.

3HadyeHne OM0JI0TUU B (HOPMUPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI
mupa. [Ipodeccun, cBsizanHbie ¢ GUONTOTHEH.
3HavyeHHe OMOJIOTHUHU B TPAKTUYECKON
eATEIbHOCTH YEJIOBEKA: MEAULIMHE, CETbCKOM
X0351CTBE, IPOMBIIIJIEHHOCTH, OXpaHe
IPUPOIBL.

JleMoHCTpamumn

[TopTpetsl: Apuctotens, Teodpact, K. JInnuei,
DK.b. Jlamapk, Y. lapsun, Y. I'apsei, I'.
Meunnens, B.U. Bepnanckui, N.11. I1aBnos,

PackpbIBaTh COAEPKAHNE TEPMUHOB U ITOHATHUM:
Hay4HOE MUPOBO33pEHHE, HaydyHasl KapTHHA
MHpa, HAyYHBII METOJI, TUIIOTE3a, TEOPHS,
METO/IbI HCCIICIOBAHUS.

XapakTeprn30BaTh OMOJIOTHIO KAK KOMIUIEKCHYIO
HayKy, €€ MECTO M POJIb CPEIU APYrUX
€CTECTBEHHBIX HayK. OLICHUBATh BKJIA]
OTEYECTBEHHBIX YUEHBIX B PA3BUTHE OHOJIOTUH.
O1eHUBATh POJIb OMOJIOTUYECKUX OTKPBITUH U
VCCIICIOBAHUM B Pa3BUTUH HAYKH U
[TPAKTUYECKON JESATEIbHOCTH JIIOACH.
[lepeuncnsats npodeccuu, CBsI3aHHbIE €
COBPEMEHHOM OMOJIOTHEH.

[ [prBOIMTE IPUMEPBI IPAKTUUECKOTO
MCIIOJIb30BAHUS IOCTHKEHUH OUMOJIOTHH B
MEIULINHE, CEIbCKOM XO35UCTBE,
[IPOMBILITICHHOCTH U OXPaHe IIPUPOIbI
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1.N. Meunukos, H.J1. BaBunos,

H.B. Tumodees-PecoBckmit, k. YorcoH, @.
Kpuk, JI.K. benses. Tabaunel u cxembl: «CBsi3b
OMOJIOTUH C IPYTUMHU HayKamu», «CucreMa
OHOJIOTUYECKUX HAYK»

Toro yacos 1o Teme

1

2

Tema «/KuBble cucreMbl 1 MX U3yUYECHHE)

2.1

JKuBBIE cCTEMBI U UX
CBOMCTBA

1

PKuBbIE CHCTEMBI KaK MPEAMET U3YUEHUS
ononoruu. CBOMCTBA KUBBIX CUCTEM: €INHCTBO
XUMHYECKOTO COCTaBa, TUCKPETHOCTh U
[I€JIOCTHOCTb, CJIOKHOCTb U YIOPSATOYEHHOCTh
CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3aIIUs,
CaMOBOCITPOM3BEACHUE, PA3IPAKUMOCTb,
M3MEHUYHUBOCTh, POCT U Pa3BUTHE.
JlemoHcTpaunu

Tabuuip! U cxembl: «OCHOBHBIE TPU3HAKH

PKU3HUY», «BHOJIOTHYECKUE CHCTEMBI,
«CBoiicTBa )KMBOW MAaTEPUU»

PackpbIBaTh COAEPKAHNE TEPMUHOB U ITOHATHUM:
PKUBAsI CUCTEMA, DJIEMEHT, MOJICUCTEMA,
CTPYKTYpa; OTKPBITOCTb, BBICOKAS
YIOPSI0YEHHOCTb, YIIPABIISIEMOCTD,
MEepapXUIHOCTh. XapaKTEPU30BaTh CTPYKTYPY U
CBOWCTBA KMBBIX CUCTEM, OTIIMYHS
XMMHYECKOTO COCTaBa 0ObEKTOB KUBOW U
HEXHUBOU MTPUPOIBI, OOIINN TPUHITUTT
KJIETOYHOW OpraHu3aliy )KUBBIX CUCTEM.
CpaBHuBaTh OOMEHHbBIE IPOIECCHI B HEXKUBON U
YKUBOW IIPUPOJIE; PACKPBIBATH CMBICI PEAKLUN
MeTaboIM3Ma.

OOBACHATH MEXaHU3MBbI CAMOPETYIISIIIUH JKUBBIX
CHUCTEM Pa3JIMYHOTO UEPAPXUUECKOTO YPOBHS;

PDACKDLIBATL CYTh NPDUHIIMUIIOB
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MOJIOKUTEITHLHON M OTPUIIATEIBHOM 00paTHOM
CBSI3U.

AHaIM3UpPOBATH CBOICTBA
CaMOBOCIIPOU3BEICHUS, POCTA U PA3BUTHS
OpraHu3MOB

2.2

YpoBHEBast OpraHu3anus
PKHNBbIX CUCTEM

'YPOBHU OpraHU3AINH KUBBIX CHCTEM:
MOJIEKYJISIPHBIM, KIIETOYHBIN, TKAHEBBIM,
OPraHU3MEHHBIN, TOMYIALIMOHHO-BUIOBOM,
PKOCUCTEMHBIN (OMOTe01IeHOTHYECKHUIA),
orocdepusiid. [Ipomeccsl, mpoucxoasimye B
PKUBBIX crcTeMax. OCHOBHBIE TPU3HAKH
KBOTO. JK13HB Kak hopMa CylecTBOBaAHUS
Marepun. Hayku, u3ydaroniue »KUuBble€ CUCTEMBbI
Ha pa3HbIX YPOBHAX Opranu3amuu. Mzydenue
SKUBBIX CUCTEM. METOIBI OMOJIOrHYECKOM
Hayku. HaOmronenue, namepenue, SKCIepuMeHT,
cHCTeMaTH3allus, METaaHaIu3.

[lonsATHE 0 3aBUCUMOM M HE3aBUCUMOU
nepeMeHHou. [ImanupoBaHue 3KCIepUMEHTA.
[loctanoBka u mpoBepka runotes. HyneBast
rurnote3a. [lonstue BeIOOpKH U €€
TOCTOBEPHOCTD. Pa30poc B OMOJIOTHYECKHUX

——— . N

PackpbIBaTh COEPKAHNE TEPMUHOB U ITOHSATUM:
0OMEH BELIECTB U MTPEBPALLEHUE SHEPTUH,
CaMOBOCIIPOU3BEJICHNE, CAMOPETYJISALINS,
pa3BUTHE, )KU3Hb, HAYYHBIN (DaKT, HAYUHBIN
MeTO]1, IpobiiemMa, TuIoTe3a, Teopus, MPaBuIo,
3AKOH.

[lepeunciATh NPU3HAKU KUBOTO.
XapaKTepu30BaTh OCHOBHBIE YPOBHU
OpraHU3alyK )KUBBIX CUCTEM M METOIbI
OHoJIOrnYecKux ucciienoBannii. OnuceIBaTh
0COOEHHOCTH, XapaKTepHbIE sl KayKI0r0
YPOBHS OpraHU3aly )KUBOTO.

HazpiBaTh HayKH, N3y4arOLUe )KUBbIE CUCTEMBbI
Ha Pa3HbIX YPOBHAX OPraHU3ALMH.

CpaBHHBATH MEXKIy COOOM KUBbIE CUCTEMBI
Pa3HBIX YPOBHEHN OpraHu3aluu 1
[IPOUCXOAIINE B HUX IIPOLIECCHI.
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JTIOCTOBEPHOCTH IOIY4YE€HHBIX PE3YJIbTATOB.
[IprunHBl HCKaXXEHUS PE3YJIBTATOB
DKcriepuMeHTa. [IoHATHE CTaTHCTHYECKOTrO
TECTa.

JleMoHcTpauuu

TabauIel U cXeMbl: «YPOBHU OpraHU3aluu

PKUBOU Mpupob», «CTpoeHue ) KUBOTHOU
KJIETKNY, « TKaHU )KUBOTHBIX», «CHCTEMBbI
OpraHoOB YEJIOBEYECKOTO OPTraHU3May,
«buoreonenos», «buochepa», «MeToas
M3Yy4eHUs KUBOI npupoas». OdopynoBaHue:
nmabopaTopHOe 000PYI0BAHUE SISl IIPOBEICHUS
HaO0JI0/IEHU I, U3MEPEHUH, SKCIIEPUMEHTOB.
I[IpakTuyeckas padora

«/cnosib30BaHNE Pa3IMYHBIX METOJIOB IIPU
N3IVICHUHN JKUBBIX CUCTEM»

[loka3pIBaTh POJIb TUIIOTE3 U TEOPUH B
(OpMHUPOBAHUU €CTECTBEHHOHAYYHOU KapTUHBI
MHpa

1Toro yacoB o Teme

3

Tema «buoJiorust KJIeTKkmn»

3.1

VcTopus OTKPBITHS U
M3Y4YEHUS KIICTKU.
KreTounas Teopust

KneTka - cTpykTypHO(DYHKIIMOHANIbHAS €AUMHULIA
PKUBOTO. MIcTOpUS OTKPBITHS KIETKH.

PaGoTsl P. ['yka, A. JleBenryka. Kinetounas
teopus (T. [lIBann, M. Illnetinen, P. Bupxos).
OCHOBHBIE

KJICTKA, OPTaHeIIbl, 3YKapUOTHI, TPOKAPHOTEHI,
BUPYCHI, IUTOJIOTHUS (KJIETOYHAsT OUOJIOTHS),
KJICTOYHAsI TCOPHUSI.

XapakTepu30BaTh OCHOBHBIC JTAITbI

PaCKpBIBaTB COACPIKAHUC TCPMHUHOB U MMOHSTHH:
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[10JI0KEHUSI COBPEMEHHOU KJIIETOYHOM TEOPHUHU.
JleMoHcTpauuu

[Hoptpertsl: P. I'yk, A. JleBenryxk, T.

[[[Bann, M. IlIneinen, P. Bupxos, K.

M. Bbap.

O0opyaoBaHme: CBETOBOI MUKPOCKOII;
MUKpOIIpEnapaThl paCTUTENbHBIX, )KUBOTHBIX U
OakTepuaIbHBIX KIETOK

pa3BUTHS LUTOJOTUYU KaK HAyKH U €€
0(opMIICHHE B KIIETOUYHYIO OUOJIOTHIO.
[loka3bIiBaTh BKJIA/ YUEHBIX-OMOJIOTOB B
M3y4€HUE KJIETOYHOTO CTPOEHUSI OPraHU3MOB.
[lepeunciiATb OCHOBHBIE TIOJIOKEHUS KIIETOYHON
TEOPUHU, OOBICHATH €€ POJIb B POPMUPOBAHUU
€CTECTBEHHOHAyYHOU KapTUHBI MUpa.

[ [puBOIUTH JOKA3aTEIBCTBA POJICTBA
OpraHU3MOB C UCII0JIb30BAHUEM TOJIOKEHU N
KJIETOYHOU TEOPUHU

3.2

MeToabl MOJIEKYISIPHON U
KJIETOYHOM OmoJioruu

MeTo 16l MOJIEKYJISIPHOM U KJIIETOYHOU
OMOJIOTHH: MUKPOCKOTIHS, XpoMaTorpadusi,
pieKTpodope3, METOT MEYSHBIX aTOMOB,
muddepeHnnanbHOe NEHTPUGYTUPOBAHUE,
KYJIbTUBUPOBAHUE KIIETOK.

U3yuenue puxcuposanHvix Kiemox.
DJIEKTPOHHAsI MUKPOCKOIIHSI.
Kongoxanvras muxpockonus.

JlemoHcTpaunu

Bumanvhoe (npudicuznennoe) usyuerue Kiemox.

PackpbIBaTh COEPKAHNE TEPMHUHOB U MTOHSATUI:
MUKPOCKOTTHPOBAHUE, TPUTOTOBJICHHE CPE30B,
muddepeHnnanTbHOe OKpalTuBaHue,
xpoMarorpadusi, 3eKTpodope3, METOT MEUEHBIX
ATOMOB, LIECHTPU(YTUpOBaHUE, METOJ] KYJIbTYPhI
KJIETOK U TKaHe#, MmeTo1 pekomOnHaHTHBIX JTHK.
XapakTepru30BaTh OCHOBHBIE METObI U3YUEHUS
YKUBOM TIPUPO/IBI.

[" OTOBUTH BPEMEHHbBIE MUKPOIIPENapaTsl,

pacCMaTpuBaThb UX
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Tabauibl U cxeMbl: «CBETOBON MUKPOCKOII,

«QIIEKTPOHHBIN MUKPOCKOI», «McTopust
[Pa3BUTHSI METO/I0B MUKPOCKOITHUN.
O0opyaoBaHme: CBETOBOI MUKPOCKOII;
MUKpOIIpENnapaThl paCTUTENbHBIX, )KUBOTHBIX U
OaKTepuaIbHBIX KIETOK.

IIpakTHyeckas padora

«/3ydeHre MeToI0B KJIIETOYHON OHOJIOTHH
(xpomatorpadus, snexTpodopes,
muddepennnanbHOe EHTPUGYTUPOBAHUE,
[1LP)»

B CBETOBOM MUKPOCKOII U JIeaTh OMKCAHHE.
OOBACHATH U COOTIOAATH MTpaBUiIa TEXHUKH
MUKPOCKOTIMPOBAHUS

1Toro yacoB o Teme

2

4

Tema « XuMHuYeCKas OPraHu3anus KJIeTKI)

4.1

XUMHYECKHI COCTaB
KJIeTKU. Boga u
MHUHEpaJIbHbIC BEIICCTBA

2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U
yIBTPaAMHUKPO3IeMeHThI. Bona u e€ posb kak
pacTBOpUTENS, pearcHTa, y4acTHe B
CTPYKTYPUPOBAHHUH KIIETKHU, TETUIOPETYIISIIHH.
MuHepanbHbIe BEUIECTBA KIETKH, UX
Ouronoruueckas poJib. Poip KaTHOHOB U
AQHUOHOB B KJIETKE.

JlemoHcTpauu

/Inarpammel: «Pacnipenenenre XuMU4ecKuX
PJIEMEHTOB B HEXKUBOW MTPUPOIE,

«Pacnipenenenue

PackpbIBaTh CO/Iep)KaHUE TEPMUHOB U TIOHSITHIA:
HIIEMEHTBI-OMOT'CHBI, JIUIO0JIb, BOJOPOIHAS CBSI3b,
ruApOPUILHOCTD, THIPO(YOOHOCTH, TYprop,
MUHEpAIbHBIC BEIIECTBA, OY(EPHBIC CUCTEMBI,
QHMOHBI, KATHOHBI.

[lepeuncnaTb 0COOEHHOCTH XUMUYECKOTO
cocTaBa KJIeTKH. Pa3nuuarh Makpo-, MUKPO- U
YIBTPAMHUKPOIIEMEHTHI, BXOSIIUE B COCTaB
PKUBOTO M UX POJIb B OpraHu3Me.

XapakTepru30BaTh CTPOEHUE U CBOMCTBA
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XUMUYECKHUX 3JIEMEHTOB B KHBOH MPUPOJIE.
Tabauie! u cxeMmsl: «Ilepuoauueckas Tabnuua

XUMHUYECKUX 3JIEMEHTOBY, «CTpoeHHe
MOJIEKYJIbI BOJIbI», «BellecTBa B cocTaBe
OpraHU3MOB»

BOJIbI; OOBSCHATH IPUUMHBI €€ 0COOBIX CBOHCTB
1 (DYHKIIMU B KJIETKE.

[Toka3pIBaTh pOJIb KATHOHOB U AHHOHOB B
00ecriedeHNH IPOLECCOB KU3HEAECATEIIbHOCTH
(ocMoperysnus, co3aaHlne MEMOPaHHOTO
[OTEeHIINaja, peryasiuus paboTsl OEJIKOB),
paboThl Oy(hepHBIX CHCTEM.

'Y cTaHaBIMBAaTh B3aUMOCBSI3b CTPOCHHS U
(YHKIIMY HEOPTaHMUYECKHUX BEIIECTB KIETKU

4.2

Oprannyeckue BelecTBa
KIICTKH - OCTTKH

OpraanvecKue BemecTBa KICTKH.
buosiornueckue nonumepsl. benku.
AMHMHOKHUCIIOTHBIN cocTaB 0eakoB. CTPYKTYphI
OenkoBO# MoJiekyibl. [lepBuuHas cTpykrypa
Oenka, menTHAHAas CBsI3b. BTopnuHas,
TPETUYHAs!, YETBEPTUYHAS CTPYKTYPBHI.
Jenatypanus. CBoiicTBa OEIKOB.
Kiaccudukanus 6enkoB. buosornueckue
dbyakun 6enKoB. [lpuonoi.

JlemoHCTpamumn

LlopTper: JI. [TonuHr.

Tabauiel u cxeMbl: «CTPOCHHE MOJICKYIIbI

Oenka», «CTpYKTYpbl OETTKOBON MOJIEKYIIBI».

PackpbIBaTh CoiepKaHUE TEPMUHOB U MOHSITHI:
MOHOMEPBI, TOJIUMEPHI, OETIOK (MPOTEHH),
MEenTH1, aMUHOKHCIIOTA, IENTHIHAS CBA3b,
MOJIMTIENITU, ACHATypaIusl, peHaTypalus,
00y pHBbIC U PUOPHUIUISIPHBIC OCIIKH, TIPUOHBI.
XapakTepu30oBaTh OCJIKH, UX CTPYKTYPHYIO
OpraHu3anuio U GyHKUUU (CTPYKTypHas,
DHEepreTHYecKas, CUTHAIbHAs, PEryasTOpHas,
BUTATENbHAs, 3alIUTHAs, EpPMEHTATUBHAS).
HazbIiBaTh XUMHUYECKHE OCHOBBI (POPMUPOBAHHUS
CTPYKTYp OETTKOBON MOJIEKYJIbI.
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O0opyaoBaHue: XUMUYECKas MOCy1a U
000py/TI0BaHKE.

JlabopaTopnasi padora
«OOHapyx)eHHne OEITKOB C MOMOIIBIO
KAUECTBEHHBIX PEAKIUIN»

[TpuBOAUTE TIpUMEPHI HUOPHILIISPHBIX,
rJ100YJIApHBIX OEIKOB.

BEIOTHATH KAUeCTBEHHBIE PEaKIIMK Ha
0OHapyxeHHe O0EJIKOB B KJIETKE; OOBICHIThH
MOJTyYeHHBIC PE3YIIbTATHI

4.3 |Oprannyeckue BeIIecTBa 'YriieBoiel. MOHOCaXapu/Ibl, JUCaXapH/IbI, PackpbiBaTh cofiepKaHNE TEPMUHOB U TIOHSTHI:
KIJICTKH - YTJIEBOIBI 0JINTOCAXapUIbl U Torcaxapu sl OOIIHIA TUTaH [yTIeBO/IbI, MOHOCAXAPHU/IBI, JUCAXAPUIBI,
CTpOeHUS M (PU3UKO-XUMUICCKHE CBOWCTBA 0JIUTOCAXapUIb, TIOJTUCAXaPH/IBI, TITFOK03a,
yrieBo10B. buonorndeckue GyHKINHA pu603a, 1e30KCcuprod03a, TaKT03a, MaJIbT03a,
YTJIEBOJIOB. caxapo3sa, KpaxmaJ, TIIMKOTeH, IeJITI003a.
JlemoHcTpaunu KnaccudumupoBaTs yriieBoibl IO CTPOCHHIO U
Tabauie! U cxeMbl: «CTpoeHHE MOJIEKYIT [EePEUUCIATh UX PYHKINU.
YTJIEBOJIOBY [IpuBOIUTH IPUMEPHI PA3TUYHBIX YTIIEBOJIOB
(MOHOCaxapuI0B, TUCAXAPUIOB,
0JINTOCAXaPUJIOB, TIOJHCAXAPHJIOB)
4.4 |OpraHnyeckue BEIIecTBa PackpbIBaTh coiepKaHUE TEPMUHOB U MOHSITHI:

KJIICTKHU - JIMIIKIbI

Jlunuaer. I uapodunsHO-THAPOGOOHEIE
cBoiicTtBa. Knaccudukarus munuaos.
Tpurmunepuapl, GochouIuabl, BOCKH,
cTepouibl. bruoslornyeckue GyHKIUN JTUTTHAIOB.
OO01me cBocTBa OMOJOTHYECKHX MeMOpaH -
TEKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,

[MOJIYIIPOHUITACMOCTb.

ITUIUABI, TPUTTULEPUIBL, (GOCPOTUITUABL, BOCKH,
CTEPOU/IbI, JINMIOTPOTEHHBI, TITUKOJIUTHIbI.
KnaccuguiupoBath JIUIKBI [0 CTPOCHUIO;
XapaKTepu30BaTh UX QYHKIIUU
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JleMoHcTpauuu
Tabauie! U cxeMbl: «CTpOEHHE MOJIEKYIT

JIUIIUTOB

4.5

HykienHOBbIE KHCIIOTHI.
Crpoenue u pynkuuu JIHK,
PHK, AT®

Hyxknennossie kuciotsl. JJHK u PHK.
CtpoeHune HyKJIEMHOBBIX KUCI0T. HykineoTuabl.
[IpuHnun kommiemeHTapHocTH. [IpaBuio
Uapragoda. Ctpykrypa IHK - nBoitnas
crupaib. MecToHaxoX/1eHUue U OMOJIOTHYECKHE
¢byuxuun JJHK. Bunet PHK. ®ynxinun PHK B
kietke. Ctpoenue mosekynsl ATO.
Makpodspruueckue cBsizu B Mosiekyine ATO.
buonornueckue Gpynkmun ATO.
BoccraHoBiieHHBIE TEPEHOCUYHUKH, UX (PYHKLINU B
KIeTKe. /[pyeue nykieozuompughocgamoi
(HT®). CexBenupoanue JTHK. Memoow
CCHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.
JlemoHcTpaunu

[loptpetsl: JIx. Yorcon, @. Kpuk, M. Yunkunc,
P. ®panknun, @. Caurep, C. [Ipy3unep.
Tabauiel u cxeMmbl: «HyKIIeHHOBBIE KUCIOTHIY,

«Ctpoenne Mosekynbl ATO».

PackpbIBaTh COAEPKAHUE TEPMUHOB U ITOHATUN:
nesokcuprbonykienHoBas kuciota (JJHK),
pubonykienHosas kuciora (PHK), nykieorun,
HYKJIEO3U/l, A30TUCTbIE OCHOBAHUS, aICHUH,
r'yaHWUH, [IUTO3WH, TUMHH, YpaIluJ,
KOMIUIEMEHTApPHbBIE OCHOBAHWS,
anenosuHTpudocdat (ATD), makpospruyeckas
CBsI3b, CCKBEHUPOBAHUE, TCHOMUKA,
TPAaHCKPUIITOMHUKA, POTEOMHUKA.
XapakTepu30BaTh, ONUCHIBATh U CXEMATHYECKHU
n300pakarh ctpoenue Hykieoruna JIHK n
nBoitHoM cnimpanu JJHK, cexksenupoBanue JIHK.
OnuceiBath npouecc perummkannu JJTHK B kneTke
1 Ha3bIBaTh €r0 OMOJIOTHYECKOE 3HAYCHHE.
XapakrepuzoBath ¢pyakiuu JJHK. Pazmuuars
ctpykrypy u pynknuu PHK. OnuceiBaTh
rporecc TpaHcKkpunuuu. CpaBHUBATH
HykienHoBbie kucioTsl (JJHK u PHK).
XapakTepu3oBaTh 0COOEHHOCTH
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O0opyaoBaHue: XUMUYECKas MOCy1a U
000py/TI0BaHKE.

JlabopaTopnasi padora
<<I/ICCJI€I[OB3HI/IG HYKJICMHOBBIX KHCJIOT,
BbBIJICJICHHBIX M3 KJICTOK Pa3JIMYHbIX
OpPTraHNU3MOBY

ctpoenus U Gpyaxuu ATO.
DopMyIupoBaTh U OOBSICHATH TPUHITUTT
KOMITJIEMEHTapHOCTH | npaBmio Yapradda

4.6 |MeToIBI CTPYKTYPHOM 1 CtpykTypHas 61oJyiorus: OMOXUMUYECKHE U PackpbIBaTh COEPKAHNE TEPMUHOB U ITOHSATUM:
OuoIoruu Ourodu3nUecKrue nccie10BaHus cCocTaBa U MOIETUPOBAaHUE, KOMITBIOTEPHBIN TU3aliH.
[IPOCTPAHCTBEHHOM CTPYKTYpbI OuoMosiekyn.  [[lepedncisiTh mepcrneKTUBHbBIE HATPaBICHUS
Mooenuposanue cmpykmypol u QyHKyuii Hay4YHBIX HCCIIEIOBAaHUM B CTPYKTYpPHOI
Ouomonexyn u ux komniexcos. KomnvromepHulii [OMOJIOTUN, PACKPHIBATh UX 3HAYEHUE /IS
OU3QLH U OP2AHUYECKULi CUHMe3 OUOMONIEKYT U [MEIULUHBI U CEIbCKOTO X035HCTBA
UX HenpuUpOOHbLIX AHANI0208
lIToro 4acoB 1o reme 10

5

Tema «Ctpoenue U QyHKIIUN KICTKI

5.1

TUIBI KIIETOK.
[IpokapuoTHieckas KieTka

1

Tunb! KIETOK: 3yKapuOTHYECKast U
npokapuotuueckas. CTpykTypHO-
(hyHKIIMOHAIbHBIE 00pa30BaHUS KIICTKH.
CTpoeHune TPOKApUOTUUYECKOUN KIETKH.
Kiterounast creHka OakTepuid U apxen.
Oco0eHHOCTH CTPOEHUS reTepoTPOodHOI U
aBTOTPO(HOM

PackpbIBaTh coiepKaHUE TEPMUHOB U MOHSITHI:

MPOKAPHOTHYECKAsI KIIETKA, KIIETOYHASI CTCHKA,
MypeHH, (POTOCHHTETHYECKIE MEMOPaHBI,
(baarenuH.

XapakTepu30BaTh GOPMY U pa3Mephbl
[POKAPUOTHUYECKUX KICTOK; PYHKITHH
CHETHYECKOTO aIlnapaTa MpoKapHoT.
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POKAPHOTHYECKUX KIETOK. MecTo u poJib
POKapHOT B OMOIICHO3aX.
JleMoHcTpauuu

Tabaune! u cxeMbl: «CTpoeHue

PYKapuOTUYECKON KIETKN», «CTpoeHue
[IPOKAPUOTHYECKON KIIETKN

OnuceIBaTh MpoIEcC CopooOpa3oBaHus,
OTMEYaTh €r0 3HAYEHUE I BBDKUBAHUS
OaxkTepuil Ipu yXyIIIEHUH YCIIOBUN
CYILIECTBOBAHUS.

OnuceIBaTh pa3MHOKEHHUE TPOKAPHOT.
O1eHuBaTh MECTO U POJIb IPOKAPUOT B
OnoreHo3ax

5.2

CtpoeHune dyKapuoTHYECKOU
KIIETKU.

[loBepXHOCTHBIN anmapar
KIIETKU

CrpoeHue u GyHKIIMOHUPOBAHUE
PyKapuoTHUecKoi kieTku. [lnazmMarnyeckas
MeMmOpaHa (Turazmanemma). CTpykTypa
M1a3MaTu4eckoi MemOpaHnsbl. Tpancropt
BEIIECTB Uepe3 MIa3MaTHYeCKy0 MeMOpaHy:
naccuBHBIN (MU dy3us, oonerdéHHas
mudy3ust), akTHBHBIN (IEPBUYHBINA 1
BTOPUYHBINA aKTUBHBIN TPAHCIIOPT).
[TonynponuiiaeMocts MeMOpanbl. Pabota
HATpUN-KaJTUEeBOr0 Hacoca. DHJIOIUTO3:
MUHOLIMTO3, GaronuTo3. DK301uT03. Kietounas
cteHka. CTpykTypa v GyHKITUN KIETOYHOU
CTEHKHU pacTeHUH, rpu0oB.

JlemoHCTpamumn

Tabauiel u cxeMbl: «CTpoeHHe

PYKapUOTHUYECKOU KIETKn», «CTpoeHne

PackpbIBaTh COEPKAHNE TEPMUHOB U ITOHATUM:
ra3MaTrudeckas MeMOpana (Iia3mMaieMma),
HKUJIKOCTHO-MO3auyHasi MOJIeNIb, MEMOpaHHbIE
Oenku (nepudepuueckue, MHTErpatbHbIE),
rIIMKOKATUKC, Tuddy3usi, 0cMOC, aKTUBHBIN
TPaHCIIOPT, SHAOLUTO3, (ParounTo3, MUHOIUTO3,
HK30LIMTO3, KIETOYHAs CTEHKA, TJIa3MOJECMBI,
CUMILIACT.

XapakTepru30BaTb 0COOCHHOCTU CTPOCHHUS U
(byHKIMH 9yKapUOTUYECKOU KIIETKH; TPAHCTIOPT
BELICCTB Yepe3 MIa3MaTUYECKyI0 MeMOpaHy:
[MACCUBHBIN U aKTUBHBIN TpaHCIOPT; paboTy
OenKoB-KaHaJIOB; pabOTy HATPUN-KATUEBOTO
HACOCA; CTPYKTYPY M PYHKIUHU KIETOUHOU

CTEHKHU pacTeHUi U rpudoB
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PKUBOTHOM KJIETKN», «CTpPOEHUE paCTUTEIbHOM
KIJICTKID.

OOopynoBaHHe: CBETOBO MUKPOCKOII,
MUKpOIIpENapaTsl paCTUTEIIbHBIX, JKUBOTHBIX
KJICTOK.

IIpakTnueckas padora «l3ydyeHue cBOICTB
KJIETOYHOM MEMOpPaHbI»

5.3

[{uTomnazma u e€
OpraHOM/IbI

ITuTorutazma. [luto3omb. IluTockener.
JIBr>keHre nuToriasMbl. OpraHouabl KIETKH.
OxHOMEMOpaHHBIE OPTAHOW/IBI KIIETKH:
pHAoI1azMaTuueckas cetb (JI1C), anmapat I’
0JIbJIKH, TU30COMBI, UX CTPOEHHUE U (PYHKIUU.
B3aumocBs3b 01THOMEMOpPaHHBIX OPraHOUIOB
kieTKku. CTpoeHue rpaHyIIpHOTO PETUKYIyMa.
\Mexanuszm nanpasnenus 6eaxos ¢ II1C. Cunte3
pacTBOpUMBIX 6enKkOB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['majkuii (arpanyIsspHBIN)
PHAOIIIa3MaTHUYEeCKHi peTuKyayM. CekpeTopHas
dbynkuus anmapara [” onbmxu. Moougurkayus
benxos 6 annapame I onvoocu. Copmuposxa
Oenxoe 6 annapame I 01v00cu. TpaHcIOpPT
BEIIECTB B KJeTke. Bakyonu pacTUTeTbHBIX

kieTok. Kiierounstii cok. Typrop.

PackpbIBaTh COJEPKAHNE TEPMHUHOB U ITIOHATHMN:
[TUTOTUIa3Ma, IIUTO30JTh, IUTOCKEIIET,
KOMIIApTMEHTBI, OPTaHOU]IBI,
bHAomIazmMaTudeckas cethb (I11C), anmmapar I’
0JIbJIKH, TU30COMBI, BaKyOJIb, pPUOOCOMBI,
ABTOJIN3, BE3UKYJISIPHBII TPAHCHIOPT,
[EPOKCUCOMBI, KIIETOYHBIN COK, TYprop,
MUTOXOHIPUH, KPUCTBI, TUIACTUIBI,
XPOMOILIACTHI, JISHKOIIACTHI, XJIOPOILIACTHI,
CTpOMa, TpaHbl, TUIAKOUI, JIaMeJLIa.
XapakTepu30BaTh LUTOIIA3MY
HYKApUOTHUECKON KIETKH; KIacCU(UIIMPOBATh
OpraHoOU/Ibl B 3aBUCUMOCTH OT 0COOEHHOCTEH nX
cTpoeHus (0JHOMEeMOpaHHbIe, AByMEMOpaHHEIE,

HEMEMOpaHHBIE); OTUCHIBATh (PYHKIIUU KaXKIOTO
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[TomyaBTOHOMHBIE OPTaHOU/IbI KJIETKH:
MUTOXOHJIPUH, TUIACTU/IBI.

[ IpoucxoorcoeHue MumoxoHoputl u niacmuo.
Cumbuocenes

(K.C. Mepeockoeckuii, JI. Mapeynuc). CTpoenue
1 QYHKIIMM MUTOXOHIPUH U TIIACTHI.
[lepBUuHbIE, BTOPUYHBIEC U CJIOKHBIE TUTACTHIBI
(hOTOCHMHTE3UPYIOMINX FYKAPHOT.
XJ10pOmIIacThl, XpOMOILIACTHI, JIEHKOTIACThI
BBICIINX PACTEHUU.

JleMoHcTpauuu

[Toprpetsl: K. C. MepexkoBckui, JI.
Maprymnuc.

Tabmuim! u cxembl: «CTpoeHne
PYKAPUOTHYECKON KIIETKN», «CTpoeHue
PKUBOTHOM KJIETKN», «CTpOCHUE PACTUTEIBHOU
KIIETKH», «CTpOEHNE MUTOXOHAPUN.
O0OopynoBaHue: CBETOBOM MUKPOCKOIT;
MUKpOITpEnaparsl paCTUTENIbHBIX, J)KUBOTHBIX
KJIETOK.

[IpakTuyeckas padora

«3ydeHne IBUKEHUS HUTOIIAa3Mbl B
PACTUTENbHBIX KIETKAX.

JlaGopaTopHasi padora

opraHoujia B KJIETKE.
OOBSACHATE COOBITHS, CBSI3aHHEIC C
BHYTPUKJICTOUHBIM IUIIEBAPEHUEM, €TI0
3HAUYCHHE JIJIS1 OpraHu3Ma.

OTMeuaTh 3HaYEHHUE [IUTOCKENETa;
XapaKTEPU30BaATh €TO IJIEMEHTHI
(MUKpPOTPYOOUKH, MUKPO(DHUIIAMEHTHI,
[IPOMEXKYTOUHbIE (PHIIAMEHTHI), UX POJIb B
YKU3HEIEITEIbHOCTH KJIETOK U TKaHEe!
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1 JICIIIa3MOJIM3a B PACTUTCIIbHBIX KJICTKAX»

5.4 |HememOpaHHBIE OpraHOU/IbI HemeMOpanHnblie opranon bl kietku CtpoeHue uPackpbiBaTh co/iepyKaHue TEPMUHOB U ITOHSATHIA:
KJIETKU (yHKIMY HEMEMOpPaHHBIX OPraHOMJIOB KIIETKH. [prOocoMa, oJrcoMa, MUKPOTPYOOUKH,

Pubocomsl. IIpomesicymounvie ghunamenmaoi. TYOYJIMH, KJICTOUHBIN HIEHTP (IIEHTpOoCcOMa),
MukpopuiiaMeHTbl. AKmuHogvle LEHTPUOJIH, HEHTpOCPepa, )KT'yTUKU, PECHUYKH,
mukpoguramenmeol. MplllIeUHbIE KIETKH. 0a3asibHOE TeJbLIE.
AKmuHO8bIEe KOMNOHEHNMbL HEMbILUEUHBIX XapakTepru3oBaThb HEMEMOpPaHHbIE OPTraHOU/IbI
K1emoK. KJIETKH, UX CTpOEHHE U QYHKIUU
MuxkpotpyO6ouku. Kierounsrii nentp. Crpoenue
U IBUKEHHE KT'YTUKOB M PECHUYEK.
MukpoTpyOOUKH UTOIUIa3MbL. LleHTpHOIIb.
\benku, accoyuuposanmwle ¢
MUKpouramenmamu u MUKpOmpyoouKamu.
\Momopnbie benku.
JlemoHcTpaunu
Tabmuip! u cxembl: «CTpoeHUE )KUBOTHOU

5.5 |Crpoenue u GpyHKIUHU S11pa Anpo. OGonouka sapa, XpOMaTHH, PackpbIBaTh COJEP)KAHNE TEPMUHOB U MMOHSATUIA:

KapHOIUIa3Ma, SIIPBIIIKH, X CTPOCHUE U
dbyHKIMK. SnepHbIN OSIKOBBIM MaTPUKC.
[IpocTpaHCTBEHHOE PACHIOJIOKEHUE XPOMOCOM B

nHTEDDAZHOM SIDE.

S71pO, siAepHas 000JI0UKa, IEPHbIE TOPBI,
HYyKJIeoIUIa3Ma (Kapuoruia3Ma), TeHOM,
XpOMAaTHH, 3yXpOMaTHH, F€TePOXPOMATHH,
SIDBIIIKO. XDOMOCOMBL IIEHTDOMEDA.
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Dyxpomamun u cemepoxpomamut. benku
XpOMaTHHA - TUCTOHBL. /[unamuka 10epHou
00010YKU 8 Mumo3ze. foepuwvili mpancnopm.
KneTounblie BKIIFOUEHUS.

JleMoHcTpanuu

Tabnuibl U cxembl: «Spoy»

KWUHCTOXOP, KIICTOYHbBIC BKIIFOUCHUS.
XapakTepru30BaTh KJIETOYHOE SAPO KAK LEHTP
YIIpaBJICHUA KU3HCACATCIIbHOCTBIO KIICTKH,
reHETUYECKUH anmnapaT KJIETOK SyKapHoT,
CTpOeHUE U (PYHKIIUU XPOMOCOM.

OnuceIBaTh CTPYKTYPHI si/ipa U UX B3aUMOCBSI3b C
OpraHonaMu HUTOILIIa3MbI

5.6.

CpaBHHTENIbHAS
XapaKTEePUCTHKA KIIETOK
DYKapHoOT

CpaBHUTENIbHAS XapaKTePUCTHUKA KIETOK
PYKapHOT (PACTUTEIHHOM, ’KUBOTHOM, TPHOHON).
JleMmoHcTpauuu

Tabauie! u cxeMbl: «CTpoeHue

PYKAPUOTHYECKOW KIIETKN», «CTpoeHune
PKUBOTHOM KJIETKN», «CTPOEHUE PACTUTEIIBHOMN
KieTKn». Q00py10oBaHue: CBETOBOM
MUKPOCKOIT; MUKPOTIpENapaTbl pacTUTENbHBIX,
PKUBOTHBIX KIIETOK.

JlabopaTopHas padora «/3yuenue crpoenus
KJICTOK Pa3IMYHBIX OPraHU3MOBY

XapakTepru30BaTh TUIIBI KIIETOK JYKapHOT:
pacTuTeNbHas, )KUBOTHAS, TPUOHASI.

CpaBHHBAThH MEXIy COO0N CTPOCHUE U
PKU3HCACATCIIBHOCTD OYKAPUOTUUCCKUX KIICTOK U
[POJIb MPOKAPUOT B OMOIIEHO3aX

Toro gacos no teme
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Tema «O0MeH BEIIECTB U NIPEBPAIICHUE JHEPTHH B KIIETKE»

6.1

OOMeEH BEIIECTB -
METa00TN3M

3

ACCUMWISILIMS U TUCCUMWISALIUSA - IBE CTOPOHBI
MeTabonu3ma. TUrbsl 0OMeHa BEIIeCTB:
ABTOTPOGHBIN U reTepoTpodHBIN. YdacTue
KHCJIOPO/a B OOMEHHBIX pOIIeccax.
JHEpreTuyeckoe 00ecrneyeHne KIEeTKU:
npespatieHie AT® B 0OMEHHBIX MpoIIeccax.
DepMEHTAaTUBHBIN XapaKTep peaklui
KJIETOYHOTO MeTaboan3Ma. depMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M JICHCTBHS.
KodepmenTsl. OTiinunsi pepMeHTOB OT
HEOpraHMYeCcKHUX KaTalin3aropoB. bemku-
AKTUBATOPHI U OCTKU-UHTUOUTOPHI.
3aBUCUMOCTb CKOPOCTH (PEpMEHTATHUBHBIX
peaKkuii OT pa3Iu4HbIX HaKTOPOB.
JlemoHCcTpaunu

Ta0auIb u CXEMBIL: «DOTOCHHTE3Y,

«DHepreTuueckuii oomMen», «buocunres o6enkay,
«Ctpoenne GpepMeHTay, «XEMOCHUHTE?Y.
OoOopynoBanue: CBETOBOM MHUKPOCKOIT;

000DVIOBaAHNE 1A IIDUTOTOBJIICHUA

PackpbIBaTh COAEPKAHNE TEPMUHOB U ITOHSATUM:
0OMEH BelecTB (METa00IU3M), ACCUMUIISIIIUS
(aHa®oM3M), WM TUIACTUYECKUM 0OMEH,
TUCCUMIIIALINS (KaTaboIu3M), MU
PHEepreTHYecKuii 00OMeH, aBTOTPO(dbI,
reTepoTpodbl, aHAIPOOKI, a3pOOLI, PEPMEHTHI,
AKTUBHBII LIEHTp, cyOcTpaTHas cnequpuIHOCTb,
KO(EepMEHTBI, OEITKH-aKTUBATOPHI U OCJIKH-
MHTUOUTOPHI.

[lepeuncnaTb 0COOEHHOCTHU IIACTUYECKOTO U
HPHEPreTHUECKOro 0OMeHa B KIIETKE;
YCTaHABIMBATh B3aUMOCBSI3b MEXTY
[JIACTHYECKUM M SHEPreTUYECKUM OOMEHOM.
PaznnuaTh TUIIBI OOMEHA BEIIECTB!
aBTOTpO(HBIN U TeTepoTpodHbIi. [TokaspBaTh
POJIb KMCIIOPOJa B 0OMEHHBIX Ipolieccax.
CxeMaTnuecku n300pakaTb CTPOCHHE
(dbepmenTa.

OTin4ath (epMEHTHI OT HEOPIraHUYECKUX
KATAIIM3aTODOR Y OIDEICISTE UX DOIE
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JIaGopaTopnasi paGora

«3ydyeHne KaTaIuTUYECKOM aKTUBHOCTH
dbepmMeHTOB (Ha MpUMepe aMUJIa3bl WIH
KaTamasbl ).

JlabopaTopnasi padora

«3yueHne pepMEeHTaTUBHOTO PACIIETIIICHUS
[EPOKCH]IAa BOJIOPO/A B PACTUTEIbHBIX U
PKUBOTHBIX KJIETKaX»

B [IPOMBIIIIJIEHHOCTH, B ME/IULIMHE, B
[1OBCE/IHEBHOM JKU3HU yenoBeka. CTaBUTh
HKCIIEPUMEHT 110 BBISBIIEHUIO KaTAIUTUYECKON
AQKTUBHOCTH MEPOKCUIA3HI, AMUIIA3bl, OOBSICHITH
[10JIy4E€HHBIE PE3YJIbTAThI

6.2

ABTOTpO(HBIN TUIT 0OMEeHa
BemecTs. @oTocuHTE3

[lepBUYHBIN CHHTE3 OPTAHUYECKHUX BEIIECTB B
KieTke. DoToCUHTE3. AHOKCUCEHHbIU U
OKCU2eHHbIL homocunmes y bakmepuil.
Cseemocobuparowjue nuemenmsol U nueMeHmbl
peakyuorno2o yenmpa. Polib XJI0poIiacToB B
nporecce porocunuTeza. CBETOBAs U TEMHOBAS
hazer. Domoovixanue, C3-, C4- u CAM-munsi
gdomocunmesa. IIpoyKTHUBHOCTH (POTOCHHTE3A.
Bimstaue pa3nudHbIX PakToOpoB HA CKOPOCTh
dboTocuHTe3a. 3HAaUeHHE (POTOCHHTE3A.
JlemoHcTpaunu

[loptpetsl: JIx. [Tpuctim, K. A. Tumupsizes.

PackpbIBaTh COEPKAHNE TEPMUHOB U ITOHSATUM:
dboTocunTe3, (ha3wl hoTOCHHTE3A (CBETOBAS,
TeMHOBas), potonms, hochopumupoBaHue, ITAKIT
Kanesuna, HAJI®+ (mepeHocuuk Bo10poa).
XapakTepru30BaTh MIACTHYECKUN OOMEH Kak
HTan 00IIero 0OMeHa BEIIECTB; COOBITHS
(dboTocuHTE3a (PEaKIIMK CBETOBOM M TEMHOBOM
¢daz); posib XJIOPOTUTACTOB B MPOIIECCE
dboTocHHTE3A.

BEISBISITS NPUYMHHO-CIIEICTBEHHBIE CBS3H
MEX/1y TMOTJIOIIEHUEM COJTHEUHOM SHEPruu
XJIOPOPHUILIOM U CHHTE30M MOJIeKy1 ATO.
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MPOTEKaHMs PEaKLUi CBETOBOW M TEMHOBOM (a3
(doTocuHTE3A.

'YcTaHaBIMBaTh B3aUMOCBSI3b MEXKY
(OTOCUHTE30M U JIbIXaHUEM; CBETOBOM U
TEMHOBOH peakuusaMu GportocuHTe3a. OneHNBaTh
3HaueHue OTOCUHTE3A JUISl )KU3HU Ha 3eMIie

6.3 |ABTOoTpOo(HBII THIT OOMEHA XemocunTes. PazHooOpasne opraHu3mMoB-
BEIIECTB. XEMOCUHTE3 XEMOCHUHTETUKOB: HUTPUPHUIIUPYIOIITHE PackpbIBaTh COJAEPIKAHUE TEPMUHOB M TIOHSATHI:

OaxTepuu, kKene300aKTepun, cepoOaKTEpuH, XEMOCHHTES3.
BOJIOPOJIHBIE GakTepHy. 3HaueHHe XeMocHHTe3a. [(OOBICHHTH CYIIHOCTh XeMOCHHTE3a, PACKPBIBATH
JleMOHCTpALUH ero 3HaueHue B onocdepe. [IpuBoanTs MpUMEPHI
[Moprpersr: C. H. Bunorpanckuii, I'. A. XEMOCHHTE3UPYIOIIMX OaKTepuid
3aBap3uH. (HUTpUGHUIUPYIOIIHE OAKTePHH,
Ta6uuns! 1 cxeMbl: «DOTOCHHTESY, hKele300aKkTepun, cepoOaKTepuu, BOJOPOIHbIE
«XeMOCHUHTER OaKTEpHH) M XapaKTEPU30BaTh UX
JlaGopaTopHasi padora DKA3HEEATEIbHOCTD.
«CpaBHeHHE Npo1eccOB (POTOCUHTESA U CocTaBisiTh ypaBHEHHS PEAKIIUN XEMOCHHTE3A.
XEMOCHHTE3a» CpaBHUBATh XEMOCUHTE3 ¢ (DOTOCUHTE30M

6.4 Dueprermueckuii OOMEH - AHa’poOHBIC OpraHu3Mbl. Buibl OposkeHust. PackpbIBaTh cO/lepKaHNE TEPMUHOB U TIOHATHINA:

AN CCUMHWIIALUA

[1poIyKThI OPOKCHHS M UX UCIIOJIb30BAHHE
YEITOBEKOM.

AHA’POOHBIC MUKPOOPraHU3MbI KaK 0OBEKTHI
OHMOTEXHOJIOTHH U

HTaITbl SHEPTETUIECKOTO OOMEHa -
[10ITOTOBUTEJIbHBIN, OCCKUCIOPOTHBIN
(aHA’POOHBIN), KUCIIOPOIHBIN (a9POOHBIH);
[IIUKOJIN3,
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BO30ynuTenu 0oie3HeH.

AspoOHbBIEC OpraHu3Mbl. DTaIbl
SHEPreTUIECKOTO OOMEHA.
IloaroroBurenbHbIi dTamn. I mmkonus -
0ECKHUCIOPOHOE PACLIEIUIEHUE TTTFOKO3bI.
buonorudeckoe okuciieHNnE, WU KIETOYHOE
JbIxaHue. Pojib MUTOXOHIpUH B Mpoleccax
OMOJIOTUYECKOTO OKUCIICHHUS.

[uknuueckue peakiuu.

OxkucnurensHoe GhochoprmpoBaHue.
OHepeus memopannozo epaduenma
npomonos. Cunmes AT®: paboma
npomouuou ATD-cunma3soi.
[IpenmymiecTBa a3poOHOTO MyTH 0OMEHa
BEIIIECTB Mepe]] aHa3POOHBIM.

D hEeKTUBHOCTH YHEPrETUIECKOTO 0OMEHa.
JdemoHcTpaunu

[Toptpetsl: B. A. Durensrapar, I1. Mutyesn.
Tabuuipl U cXeMbl: « JHEPTEeTUICCKUI
oOMeHn».

JlaGopaTtopuas padora «CpaBHeHUE
MPOLIECCOB OPOKEHUS U TBIXAHHS
OposkeHue, OMOIOrHYeCKOe OKHCICHUE
(mprxanue), nuki Kpebca, okuciurenbHoe
dbocdopunupoBanue, IPOTOHHBIN IPaIUEHT,
nporoHHass AT®-cuHTasa.

[TepeuncisiTh 0COOEHHOCTH YHEPTETHIECKOTO
oOMeHa B kieTke. OMUChIBaTh ITAIBI
SHEPreTHYecKoro ooMeHa
(TOArOTOBUTENBHBIN, OECKUCIOPOIHBIH,
KHUCJIOPOJIHBIN) U CPaBHUBATH UX MEXKY

co00M. XapakTepu3oBaTh peaKkuu
TJINKOJIN3a, OPOXKEHUS, KIICTOYHOTO JIBIXaHUS.
YcTaHaBIMBaTh B3aUMOCBSI3b MEXKTY
TJINKOJIM30M, KIIETOUHBIM JIBIXaHUEM U
cunte3oM MoJiekysn AT®. CoctaBidarh
YpaBHEHHUS OCHOBHBIX JTaIlOB
DHEPTEeTUYECKOTO 0OMEHa B KIIETKE.
PaccunThIBaTh SHEPTETUUECKYIO

3¢ (HEKTUBHOCTD TIIMKOJIN3A U
OMOJIOTUYECKOTO OKUCIICHUS.

Ha3pIBaTh MCXO/IHBIC BEIIECTBA, KOHCYHBIC
MIPOYKTHI ¥ YCIIOBHS TPOTEKAHUS PEAKITHI
SHEpPreTHUecKOro oOMeHa.

CpaBHUBATh SHEPrETUYECKYIO
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H((HEKTUBHOCTD OECKUCITOPOTHOTO 1
KHUCJIOPOJHOI'O 3TAllOB KOHCYHLIC IIPOAYKTEI 1
YCJIOBUS ITPOTCKAHUA peaKuHﬁ OHEPICTUUYCCKOT'O
0OMEHa PHEPTreTUIECKOTO OOMeHa

Toro yacos 1o teme

9

7

Tema «HacieacTBeHHasi HH

dopmanusi U peasn3anus e€ B KIEeTKe»

7.1

Peakuyin MaTpuyHOTO
CHHTE3a

2

Peakunu MmarpuuHoro cuHTesa. [IpuHumn
KOMIUIEMEHTAPHOCTH B PEAKIIHMSIX MAaTPUIHOTO
cuHTe3a. Peann3anus HacjleICTBEHHOU
nHpopmanuu. ['eneTudeckuii KoJ, ero
CBOWCTBA. TpaHCKpHUIILUSA - MATPUYHBINA CUHTE3
PHK. ITpyHUMIIBI TPAHCKPUIILINHA:
KOMILIEMEHTAPHOCTh, AHTUIIAPAJUIEIIBHOCTD,
ACUMMETpUYHOCTb. Co3pesarnue Mampuunbix
\PHK 6 sykapuomuueckot Kiemxe.
\Hexooupyrowue PHK.

JlemoHcTpauuu

[Toptpet: H. K. Kosnb1oB.

Tabauiel u cxeMmbl: «bruocunTe3 6emKay,

«]'eHeTHUEeCKUN KO

PackpbIBaTh CoiepKaHUE TEPMUHOB U MOHSITHI:
r'eH, TCHETUYECKHUH KOJI, KOJOH (TPHUILIET), CTOTI-
KOJIOHBI, MAaTPULA, MATPUYHBIN CUHTES,
tpanckpunuus, PHK-nonumepasa, mpomotop,
CILIAaICUHT, HHTPOH, 3K30H. XapaKTepHU30BaTh
[peaKkM¥ MaTPUYHOTO CUHTE3a, CBOMCTBA
FeHETUYECKOTO KoJa. OnuUChIBaTh 3TAIbI
TPAHCKPUIILIUK U TPAHCIISILIMU; YCTaHABIIUBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINI B KIIETKE;
CXEMaTHYEeCKU M300pakaTb MaTPUUHBIE PEAKIIUU
TPAHCKPUIILIMK U TPAHCISALUY.

Permath OnosiornyecKue 3a7auu Ha OTNpe/ielieHHe
rocienoBareabHOCTH HykieoTua0B JTHK n
MPHK, npumenss 3HaHus 0 peakusax
MaTPUYHOTO CUHTE3a, TeHETHUYECKOM KOJIE,

[MPUHIHIIC KOMIIJICMCHTAPHOCTHU
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7.2 |Cunre3s Oenka Tpancisius u e€ 3Tanbl. Ydactue

TpancnopTHbix PHK B OnocunTese Genka.

YcnoBus OnocunTesa 6enka. Komuposanue

AMUHOKHUCIIOT. Postb pubocom B OMOCHHTE3E

Oenka.

JleMmoHcTpauuu 5

Tabuuisl U cxeMbl: «bruocuHTe3 OENKay, PackpbIBaTh COZIEpKaHUE TEPMUHOB H IOHSATHI:

«eHETHUYECKHIT KO TpaHcisnus, antukooH, TPHK, amunoarnm-
TPHK-cunTeTasa (konasa), monupubocoma
(monmucoma). XapakTepu3oBaTh CBONCTBA
TEHETHYECKOTO KO/Ia.
OnUCHIBaTh dTAbl TPAHCIISAIUN U CXEMATHIECKH
M300paXkaTh MATPUYHBIC PEAKIIUN TPAHCIISIIHH.
Pemarh OMoJIOTHYECKUE 3a7a9d Ha OIPEICIICHHE
anTukonoHoB TPHK, mocnemoBarensHOCTH
AMUHOKHUCIJIOT B MOJIEKYJle Oenka, MpUMEeHss
3HAHUS O PEaKLUIX MATPUYHOTO CUHTE3a,
reHETUYECKOM KOJIe, TPUHITUIIE
KOMIIJIEMEHTapHOCTH

7.3 |MexaHu3Mbl IKCIIPECCUN Cospemennvie npedcmasieHus 0 CmpoeHuu PackppiBaTh co/iep)kaHNE TEPMHUHOB U ITOHSATHI:

I'CHOB

ecenos. OpraHu3anys rTeHoMa y IPOKapuoT U
DYKapuoT. Perynsmus akTHBHOCTH T'€HOB Y
npokapuoT. I unoresa onepona (®. XKako0, XK.
MaHo).

\MonexynsipHble MeXaHu3Mbl IKCHPECCUll 2eH08 y
Bykapuom. Ponb xpomamuna 6 pecynsiyuu
pabomul cernog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. Kietounslii romeocras.

OTIEpaTOp, ONEPOH, CTPYKTYPHbIE TE€HBI,
[IPOMOTOP, PEMPEccop.

OnuceIBaTh CTPYKTYpPY '€éHOMA MPOKAPUOT;
XapaKTepU30BaTh pabOTy UHIYHHUOEIBHOTO U
penpeccudenbHOTO ONepoHa.

BbIIETSATh CTPYKTYPHYIO M PETYISATOPHBIE YaCTH
reHa 9ykapuoT. CpaBHUBATh NIPOLIECCHI
DKCIIPECCUN
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JleMoHcTpauuu
Tabuuikl U cxeMbl: «buocuHTe3 OCIKay,

«['eHeTHUECKUU KO

ICHOB Y MPOKAPUOT U 3yKapHOT.
XapaxTtepusoBarh runoresy onepona (®. Xakoo,
K. Mamno).

OnuchIBaTh MEXaHU3M MO AACPIKAHUA
KJIETOYHOTO FTOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
NudopmanrionHas OuoJIorus

Bupychl - HekJIeTouHbIe (OPMBI )KU3HU U
oOnuraTHbIe apa3uTel. CTPOSHHUE TMPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBHPYCOB,
OaxkTepruodaros.

VKusnennouil yuxn /JJHK-codepoicawux supycos,
\PHK-cooepocawux eupycos, baxmepuogazos.
Obpamuas mpauckpunyus, pesepmasad,
unmezpasa.

BupycHblie 3a0051€BaHuUs YeI0BEKA, )KUBOTHBIX,
pactenuii. CITNJI, COVID-19, connanpHbie 1
MEIUITUHCKHIE TTPOOIIEMBI.

\buoungopmamuxa.: uHmezpayusi U AHAIU3
bonvuux maccusos («bigdata») cmpyxmyprovix
Ouonocuueckux oannvix. Hanomexunonocuu 6
ouonocuu u meduyune. llpoepammupyemvle
pyukyuu 6enxos. Cnocobwvr docmasku
lnexapcme.

JleMmoHCTpamun

IToptpet: /1. 1. IBaHOBCKU.

PackpbIBaTh COAEPKAHNE TEPMUHOB U ITOHSATUM:
BHUPYC, BUPHOH, CEpALIEBUHA, KallCKUJl, 0OpaTHas
TPaHCKPHUIILIUS, PETPOBUPYCHI, OakTeprodar,
BUpYC UMMYyHOAepuiuTa yenoseka (BUY),
[PUPOIHO-0YaroBble NH(EKIIHH.
XapakTepu30BaTh BUPYChI, pETPOBUPYCHI U
OakTeprodaru Kak BHyTPUKIECTOYHBIX MTApa3uTOB
[IPOKAPUOT U DYKapHOT.

l31araTh rUNIOTE3bI YBOJIOLMOHHOTO
[IPOMCXOXKACHUS BUPYCOB.

OnucbIBaTh MEXaHU3M B3aUMO/JICHCTBUS BUpYyCa
U KJIETKU, MH(EKLIMOHHBIM BUPYCHBIH MpolLiecc.
XapaKTepu30BaTh MEXaHU3Mbl BEPTUKAIBHON U
rOpU30HTAJILHON TIepeiaul BUPYCOB;
3a00JIeBaHMs )KMBOTHBIX U PACTEHUH,
BbI3bIBAEMBIE BUPYCAMHU.

HaspiBaTh BUpyCHbIE 3a00J1€BaHMs,

BCTPCHAIOMIUECA Y YCJIOBCKA: I'PUIIII,
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Tabmumsl U cxeMbl: «I €eHeTHYECKHIH KOI»,

«Bupyce», «bakrepuodarny. [IpakTnyeckas
padora «Co3aaHue MOJIEIH BUPYCa»

KJenieBoi sHNedanurt, renatut, COVID-19,
CITN .

CobmroaTh npaBuja MOBEJACHUS B OKpYXKaroIlen
MPUPOIHON cpenie, Mep MPOOUITAKTUKA
pactpoCcTpaHeHUsI BAPYCHBIX 3a00seBaHUM (B
ToM uncie BUY-undexun)

Toro yacos 1o Teme

9

8 [Tema «)Ku3HeHHBII MUK KJICTKI»

8.1 DKusHeHHBIN UK KIETKH 1 KieTouHsblil UKL, €ro NepUOoabl U peryisuus. |PackpbiBaTh COJIEpKAHUE TEPMUHOB U MOHITHI:
HNutepdaza n muto3. OcCOOEHHOCTH TIPOIIECCOB, [KIETOYHBIN UK, nHTep(daza. [lepeuncnsats
npoTekaromux B uatepdase. [loarororka MepPHO/Ibl YKU3HEHHOTO ITUKJIA KIETKH 1
KJICTKH K JesieHnio. [IpecuaTeTnaecKuit XapaKTEPU30BaTh MPOTEKAIOIINE B HUX
(MOCTMUTOTUYECKH ), CHAHTETUUECKHH U MTPOIIECCHI
MOCTCUHTETUYCCKUN (TPEMUTOTUUECKHI )
Mepuo bl UHTEPQa3bI.
JlemoHcTpauuu

8.2 Marpuunsiii cunte3 JTHK. 2

X pOMOCOMBI

Martpuunsiii cunte3 JIHK - pernmukanust.
[Tpuniumne! perukaruu JJHK:
KOMIIJIEMEHTAPHOCTh, MOJTYKOHCEPBATUBHBIN

CUHTC3, aHTHUIIApAJJICIIbHOCTD. Mexanusm

PackpbIBaTh CO/IEp)KaHNE TEPMUHOB U TIOHSITHIA:
peruTKanus (peayruTuKaIys),
KOMIUIEMEHTAPHOCTb, aHTUIIAPAJICIIbHOCTb,

JIHK-nmonumepasa, Tenomepa,
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peruukanuu JJHK. Xpomocomel. Ctpoenue
xpoMocoM. Tenomepsl u Tenomepasa.

X pPOMOCOMHBIIT HA0OP KIETKH - KAPUOTHIIL.
JIMTUIONAHBIN U raruIONIHbIN Ha0OpBI
XpPOMOCOM. ' OMOJIOTMYHBIE XPOMOCOMBI.
[Ion0BBIE XPOMOCOMBL.

JleMmoHcTpauuu

Ta0muie! ¥ cxeMbl: «KU3HEHHBIH [UKII

KIeTKI», «CTpoeHre XpoMocomy, «Permukarms
JTHK».

O0opynoBaHue: CBETOBO MUKPOCKOIT;
MUKpoTpenaparsl: «MUTO3 B KJIETKaxX KOpEIIKa
TTyKay.

JlaGopaTopHasi padora

«3ydyeHre XpoOMOCOM Ha TOTOBBIX
MUKpOITpenaparax»

PEIUIMKAlMOHHAs BUIIKA, XPOMOCOMA,
XpPOMOCOMHBIN HabOp, HYKJIIEOCOMBI,
CECTPUHCKHE XPOMATH/IBI, LICHTPOMEDA,
KapUOTHII, TAIJIOUTHBINA U IUTIJIOUTHBIA HAOOP
XpPOMOCOM, TOMOJIOTMYHBIE XPOMOCOMBI,
[10JIOBBIE XPOMOCOMBI. XapaKTepU30BaTh
CTPOECHHUE XPOMOCOM, KAPUOTHUIIOB OPTAHU3MOB.
[lepeunciars npuHIMns! perumkanuu JIHK n
TaBaTh UM COJIEPIKATEIBbHYIO XapaKTEPUCTHKY.
OnuceiBaTh MexaHu3M perunkanuu JJHK.

CxeMaTuuecKk u300paXkaTh CTPOCHHE
MeTadazHON XPOMOCOMBI.

PaznmiuaTh XpOMOCOMBI HA MHKPOTIpETiapaTax u
MUKpOdoTorpadusx

8.3

Z[GJ'IGHI/IG KJICTKH - MUTO3

Jlenenue kiaeTku - MuTo3. CTaguyu MUTO3a U
MPOUCXOISIIHNE B HUX MPOIIECChl. THIIBI MUTO3A.
KapuokuHnes u nutokune3. buosornaeckoe
3HAYEeHHE MUTO34.

JleMmoHCTpamun

Tabaunbl U cxeMbl: «KHU3HEHHBIA ITUKIT

KIICTKH)), «CTpOGHI/Ie XpOMOCOM», «Pennukanus

JITHK», «Mut03».

PackpbIBaTh CO/Iep)KaHNE TEPMUHOB U TIOHSITHIA:
MUTO3, TIpodaza, Meradasa, anadasa, Teaodasa,
KapHOKWHE3, IIMTOKMHE3, BEPETEHO JICIICHUS,
MeTadasHas TIacTHHKA, 00po3/a eICHHS.
[lepeuncisiTh MOCIEIOBATEIBHOCTD CTAIUI
MUTO3a U OIKCHIBATh IPOUCXOIAIINE HA HUX

I[IPOLCCCHI.
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O06opyaoBaHue: CBETOBOM MUKPOCKOIT;
MUKponpenapatsl: «MHUTO3 B KJIETKax KOpeIIka
TyKa».

JlabopaTopnasi padora

«Habmogenrne MuTO3a B KIIETKaX KOHYHKA
KOpEIlIKa JyKa (Ha TOTOBBIX MUKpOIMpEnaparax)»

CpaBHHMBaATh 0OCOOEHHOCTH MPOTEKAHHS MUTO3a B
[PACTUTENBHBIX U )KUBOTHBIX KIIETKAX.
OOBSICHATH OMOJIOTHYECKUI CMBIC MUTO34.
Paznuuarh cTaguy MUTO3a Ha MUKpOIIpenaparax
1 MUKpoQoTOorpadpusix

8.4 |Perymsiius )KU3HESHHOTO 1 Perymsimus MUTOTHISCKOTO IUKJIA KIICTKH. PackpbiBaTh coficpKaHNE TEPMUHOB U TIOHSTHI:

[UKJIa KIETOK [IporpamMmmupyemas KjieTouHasi TuOenb - anonTo3, nmposudepanus, tuddepeHIrpoBKa.
aToITo3. XapakTepru30BaTh PETYISAIAI0 METOTHIECKOTO
Knetounoe sapo, XpOMOCOMBI, [UKJIa KIETKH. OOBSICHATH OMOJIOTUUECKHI
(hyHKITMOHAIIbHAS TCHOMUKA. CMBICIT 3aITPOTPAMMHUPOBAHHON KICTOYHOMN
\Mexanuszmol nponughepayuu, ru0enn - aronTo3a.
oughepenyuposxu, cmapenus u eubenu Kiemox.|Y CTaHaBIMBaTh B3aUMOCBSI3b MEXKTY
«L{ugposas knemka» - buounghopmamuueckue [FOMEOCTa30M KJIETOK M UX THOEIBIO
MoOdenu hyHKYuoHupoeanus Kiemxku.
JlemoHcTpaunu
Ta0uuie!l 1 cxeMbl: «KW3HEHHBI [UKII
KIETKNY, «CTpoeHue XxpoMmocom», «Perukanus
JIHK». «Mwuto3»

llToro yacoB 1o Teme 6

9

Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»

9.1

OpraHnaM KaK €IJMHOC LI CJI0€

1

buomoruueckoe pa3Hoo6pa3He OpraHnu3smMosB.
O,I[HOKJ'ICTO‘IHBIC, KOJIOHHAJBHBIC,

MHOTOKTETOYHRIE

PaCKpBIBaTB COACPIKAHUC TCPMHUHOB U MOHSTHH:
OpraHni3M, oprad, OpraHciuibl, CHUCTEMa OPraHoOB,

arnmanaT.
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OpraHu3MBblI.
OCcOOEHHOCTH CTPOCHHS U )KU3HEJACATEIIBHOCTH
0JHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxen,
0JTHOKJICTOYHBIE TPUOBI, OJHOKJICTOYHBIC
BOJIOPOCIIH, IpyTrue NpoTUucThl. KononnaabHbie
opranu3msl. BzauMocBs3b yacteit
MHOTOKJIETOYHOTO Opranu3mMa. TkaHu, opransl U
cucTeMbl opraHoB. Opranusm Kak eIMHOE
nenoe. ['omeocras.

JleMmoHcTpauuu

Tabmunel U cxeMbl: «OIHOKIETOYHEIE
BOJIOPOCITHY, « MHOTOKJIETOUHBIE BOJIOPOCIIN,
«bakTepuny, «IIpocreitmumer, «Opranbl
[IBETKOBBIX pacTeHHi1», «CHUCTEMBI OPTaHOB
MO3BOHOYHBIX KUBOTHBIX», «BHYyTpeHHee
CTpOEHUE HAaCEKOMBbIX». O00pyn0BaHMe:
CBETOBOM MUKPOCKOII; MUKpPOTIpEenaparhbl
0JIHOKJICTOYHBIX OPTaHU3MOB; )KUBbIE
PK3EMILIPhl KOMHATHBIX pacTeHUIl; repOapuu

(byHKIIMOHATBHAS CUCTEMA, TOMEOCTA3.
[lepeuncnarb CTpyKTYpHO(YHKIIMOHATIbHBIE
JaCTH OJHOKJICTOYHBIX, KOJIOHHUAJIbHBIX,
MHOTI'OKJICTOYHBIX 1 MHOI'OTKaHEBbIX
OpraHU3MOB.

XapakTepru30BaTh OCOOEHHOCTH CTPOEHUS U
KU3HEACATCIIBHOCTHU OJJHOKIICTOYHBIX
OpPraHru3MOB, KOJIOHUAJIbHBIX, MHOTOKJICTOYHBIX
1 MHOT'OTKAaHCBBIX OPraHU3MOB. CpaBHI/IBaTI)
MeX 1y cO00 0THOKIIETOUYHbIE, KOJIOHHAIbHBIE,
MHOT'OKJICTOYHBIC 1 MHOT'OTKAaHCBbLIC OPraHU3MBbI
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9.2

TxaHu pacTeHui

Tkanu pacTeHUd. TUIBI paCTUTEIBHBIX TKAHEH:
00Opa3oBaTelibHasA, IOKPOBHAS, IPOBOIALIA,
OCHOBHas, MexaHnueckas. OcoOeHHOCTH
CTpOeHUS, PYHKIIUN U PACIIOJIOKCHUS TKAHEH B
OpraHax pacTeHHM.

JleMmoHcTpauuu

TaGauITel U CXEMBI:

«Tkanu pactenuii», «OpraHbl IBETKOBBIX
pactenuii», «Kopuessie cucrembr», «CTpoeHue
cTe0ms», «CTpoeHue JIMCTOBON TUTACTUHKI.
O0opynoBaHue: )KUBBIE FK3EMILISIPBI
KOMHATHBIX PaCT€HUI; CBETOBOW MHUKPOCKOTI;
MUKpOITpEnaparsl TKAHEH.

JlaGopaTopHas padora

«3yueHne TkaHel pacTeHUID»

PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUI:
TKaHb, SITUICPMHUC, MPOOKa, KOpKa, Ty0,
NpeBeCHHa, IPEBECUHHBIC BOJIOKHA, JIyOsHBIC
BOJIOKHA, COCY/Ibl, KAMEHHUCTBIE KJIIETKH.
XapakTepru30BaTh TUIIBI PACTUTEIbHBIX TKAHEH:
00pa3oBaTesibHasA, TOKPOBHAs, POBOIALIA,
OCHOBHAs1, MEXaHMYECKasl; IEPEUNUCIIATH
0COOCHHOCTHU MX CTPOEHUS U BBIIOJIHSAEMBbIE

GbyHKIIUN

9.3

TxaH! )KUBOTHBIX U
UeJI0BEKa

‘TkaH! >KUBOTHBIX M YEJIOBEKA. THUIThI JKUBOTHBIX
TKaHEH: dSIUTEINaIbHAsA, COCAUHUTEIbHAS,
MBbIIIeYHasl, HepBHast. OCOOEHHOCTH CTPOCHHUS,
(hYHKIIMIA 1 pacIiooKeHUs TKaHEeH B opraHax
PKHBOTHBIX M YEJIOBEKA.

JleMmoHCTpamun

Tabaunel U cxeMbl: « TKaHU )KMBOTHBIXY,

«Ckener YCJIIOBCKaA», «HI/IH_IGBapI/ITeJ'IbHaH
CHUCTCMa»,

PackpbIBaTh CoiepKaHUE TEPMUHOB U MOHSITHI:
PIIUTENINM, CEKPET, MBILIIEYHBIE BOJIOKHA, HEUPOH,
HEUpOrIus.

XapakTepu30BaTh TKAHU KUBOTHBIX U Y€JIOBEKa:
DIUTENUANbHASL, COeIMHUTENIbHAS, MBILIICYHAs,
HEpBHAs; IEPEUHUCIISTE 0COOCHHOCTH MX
CTpOEHUS 1 BBITIOJIHsAEMbIE (DYHKIIUU
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«KpoBeHocHas cucremay, «/lpixarenbHas
cucremay, «HepBHas cucremay, «Koxay,
«MBEBIIeYHass CHCTEMa.

O0GopyaoBaHue: CBETOBOM MUKPOCKOIT;
MUKpOIIpEnaparsl TKAHEH.
JlabopaTopnasi padora

«3ydyeHne TKaHEN KUBOTHBIX»

94

Opranbl. CucTeMbl OPraHOB

OpFaHI)I. BereratuBHabIe 1 IrCHCPATHBHBIC
opranbl pacreHuil. Opraabl ¥ CUCTEMbI OpPraHOB
P’KNBOTHBIX U YECJIOBCKA. q)}IHKHI/II/I OpraHoB U
CHCTEM OPI'aHOB.

JleMmoHcTpauuu

Tabauiel U cxeMbl: «Opranbl IBETKOBBIX

pactenuit», «KopHeBble cucteMbl», «CTpoeHne
cTe0Ist», «CTpOCHHE IMCTOBOM TUTACTUHKNY,
«Ckenet yenoBekay, «llunmeBapurensHas
cucrema», «KpoBeHocHas cuctemay,
«/IpixaTenbHas cuctemay, «BoliaenurenbHas
cuctema», «HepBHast cucremay, « QHIOKpUHHAS
cuctema». O0opya0BaHHe: KUBBIC SK3EMILIAPHI
KOMHATHBIX PACTeHMIT; repOapuu pacTeHun

Pa3HbIX OTACIOB, CKCJICThI

PackpbIBaTh COIEPKAHNE TEPMHUHOB U ITOHSATUI:
OpraH, KOpeHb, OOET, IBETOK, IJIOJ, CEMSI,
MOJIOBBIE YKEIIE3bl, TOJIOBHIE TPOTOKH,
KONYJIASTUBHBIC OPTaHbI, CHCTEMBI OPTaHOB.
XapaKkTepu30BaTh BEr€TaTHBHBIC U
TeHEepPATUBHBIC OPTaHbl PACTEHHIA, COMATHUECKHE
U PETYISTOPHBIE OPraHbl )KUBOTHBIX;
MEPEYUCIIATh OCOOEHHOCTH UX CTPOEHUS U
BBITIOJIHSIEMbIEe (DYHKITMH. Y CTaHABINBATh
B3alMOCBSI3U MEXKy CTPOEHHUEM OPTaHOB U UX
byukuusiMu. Pa3znuuaTte BUAbl TKaHEH, OpraHbl U
CUCTEMbI OPraHOB, B TOM YHCJI€ YeJIOBeKa, Ha
MUKpOIpenaparax, BIaXHbIX [IpernapaTax,
repOapusx u MUKpodoTorpadusix, Tadauax,

MOJCIIAX U MYJISIKax
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I1O3BOHOYHBIX; KOJIJICKIITUN 6CCHO3BOHO‘-IHBIX
PKMBOTHBIX; BJIQXKHBIC ITPCIIapaThbl )KUBOTHBIX,
CKEJICT YeIOBEKa.

JlabopaTopnasi padora

«3yueHre OPraHOB IIBETKOBOTO PACTCHHS

9.5

Onopa Tena opraHu3MoB

Onopa Tena opranu3moB. Kapkac pacteHuil.
CkeneTsl OJHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
PKUBOTHBIX.

HapyxHbliii 1 BHyTpeHHMH ckeneT. CTpoeHue u
T COeTMHEHNS KOCTEH.

JleMmoHcTpauuu

Tabmumie! u cxembl: «CTpoeHue cTedIIs,

«CTpoeHue JIMCTOBOM MIIAaCTUHKNY, «CKeeT
YEIIOBEKAY.

O0opynoBaHue: CKEJIEThl TO3BOHOYHBIX;
BJIQ)KHBIE TPENapaThl )KUBOTHBIX; CKEJIET
YeJI0BEKa; PAKOBUHBI MOJITIOCKOB; KOJUIEKLIUN
HACEKOMBIX, UTJIOKOKHX

PackpbIBaTh COAEPKAHNE TEPMUHOB U ITOHSATHUM:
OTIOPHBIE CUCTEMBI, 000JIOUKH KIIETKH,
(buOpMILIBI, KapKac, HapyKHbIN CKeJeT
(XUTUHOBBIN IOKPOB), TUAPOCTATUYECKHI
CKeJIeT, BHYTPEHHUH CKeJeT, KOCTH (IJIMHHBIE,
KOPOTKHE, TUIOCKUE), COETMHEHUST KOCTEH,
HEIOIBUYKHBIE (IIBBI), MTOTYIOIBUKHBIE,
[10/IBIKHBIE (CYCTaBBbl), OTJIENbI CKEIeTa
[M03BOHOYHBIX JKUBOTHBIX: YEPEIl, OCEBOU CKEIIET
(TTO3BOHOYHUK, TPYyHAs KIIETKa, X0p/a), mosica
KOHEYHOCTEH, CBOOOIHbIE KOHEUHOCTH.
OnuchIBaTh HAPYKHBIA U BHYTPEHHUHN CKEJIEThI
PKUBOTHBIX, CTPOCHHUE U TUIIBI COCIUHEHUS
KOCTEH.
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CpaBHMBATh CTPOCHHE OTIOPHBIX CUCTEM
PACTEHUI U KUBOTHBIX

9.6 |IBmXeHHe OpraHu3MOB JIBI>KEeHUE OpraHu3MoB. [[BrkeHue PacKkpbIBaTh COAEPKAHUE TEPMUHOB M TIOHSATHIA:
OJIHOKJICTOYHBIX OPTraHU3MOB: aMEGOI/IIIHOC, JBMJKCHHE, NIBUTaTCIbHBIC OPraHEIlIbI,
PKIT'YTUKOBOE, pECHUYHOE. [IBI)KEeHUE NBUKEHUE MTpocTermnx (amMéOouniHoe,
MHOTOKJICTOYHBIX paCTeHHfI: TPOIIU3MBI U PKI'YTHUKOBOE, peCHI/I‘lHOG), JBUKCHUC paCTeHI/Iﬁ
HACTHH. (TpONU3MBI, HACTUH ), MBIIIEYHBIE CUCTEMBI
I[BI/I)KGHI/IC MHOT'OKJICTOYHBIX )KUBOTHBIX U (COKpaTI/ITeJ'II)HI)IG BOJIOKOHIIA, KOXKHO-
YCJIOBCKA: MbIIICYHAsA CUCTEMA. Pe(bneKc. MyCKyJII;HI:IfI MEIIOK, CKEJICTHas MyCKynaTypa),
CKelneTHbIE MBIIIIBI U UX paboTa. CKeJIeTHAs MbIIIIA (MBIILIEYHOE BOJIOKHO,
JleMoHcTpauun MUO(pHOpUILIa), BBICIINE JBUTaTEIbHbIE LIEHTPHI,
Tabaune! v cxeMbl: «OTHOKIETOUHBIE paboTa MBI (JBUraTeIbHASA, COMATHUECKAS),
BOT0pociiny, «IIpocteimmuer, «CtpoeHue MBIILIEYHOE YTOMIIEHHE.
MBIIIIBD), «MBpIIIIeyHass cHCTEMAaY XapaKTepI/ISOBaTB BUJbI IBUKCHUS
OJTHOKJICTOYHBIX 1 MHOTOKJIETOYHBIX
OpraHU3MOB.
OnuchIBaTh CKEJIETHBIE MBILIIIBI U UX Pa0OTYy.
Y CTaHaBJIMBATH B3aMMOCBSI3b MEXKLy CTPOCHUEM
OIIOPHBIX CUCTEM U JIBXKEHUSIMU OPTaHU3MOB
9.7 |[Iuranue opraHu3MOB PackppIBaTh cofepKaHNe TEPMUHOB U TIOHATUI:

IIutanue OPraHnu3MoB. HOFJ'IOIHCHI/IC BOJFEI,
YTJICKUCIIOTO I'a3a U MUHECPAJIbHBIX BCIICCTB
PpaCTCHUSAMMU. IIuTanue )KUBOTHBIX.

IMUTAaHUC, ITUIICBAPCHUEC, ITUIICBAPUTCIIBHBIC
BAKYOJIN, KUIICYHAas MMOJIOCTh, MUIICBAPUTCIIbHAS

TpyOKa,
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BHYTpHUIIOJIOCTHOE ¥ BHYTPUKIIETOYHOE
nunieBapenue. Ilntanue no3BOHOYHBIX
PKUBOTHBIX. OTAEIbI MUIIEBAPUTEIHHOTO
TpakTa. [InimeBapuTenbHble Keae3bl.
[InmeBapuTenbHas CHCTEMA YEI0BEKA.
JleMmoHcTpauuu

Tabnuiel U cxembl: «KHIIIEYHOMOIOCTHRIEY,

«[InmeBapurenpHas cucreMan, «Cxema
MATAHNS PACTEHUIN».

O0opynoBaHue: )KUBBIE FK3EMILISIPBI
KOMHATHBIX pPaCTEHU; 000pyI0BaHHE IS
JCMOHCTpAallM IOYBEHHOT'O 1 BO3AYIIHOT'O
MUTAaHWs PACTEHUH, PACIIEIIEHUS Kpaxmala U
0eJIKOB 110 JeficTBHEM (DEPMEHTOB

MUIEBAPUTEIBHBIA TPAKT, MHUIIEBAPUTEIHHBIE
HKeJe3bl, TUILEBAPUTEIIbHBIE COKU.
XapaKkTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKIIETOUHOE
[UIIeBapEHUE.

Pasznuyarh Ha U300pakeHUsIX (cxemax,
Ta0uIax, MyJIsKax) OTAEIIbI
MUIIEBAPUTEIHHOTO TPAKTA U
[MUIIEBAPUTEIbHYIO CUCTEMY YEJIOBEKA.
'YcTaHaBIMBaTh B3aUMOCBSI3U MEX]Ly CTPOECHUEM
OpTraHOB MMHIICBAPCHHUS

9.8

/[pIxaHue OpraHu3MoB

J{prxanue opranu3moB. J{pIXaHue pacTeHUH.
Jlpixanue xuBOTHBIX. {uddy3ust ra3os uepes
MOBEPXHOCTh KIeTKU. KokHOE JIbIXaHue.
JlpixaTenpHas MOBEPXHOCTD. JKabepHoe u
nEroyHoe apxanue. J{pIxanue mo3BOHOYHbBIX
PKUBOTHBIX U YeJIOBEKa. DBOJIIOLIMOHHOE
YCIIO)KHEHHUE CTPOEHUS JIETKUX MO3BOHOYHBIX

PackpbIBaTh coiepKaHUE TEPMUHOB U MOHSITHI:
neixanue, Tuddy3us, KOXKHOE TbIXaHUe, OPraHbl
IBIXaHMSI, IbIXaTeNIbHbIE IBUXKEHUS,
NBIXaTeJIbHBIN LIEHTP, JIErOUHbIE 0ObEMBI,
PKN3HEHHAS] EMKOCTh JIETKUX.

XapakTepu30BaTh JbIXaHHE PACTCHMI; TbIXaHHE
PKUBOTHBIX U 4yenoBeka. OnuchBaTh
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MexaHu3M BEHTWISIUUU JETKUX Y NTUL U
MJICKOTIMTAIOIIMNX. Perynsuus apIxaHus.
JlpIxaTeTbHbIC 0OBEMBI.

JleMoHcTpanuu

Tabuuibl U cxembl: «JlpIxaTenbHast CUCTEMAY.

O6opyaoBanue: 060pyI0BaHUE TS
IEMOHCTPAIUU OTIBITOB IO U3MEPEHUIO
PKU3HEHHOM EMKOCTH JIETKMX, MEXaHn3Ma
NIBIXaTSIbHBIX JBIDKCHHUI

[103BOHOYHBIX JKHBOTHBIX.

Pasnnyarh Ha U300pakeHUsIX (cxemax,
TabInLax, MyJsiKax) AbIXaTeIbHYI0 CUCTEMY
4eI0BeKa.

OnuceIBaTh MEXaHU3M BEHTHIISILIUU JIETKUX Y
[TUL U MJICKONIMTAIOIINX. Y CTaHABINBATh
B3alMOCBSI3U MEX/y CTPOEHUEM OPTaHOB
NBIXaHUSI U UX QYHKLIHUSIMH B OpraHu3Me

9.9

TpancnopT BemecTs y
OpraHu3MOB

TpaHCHIOpPT BEIIECTB y OPraHU3MOB.
TpancnopTHble cucTemsbl pacTeHui. TpaHcropT
BEILIECTB Y )KMBOTHBIX. KpOBEHOCHAas cucrema u
e¢ opranbl. KpoBeHocHas cuctema
[I03BOHOYHBIX JKUBOTHBIX U yenoBeka. Cepaue,
KPOBEHOCHBIE COCYZBI U KpoBb. Kpyru
KpPOBOOOpAIeHUs. DBOJIOLOHHbIE
YCIIO’KHEHHsI CTPOEHUSI KDOBEHOCHOU CUCTEMBI
[I03BOHOYHBIX XKUBOTHBIX. PaboTa cepiua u eé
perymsanus.

JlemoHcTpaunu

TaOnuubl u cxembl: «Oprasbl IBETKOBBIX

paCTeHHﬁ)), «KOpHeBHC CHUCTCMBI», ((CTpOGHI/Ie

CTG6J’I$I)), «CTpOGHI/Ie JIMCTOBOM IIJIAaCTUHKHW»,

PackpbIBaTh COEp)KAHUE TEPMUHOB W ITOHSATUN:
TPAHCIIOPT BELIECTB, TPAHCTIIOPT Yy PACTEHUI,
KPOBEHOCHAsl CUCTEMA KUBOTHBIX, KPOBb,
r1a3mMa, OpMEHHbBIE JIEMEHTHI,
KpOBOOOpareHme, Kpyra KpoBooOparieHus,
cepaeuHbIi UK, TuMbooOpaiieHue, Tumda,
muMbaTHYeCKUE COCYIbl, TUM(PATUUECKUE Y3IIbI,
BHYTPEHHSISI Cpela OpraHu3Ma.
XapakTepru30BaTh TPAHCIIOPT BELIECTB Y
pacTeHuii 1 6€CII03BOHOYHBIX KUBOTHBIX.
OnuceIBaTh KPOBEHOCHYIO CHCTEMY >KUBOTHBIX U
yeoBeKa.
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«KpoBeHocHas cucremay, «KpoBeHOCHbIE
CHUCTEMBI IT03BOHOYHBIX KUBOTHBIX)

PazniuaTh Ha N300paXKEHUAX (CXeMaXx,
TabIuuax, MyJskax) KpOBEHOCHYIO U

MMM (paTHYECKYIO CUCTEMY YEIOBEKA.
'YcTanaBIMBaTh B3aMMOCBSI3H M@Ky CTPOCHUEM
OpraHoB KpOBOOOpameHus U UX QyHKIUSIMHU B
OpraHusme

9.10

Boienenue y opranu3smMoB

Brienenue y opranusmMoB. Beiienenue y
pacTeHnii. BolieneHue y ;KUBOTHBIX.
CoxkpaTuTenbHble BakyoJid. OpraHbl BbIAETICHUS.
DubTpanus, cekpenus 1 00paTHOe BCachIBaHUE
KaK MeXaHU3MbI pabOThl OPraHOB BBIJICJICHHUS.
CBs13b IIOJIOCTH T€JIa C KPOBEHOCHOW U
BbIIETTUTENILHOM cucTeMaMu.

Brienenne y m03BOHOYHBIX AKUBOTHBIX U
uenoBeka. [louku. CtpoeHue u
dbyakunonnpoBanue Heppona. O6pazoBaHue
MOUH Y YeJIOBEKA.

JlemoHcTpaunu

TaOnuubl u cxembl: «BblaenuTenbHas CUCTEMa

PackpbIBaTh COAEPKAHNE TEPMUHOB U ITOHSATHUM:
BbIICJICHUE, TYTTallMsl, TUCTOMNA,
COKpAaTUTEIbHbIE BaKyOJIU, U3BUTHIE KAHAJIBIIBI,
3BE3UAThIE KJIETKU, BBIIECIUTENbHbIE TPYOOUKH,
MaJIbITUTUEBBI COCY/Ibl, TOYKHU, MOUYETOYHUK,
MOYEBOM My3bIpb, HE(QPOH, MOYa.
XapakTepru30BaTh MPOLIECC BBIICICHUS Y
[PacCTeHUH 1 KUBOTHBIX.

Paznryath Ha M300pakeHUIX (CXemax,
TabnuIax, MyJIsDKax) BhIICTUTEIBHYIO CUCTEMY
YeIoBeKa.

OnuceiBaTh MEXaHU3M (QYHKIIMOHUPOBAHUS
He(dpoHa; mpolecc 00pa30BaHUsI MOYH.

Y cTaHaBIIMBATh B3aUMOCBSI3U MEXK]Ly CTPOCHUEM
ONrAaHOR REIIENEHUS U UX_(hVHKITUSMU R
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9.11

3amura y opraHusMoB

3amuTa y OpraHu3MOB. 3aluTa y
0J/IHOKJIETOYHBIX OpraHu3MoB. Criopsl OakTepHii
Y [IMCTHI MPOCTEHIINX. 3alIUTa Yy
MHOTOKJIETOYHBIX pacTteHui. Kyrukyia.
CpencTBa MacCMBHOM M XUMUYECKOM 3aIUTHI.
DOUTOHIMABI. 3alIUTa Y MHOTOKJIETOUHBIX
PKUBOTHBIX. [IOKpOBBI M X TTPOU3BOIHBIE.
3amuTa opranuzma ot OosieHel. IMmmyHHas
cucTeMa 4yesoBeka. KieTouHbli U TyMOpasIbHBIN
MMMYHHUTET. Bpoxn€HHBIN 1 TpHOOPETEHHBII
crenupuueckuii UMMyHHUTET. Teopust
KJIOHAJIbHOCEJIEKTUBHOTO uMMyHuTeTa (I1.
Opaux, @.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OpraHu3MoB. Poib
BPOKIEHHOTO UMMYHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00J1eBaHHIA.

JlemoHCcTpaunu

Tabmuipl u cxembl: «Koxay, « IMMyHUTETY,

«Ctpoenune crebmsn», «CTpoeHHUE JIMCTOBOU

PackpbIBaTh COIEpKAHUE TEPMUHOB U IMIOHSITHI:
Karcysma, 3HI0CI0pa, IUCTa, KYTUKYJIa, CPEACTBA
[TACCUBHOM 3aILUTHI, CPEJICTBA XUMUYECKOU
3AIIUTHI, KOKHBIE IOKPOBBL, UMMYHUTET,
MMMYHHasl CHCTEMa, aHTUT€H, AHTUTEIO.
XapakTepru30BaTh BUJIbI 3aLIUTHI Y
OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OPraHu3MOB.

OnuceIBaTh CTPOEHUE KOKHBIX TOKPOBOB U UX
MpOM3BOIHBIX. Pa3znuuaTh Ha U300pameHUsIX
(cxemax, TabauIax, MyJsHKax) OpraHsbl
MMMYHHOM CHCTEMBI YEJIOBEKA.

'Y cTaHaBIMBAaTh B3aMMOCBSI3H MEX/ly CTPOCHUEM
OPIaHOB 3alllUTHI U UX (DYHKIUAMHU B OpraHu3Me

9.12

Pa3npaxxuMocTh 1
pErynsius y OpraHu3MoB

P a3APpaA)KUMOCTb U PEryjsinus y OpraHu3MoB.
P A3APaA)KUMOCTDb Y OTHOKJICTOYHBIX OpPraHU3MOB.

Takcuchol. PaSI[pa)KI/IMOCTB " peryjsnuus

PaCKpBIBaTB COACPIKAHUC TCPMHUHOB U MOHSTHH:
PasaApaKuMOCTDb, PCTryisanus, TaKCUCbI, POCTOBLIC

BeleCTBA (aAyKCHHBI), HEpBHAsI CUCTEMA,
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y pacteHuid. PocToBbI€ BelecTBa U UX
3HauCHUE.

HepeHras cucrema u pedreKTopHast perysinus
y )KUBOTHBIX. HepBHas cucreMa u €€ oTaensl.
OBOJIIOLIMOHHOE YCIOXKHEHUE CTPOCHUS
HEPBHOM CHUCTEMBI Y JKUBOTHBIX. OTHEIIbI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX )KUBOTHBIX.
Pedunexc u peduiextopnas nyra. besycnoBubie
U YCJIOBHBIE PEQIICKCHI.

['ymopanbHas perynsmus U SHIOKPUHHAS
CUCTEeMa KUBOTHBIX U 4enoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI U UX TOPMOHEI.
[eiictBre ropMOHOB. B3auMOCBSA3b HEPBHOU U
SHJIOKPUHHOM cucteM. [ 'unoranamo-
runodu3apHas CucTeMa.

JdemoHcTpaunu

[optper: U. I1. [1aBnos.

Tabauiel u cxeMbl: «CTpOoeHHE THAPBIY,
«Ctpoenue minaHapuny», «BHyTpeHHee
CTpOEHUE JI0KJIEBOT0 uepBs», «HepBHas
cuctema prio», «HepBHas cuctema JIATYIIKUY,
«HepBHas cuctema npecMbIKAIOIINXCS»,
«HepBHas pednexkropHas perynsinus,
peduiekc, peduiekTopHas ayra, HepeIHuil Mo3r,
MPOMEKYTOUHBIN MO3T, CPEAHUI MO3T,
MO3KEUOK, MPOI0JATOBATHI MO3T,
BEreTaTUBHAS HEPBHAS CHCTEMa, TyMOpalbHasI
peryInsius, TOPMOHBI, SHIAOKPUHHAS CHCTEMA,
rUnoTagamo- runoduzapHas cucTemMa.
XapakTepu3oBaTh pa3apaKuMoCTh y
OJ/IHOKJICTOYHBIX OPTaHU3MOB U

pPeQIEKTOPHYIO PETYIALHUIO Y KUBOTHBIX.
Pasznuyars Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJsbKax) HEPBHYIO CUCTEMY U €€
OT/IEJIbL; OTJIENBI TOJIOBHOTO MO3Ta
[IO3BOHOYHBIX KHBOTHBIX.

OnuceIBaTh TyMOPATIBHYIO PETYIISLNIO Y
KUBOTHBIX.

Pasznuyarh Ha n300pakeHUsIX (cxemax,
Tabnuuax, MyJskax) 3HIOKPUHHYIO CUCTEMY
’KUBOTHBIX U 4esoBeka. Ha3biBaTh jkenesbl
SH/IOKPUHHOM CUCTEMBI YETIOBEKA U
BbIpa0aThIBa€Mbl€ MU TOPMOHBI.
OnuceIBaTh I€MCTBUE TOPMOHOB.
VYcTanaBnuBaTh B3aMMOCBSI3H MEKTY
CTPOEHHUEM OPraHOB HEPBHOU U
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cuctema nruny, «HepBHas cucrema
Miekonuraromux», «HepBHas cucrema
YesI0BEKa», « JHIOKPUHHAs CUCTEMAY,
«Peduekcr.

O0opynoBaHHe: MOJIENIN TOJIOBHOTO MO3ra
[PA3JIMYHBIX ) KUBOTHBIX

HHJIOKPUHHOW CHCTEM M UX (QYHKIHUAMU B
OpraHu3Me.

XapakTepu30BaTh 3BOJIIOLIMOHHOE YCI0KHEHNE
CTPOEHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX

Toro yacos 10 Teme

17

10. [Tema «PASMHOKEH NE U PASBBUTUE OPTAHU3MOB»
10.1 |®opmbl pa3MHOKCHHS 1 DopMbl pa3MHOKEHUSI OPTaHU3MOB: OecIionoe
OpraHU3MOB (BKJTFOUAsi BET€TaTHBHOE) U MOJIOBOE. BUIbI PackpbIBaTh cojiepKaHMe TEPMUHOB U TIOHSITHIA:

0ECTI0JIOTO PA3MHOKEHUS: TIOYKOBAHHUE,
cropyJsiusi, GpparMeHTaIus, KIOHUPOBaHUE.
JleMoHcTpauuu

Tabmuiel U cxeMbl: «BeretatuBHOE

pa3MHOKeHHe», « Tunbl 6ecrosnoro
pa3MHOXKeHUs», «Pa3MHOKEeHHEe
XJIAMUOMOHAAbI, «Pa3MHOKEHNE IBIIICHBD,
«Pa3MHOKEeHHE THIPBI»

Pa3MHOKEHHE, TIPOCTOE JICJICHUE, TOYKOBAHHE,
CIIOPYJISIIINS, BETETATHBHOE PAa3MHOKCHHE,
(dparMeHTaIys, KJIOHUPOBAHUE, TAMETHI,
criepMaTo30u 1 (CriepMuil), STUIEKIIETKA, 3Ur0Ta,
KOHBIOTAIHS.

[lepeuncriaTh 0COOCHHOCTH OECIOJIOTO U
MOJIOBOTO PAa3MHOXXECHHSI OPTaHU3MOB.
XapaKkTepu30BaTh CYIIHOCTb U (POPMBI
0ecrooro pa3MHOKEHUS OPraHU3MOB;
OHOJIOTHYECKOE 3HAUYCHHE OECIT0I0r0o
Pa3MHOXKCHUSI.

PaznruaTh Criopy Kak Crelnuain3upOBaHHYIO
KJICTKY, IIPEIHA3HAUYCHHYIO U151 OECIIOI0r0
Pa3MHOXCHHS, ¥ CIIOpbI OakTepuii. OOBICHSITH
[PEUMYILIECTBA MTOJIOBOTO Pa3MHOXKEHUS HAJ|
OecrobIM.
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PaCKprBaTB pOJIB KJIOHI/IpOBaHI/IH B CCIICKIIUU U
CEJILCKOM XO3SIUCTBE

10.2

[lon0BOE pa3MHOKEHHE.
Melios

[TosioBOE paszmHuoxeHue. [lon0BbIE KIIETKH, WU
rameTbl. Meito3. Ctaaun meiiosa. [loBenenue
XpOMOCOM B Meio3e. Kpoccunrosep.
buonornueckuii CMbICI M€03a U MOJIOBOTO
nponecca. Meio3 u ero Mecto B KHU3HEHHOM
[IUKJIC OPTaHU3MOB.

JleMmoHcTpauuu

Ta6muiel U cxembl: «Meio3y», «XpOMOCOMBI

PackppiBaTh cofiepKaHHE TEPMUHOB U MOHATUI
Mel03, OMBaJICHTBI, KPOCCUHTOBEP, NHTEPKUHES
HE3aBUCHMOE PaCIIpE/IeIEHUE; KPOCCUHTOBED.
Pasznuyarh Ha N300pakeHUsIX (cxemax,

Ta0nuIax) 1 MUKpOIIpenaparax 3pejbie MoJOBbIe

KJICTKW MJICKOIIUTAIONINX 1 OpraHbl
Pa3MHOKCHHU BBICHIUX paCTCHHI)'I.
PackpbIBaTh CYIIHOCTh MEHO03a,
XapaKTCPU30BaTh €TI0 OTACIIBHBIC CTaIuH.
OrnpeaensaTb MECTO Me03a B )KU3HEHHBIX
LUKJIaX pa3jInYHbIX OPraHu3MOB.
OOBACHATD OMOJIOTUYECKUI CMBICIT
KPOCCHHT'OBEPA, OMKCHIBATh €70 MEXAHHU3M.
CpaBHUBaTh ME03 C MUTO30M; Pa3inyaTh

b
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10.3

['ameTorenes.
OOpa3zoBaHue U pa3BUTHE
I10JIOBBIX KJICTOK

[Ipen3apoapliieBoe pa3BUTHE.

[" ameTorenes y ;kMBOTHBIX. [10J10BBIE JKEIIE3BI.
OO0pa3oBaHuEe U Pa3BUTHE MOJIOBBIX KIETOK.
Crniepmatorenes u oorene3. CTpoeHue noJjoBbIX
ki1eToK. Omno0TBOpeHne u SMOpPUOHATILHOE
pa3BUTHE KUBOTHBIX. CIIOCOOBI
OTUIOIOTBOPEHUS: HAPY)KHOE, BHYTPEHHEE.
[TapTeHorenes.

JleMmoHcTpauuu

Ta6muiel u cxembl: «['ametorenesy», «CTpoeHue

SIIIEKJIETKN U CIIEPMATO30M/1a».
O0opynoBaHue: CBETOBOM MUKPOCKOIT;
MUKpOIIpEnapaTsl SULIEKIETOK U
CIIEpMaTO30MI0B.

JlabopaTopHas padora «/3yuenue crpoenus
[OJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpEnapaTax»

PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUI:
raMeTOr€HE3, CIIEPMAaTOreHEe3, OOICHES,
CEMEHHUKH, SIMYHUKH, CIEPMATOTOHUH,
CIIEPMATOLMTHI, CIIEPMATUIBI, CIEPMATO30UbI,
OOTOHUH, OOLUTHI, ITOJISIPHBIC TENbLA,
SIEKIIETKA, aKpOoCoMa.

[lepeunciATh cTa iy raMeToreHesa y
PKUBOTHBIX.

OnuceIBaTh MPOLIECC TAMETOTEHE3A U €T0
[IEPUO/IbI, CTPOECHUE TOJIOBBIX KIIETOK.
Pasznnyarh 0COOEHHOCTH CliepMaToreHe3a u
ooreHesa. OnuChIBaTh MPOLECCH OCEMEHEHHUS U
OIJIOJOTBOPEHNSI, Pa3HbIE BAPUAHTBI
[apTEHOT€HEe3a

10.4

I/IH,Z[I/IBI/II[yaJ'II)HOG pa3BUTHUC
OPraHru3MOB - OHTOT'CHE3

HauBHyalbHOE pa3BUTHE OPraHU3MOB
(oHTOTEHE3). DMOPHOJIOTHS - HAYKa O Pa3BUTUH
Opranu3MoB. Mopghozeenes - 00Ha u3 21a8HbIX
npoonem smopuonoeuu. Konyenyus mopgozeros
1 mooenu mopghocenesza. Ctaauu sMOproreHesa

PKUBOTHBIX (HA MPUMeEpE JIATYIIKH).

PackppiBaTh cofiepKaHHe TEPMUHOB U TIOHATHI:
OIUIOZI0TBOPEHUE, 3Ur0Ta, Oactomep,
AKPOCOMHAs PEeaKIysl, MPOHYKIIEYC,
apTeHOTeHe3, SMOpUoreHes, ApobiaeHue,
Onactyia, MOpyIa, TacTpynia, Helpyna,

OPraHorc¢He3, SKToACpMa, ME304€pMma,
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Jpo6nenue. Turbl npoOieHus.
/[emepmuHnuposanroe u HedepMUHUPOBAHHOE
Opobnenue. bracmyna, munwt 61acmyn.
OcobeHHOCTH POOICHUST MIICKOTIUTAOTUX.
3apo/IbIIIeBbIe JIUCTKU (TacTpyisilus). 3aKiiaaKa
OpraHOB M TKAaHEH M3 3apOIBIIIEBHIX JINCTKOB.
B3anMHOe BIMSTHHE YacTeil pa3BUBAIOMIECTOCS
3apoplia (AMOpHUOHATIBHAS UHTYKIIHS).
3akia/ika IIaHa CTPOCHUS JKHBOTHOTO KaK
pe3yJbTaT UEPAPXUUECKUX B3aUMOICHCTBUIA
TeHOB. BimsiHue Ha SMOpHOHATIBHOE pa3BUTHE
Pa3IUYHBIX (DAKTOPOB OKPYXKAIOIIeH cpebl.
JleMoHcTpauuu

[loptper: X. [llneman.

Ta0nuiel 1 cxeMbl: «OCHOBHBIE CTaIUNA

OHTOT'€HE3a».
OoOopynoBanue: mojaenb «Luki pa3Butus
ST YILIKED)

XOp/a, KHIIeuHas TpyoOKa.

OnpenensiTh SMOPHOHATBHBIN TIEPUOJT PA3BUTHUS
OpraHu3Ma M OIUCHIBATH OCHOBHEIE
3aKOHOMEPHOCTHU JPOOJICHHS - 00pa3oBaHue
0JTHOCJIOHOTO 3apO/IbIIIIa - OJIaCTYIIb;
3aBUCHMOCTH X012 JPOOJICHUS OT KOJIMYECTBA
KEJITKA B SIUTICKIICTKE; TACTPYIISIIHIO U
opranorere3. OObSICHATH ATAIbI
nmudepeHInpoOBKU TKaHEH, 00pa30BaHUs
OpraHOB U CUCTEM OPTaHOB.

XapakTepru30BaTh PETYIAINI0 SMOPHOHAITEHOTO
Pa3BHUTHS;, TETCPMUHAITUIO U SIMOPHOHATBHYIO
WHYKIIAIO; TEHETHICCKUIA KOHTPOJIh Pa3BUTHSL.
(O0OCHOBBIBaTh BPEIHOE BO3/ICHCTBHE TAOAYHOTO
TbIMa 1 QJIKOTOJISl Ha X0J1 SMOPUOHATIBHOTO U
MOCTIMOPHOHAIBHOTO Pa3BUTHS OpraHu3Ma
yesloBeKa

10.5

Poct n Pa3BUTUC )KUBOTHBIX

Poct 1 pazBuTHE )KUBOTHBIX.
[TocTaomOpronanbHbIi iepuo. [Ipsmoe u

HenpsiMoe pasBuTHe. PasButue ¢ metamopdo3om

PaCKpBIBaTB COACPIKAHUC TCPMHUHOB U MMOHSTHH:
OHTOI'CHEC3, HOCT3M6pI/IOHaHLHOG Pa3BUTHC,

MeTamop(ho3, TMYNHKA, POCT, CTApeHuE,
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y 0eCII03BOHOYHBIX U MIO3BOHOYHBIX )KUBOTHBIX.
bronoruyeckoe 3HaYEHUE MPSMOTO U
HENPSIMOTO Pa3BUTHS, UX PACIPOCTPAHEHUE B
npupose. Tunsl pocTa )KUBOTHEIX. PAKTOPHI
pEeryisiliMM pocTa KUBOTHBIX U YEJIOBEKa.
Craguu mocTAIMOPUOHATIBHOTO Pa3BUTHUS Y
PKUBOTHBIX U 4enoBeka. [lepnonpl oHTOreHe3a
yenoBeka. CTapeHue u cMepTh Kak
OHOJIOTHYECKHE TIPOIIECCHI.

JleMoHcTpauuu

Tabauie! u cxemsl: «IIpsimoe u HenpsMoe
pa3BuTHEY, «Pa3BUTHE MANCKOTO JKyKa»,
«PazBuTHe capanun», «Pa3BuTHE JIATYIIKN.
[IpakTuyeckas padora

«BpIsiBIIEHHE MPU3HAKOB CXOICTBA 3apOIbIIIEH
[I03BOHOYHBIX JKHBOTHBIX)»

CMEPTb.

XapakTepu30BaTh IOCT3MOPHOHAIBHBIN EPUO]T
Pa3BUTHS OPTaHU3MAa ¥ €TO0 OCHOBHBIE (DOPMBI.
XapakTepu3oBaTh MPSIMOE Pa3BUTUE U €TO
[EPUO/IbI.

l3narath cojep:kaHue TEOPUI CTapeHUst
OpraHNU3MOB.

OOBACHATH OMOJIOTUYECKUI CMBICI PAa3BUTHS C
MeTaMopho3oM

10.6

PazMmHOXeHUE U pa3BUTHE
pacTeHui

Pa3MmHOXeHUE U pa3BUTHE PACTCHUM.

[ ameroduTt u ciopoput. Meiio3 B )KU3HEHHOM
ukie pacteHuii. O6pa3oBanue crop B
mporecce Meio3a. ['aMmerorenes y pacTeHui.
O11010TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX
OPraHu3MoB. J[BOMHOE OIUIOIOTBOPEHHUE Y

[IBCTKOBBIX paCTeHHﬁ. O6pa30BaHHe " pa3sBUTHC

PackppiBaTh cofiepKaHHe TEPMUHOB U TIOHATHI:
rameTo(uT, cnopouT, aHTEPUANUU, APXETOHHH,
3apOCTOK, MEracropa, 3apo/IbIIIEBbIi MEIIOK,
CUHEPTUbI, aHTUIIOIbI, MUKPOCIIOPA, MBUIbLIEBOE
3epHO, TBOMHOE OIJIOJJIOTBOPEHUE, POCT,
MeprcTeMa, KaMOuii, Tepro bl OHTOTeHEe3a

IIBCTKOBBIX paCTCHHﬁ.
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CEMEHU.
MexaHu3MBbl pEryJsiliui OHTOIE€HE3a Y paCTeHUN
1 )KUBOTHBIX.

JleMoHcTpanuu

[Hoptper: C. I'. HaBamuH.

Tabauie! U cxeMel: «/IBoiHOE OIJIOI0TBOPEHHE

Y IIBETKOBBIX pacTeHUi», «CTpoeHHUE CeMsTH
OJTHOJIOJIHBIX U ABYAOJIBHBIX PACTCHHIN,
«OKW3HEHHBIN IUKJI MOPCKOM KaITyCThD»,
«Ku3HeHHBIN UK MXa», < KHU3HEHHBIN ITHKIT
MarnopoOTHUKAY, « KM3HEHHBIN LUK COCHBDY.
JlabopaTopHas padora

XapakTepru3oBaTh 0COOCHHOCTH OECIIOJIOTO U
[10JIOBOT'O PAa3MHOXKCHUA IIBETKOBLIX paCTeHHfI.
Bb11ensTh 0COOEHHOCTH MPOTEKAHUS
raMeToreHesa y IBETKOBBIX PACTCHHUH.
OnKCHIBaTh MPOIECC TBOWHOTO OTLIOI0TBOPEHUS
Y HBECTKOBBIX paCTeHI/Iﬁ 1 OOBSICHATE €r0
[PEUMYIIIECTBA 110 CPABHEHHIO C
OTLIOIOTBOPEHUEM Y CIIOPOBBIX U TOJIOCEMEHHBIX

Toro yacos 1o teme

8

11

Tema «I'eHeTuka - Hayka o

HACJICACTBCHHOCTH U UBMCHYHUBOCTH OPIraHUu3MOB»

111

cTopusi cTaHOBIICHUS 1
Pa3BUTUSI TEHETUKH KaK
HayKH

1

McTtopust CTaHOBJICHUS M Pa3BUTHS T€HETUKH
kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Pojib 0T€4€CTBEHHBIX YUYEHBIX B
pa3Butuu reHetrku. Padotsr H.K. Kosnbiosa,
H.W. BaBunosa, A.H. benosepckoro, I'./1.

Kapneuenko,

PackpbIBaTh coiepKaHUE TEPMUHOB U MOHSITHI:
reHeTrka, red. JleMoHCcTpupoBaTh 3HAHUS
VMCTOPUU BO3HUKHOBEHHS T€HETHKU.
XapakTepru30BaTh OCHOBHBIE 3TaIlbl PA3BUTUS
CeHETUKH KaK HayKu
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10.A. ®unmumuenko, H.B. Tumodeena-
Pecosckoro.

JleMoHcTpanuu

[Toprpersl: I'. Menpaens, I'. e @pus, T.
Mopran, H. K. Konsiios, H. 1. BaBusnos, A. H.
benoszepckuil, I'. /1. Kapneuenko, 0. A.

Dunumuenwo H R Tumndeer-Pecarcruin

11.2 |OCHOBHBIE TIOHATUA U
CUMBOJIbI TEHETUKU

OCHOBHBIE TEHETHYECKUE TTOHATHS U CUMBOJIBI.
[ oMOJIOTHYHBIE XPOMOCOMBI, aJUICNIbHBIC TEHBI,
AIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBINA 1
[PeIleCCUBHBIN MPU3HAK, TOMO3UTOTA,
TEeTEPO3UTOTA, YUCTAsI TUHUS, THOPUIBI,
reHoTHn, ¢peHotun. OCHOBHBIE METOIbI
TEHETUKH: THOPUI0JIOTUUECKUM,
[IUTOJIOTUYECKUM, MOJIEKYJISIPHOT€HETUYECKHIA.
JlemoHCcTpaunu

Tabmunel: «MeToapl TeHETHKHY, «CXeMBbI
CKpEILUBAHUS.

JlaGopaTopHas padora

«/Ipo3oduina kak 00bEKT FeHEeTUYECKUX
MCCIICTOBAHUIT

PackpbIBaTh COIep)KaHUE TEPMUHOB U IOHSATUIA:
HACJIEICTBEHHOCTb, HACJIEJIOBAHHE,
M3MEHYUBOCTb, TEHOTHI, (DEHOTHII, TEHOM,
TIOKYC, XpOMOCOMBI, aJUIeNIbHbIE FeHbI (aJlJIeNn),
aJIbTepHaTUBHbIE TPU3HAKU, TOMO3HUIOTA,
reTepO3UroTa, JOMUHAHTHBIN MPU3HAK,
periecCCUBHBIN IPU3HAK, YNCTAs JIMHUSA, THOPUIBI.
[Tob30BaThCsl TECHETUYECKON TEPMUHOJIOTUEN 1
CHMBOJIMKOMW JUISI 3aIIMCH CXEM CKPEIMBaHUs

Toro yacoB mo Teme
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12

Tema «3aKOHOMepHOCTH HACJICACTBCHHOCTH)»

12.1 [3akoHOMEpHOCTH 2 MouornGpuHoe ckpemuBanue. [1epsbiit 3axonlP@CKPBIBAThL COJEPIKAHUE TEPMUHOB M TIOHATHI:
HaCJIeI0BAHMS TPH3HAKOB. MeHzens - 3aKoH eIMHOOOpasus FH6PHHOBMOHOFI/I6PI/IILHOG CKpEUIMBaHUE, YUCTOTA TAMET,
MoHorubpuHOE HepBOro nokoseHus. [IpaBuiIo ZOMHHUPOBaHHs.LOMHHAPOBAHHE, PACIICTIICHHE PH3HAKOB.
CKpEIIMBaHNE Bropoii 3akoH MeHjeins - 3aK0H pacmenﬂeHHﬁOHI/ICBIBaTL onbITEl . MeHiens 1o u3y4eHuro

MPU3HAKOB. [lnTonorndeckue 0CHOBBI[HACTIC/IOBAHNS OJTHOU APkl TIPU3HAKOB y FOpoXa
MOHOTHODHHOTO ckpemmBanns. I unoresafToceBHOrO. TIprBoauTh (OpMYITHPOBKH MTEPBOTO
YMCTOTEI TAMET. 1 BTOpOro 3akoHOB I'. Mennens (3akoHa
TlemoncTpauu enMHO0Opa3usi TMOPHUIOB MTEPBOTO TIOKOJICHUS,
[oprper: I'. Menenb. 3aKOH PACIICIUICHUS IPU3HAKOB)U O0BACHATh MX
TaGuuipl 1 cxeMbl: «IIepBblii U BTOpOii 3aKoHpl [{ATOTOTHICCKAE OCHOBBL.

Memrensy. CocTaBiATh CXeMbl MOHOTHOPUTHOTO
OGopya0BaHue: MOJENb VISl AEMOHCTpaly  (CKPCIIMBAHUS U PEIIaTh TCHETHICCKHE 3a/1aTH
3aKOHOB €JMHO00pa3ysi THOPHUIOB IIEPBOIO Ha MOHOTHOPHIHOE CKPCIIHBaHNE

[OKOJIEHUS Y pacIleIICHUs IPU3HAKOB;

CBETOBOI MUKPOCKOII, MUKpOIIpEnapar:

«/Ipo3odumnay.

[IpakTuyeckas padora «/3ydyeHue

pPEe3ynbTaTOB MOHOTMOPUHOIO CKPEIIMBAHUS Y

TPO30 QU

12.2 1
AHanmu3upylolee AHanu3upylollee CKpelBaHue. PackpbIBaTh cO/iepyKaHNE TEPMUHOB U TOHSATHIA:
ckpeurBanue. HemosHoe [IpoMexyTOUHBIH XapakTep HaclIeI0BaHMUS. AHAJTU3UPYIOIee CKPEIMBaHNE, HETIOJIHOE
NTOMUHUPOBaHUE PaciierieHrue MpU3HAKOB TP HETIOJTHOM TOMUHUPOBaHKE, KOJOMUHUPOBAHHUE.
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JAOMHWHHPOBAHUM.
JleMoHcTpanuu
Tabuuibl U CXeMbl: « AHATU3UPYIOIIEE

CKPCHIMBAHUC, «HemomHOC JOMHUHHUPOBAHUCH

CocTaBiATh CXeMbl AHATU3UPYIOLIETO
CKpEIIMBAHMS U PEIIaTh TCHETUUECKHUE 3aJa4H
Ha aHAJIM3UPYIOLIEe CKPELMBAHNE U HETIOIHOE
TOMUHHUPOBAHUE

12.3 |/luruOpuaHOE CKpElIMBaHEe JluruOpuHoe ckpenuBanue. TpeTuii 3aKoH PACKDBIBATD COJIEPIKAHHE TEPMUHOB H MOHSTHIA:
MeH e - 3aKOH HE3aBUCHMOTO HACIeJOBAHUS Iy G Y———
NpU3HAKOB. L[UTONIOrMYECKHE OCHOBBI DaTHKAIL
JAUTHOPUIHOTO CKPEILMBAHHUA. OrnuceiBaTh ONBITHL ['. MeHens no u3y4eHuto
HemoncTpanuy HAClleJOBaHWsI JIBYX T1ap MPU3HAKOB Y FOpOXa
[oprper: I'. Menzens. TOCEBHOTO.
Tabauie! u cxeMbl: «Tpetnii 3akoH MeHaemns». [TpuBOHTH BOPMYTHPOBKY TpEThero 3akomHa I.
Obopynosanue: MOJENE JUIS NIEMOHCTPAMH |\ fop oy (3aKOHA HE3aBHCHMOTO HACJIEIOBAHUS
SAKOHA HE3ABUCHMOTO HACICHOBAHHA NPU3HAKOB) M OOBSICHATH €r0 IUTOJOTHYECKHE
[PH3HAKOB; CBETOBON MHUKPOCKOIT; OCHOBLL
MHKpoTIperiapar «/Iposoduiiay. [Ip¥MEHATH MATEMATHIECKUI PACUET ¢
IIpakTHyeckasi padora [HOMOLIBI0 (PEHOTHITMYECKOTO PaJUKAIaA 1
«M3yuenue pe3ysbTaToB IUrHOPHIHOrO METO/1a TIEPEMHOKEHUS BEPOSTHOCTEM
CKPCILMBAHKS Y JAPO30(HIIBD BapHaHTOB PACIHICIICHHS [TPU3HAKOB Y
[OTOMKOB 10 ()CHOTHITY ¥ TCHOTHITY.
COCTaBJIATh CXEMbI AUTHOPHIHOTO CKPEIIMBAHUS
W pelraTh reHeTHYECKUE 3a/1a4i Ha JTUTHOPUIHOE
CKpEIMBaHHUE
12.4

CHGHHCHHOC HacJICJO0BaHUC

IIPHU3HAKOB.

CHCHJ’IGHHOC HacCJICAOBAaHUC ITIPU3HAKOB. PaGotel
T. MopraHa. CHGHJ’ICHHOC HacJaca0BaHUC I'CHOB,

HapylLIeHue

PaCI(pBIBaTB COZACPIKAaHNUEC TCPMHUHOB U MOHSTHH:
CHCIIJICHHOC HACJICJOBAHUC, HAPYIICHUS

CLICTIJICHUA I'CHOB,
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XPpOMOCOMHAs1 TEOPUS
HACJICICTBEHHOCTU

CHCIIJICHHA MCKAY 'CHAMMU. XpOMOCOMHaSI
TEOpUsI HACJIEJCTBEHHOCTH.
JleMoHcTpanuu

[Toptper: T. Mopras.
Tabmuie!l 1 cxeMbl: «CHerieHHoe

HacIieIOBaHUE IPU3HAKOB Y IPO30(QUITBI».
O0opynoBanmue: MOJIENb

TUTs1 IEMOHCTPAIINH CIIETUICHHOTO HACIIeTOBAHUS
MPU3HAKOB.

KPOCCHHTOBEP, PeKOMOWHAIIHS T'€HOB,
reHEeTUYECKUE KapThl, MOopranuaa. [Ipusoaurs
(dhopmyIupoBKU 3aKOHOB MopraHa (3akoHa
CIICTIJICHHOTO HACJIEJIOBAHNS TEHOB U 3aKOHA
HApYIICHHUA CHCIIICHHA MCKIY FeHaMI/I) u
0OBACHITEH X OUTOJIOTUYECCKHUE OCHOBBI.
Hepelmcnﬂn, OCHOBHBIC ITOJIOKECHUA
XPOMOCOMHOM TEOPHH HACIIEJICTBEHHOCTH.
PerraTe reHeTHUYECKHE 33/1aUM Ha CIETUICHHOE
HacJIe/IOBaHNE TCHOB M HAPYIICHHUE CICTICHHS

12.5

[" enerunka mosa

[ eneTuka nona. XpoMOCOMHBIN MEXaHU3M
OIpENEIEHU M0J1a. AYTOCOMBI U TIOJIOBBIE
XpPOMOCOMBI. [' oMOTamMeTHBIN 1
reTeporaMeTHbIN 1oJ1. [ eHeTu4eckasi CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue npusHakos,
CLEIJICHHBIX C MTOJIOM.

JlemoHcTpaunu

Tabauiel u cxeMbl: «I'eHeTrka mnomnay,

«KapuoTtun uenoseka», «Kapuorun
npo3oduibly, «KapruoTun nTULIBD

PackpbIBaTh COEPKAHNE TEPMHUHOB U ITOHSATUI:

AyTOCOMBI, MIOJIOBBIE XPOMOCOMBI,
TOMOTaMETHBIN MOJI, TETEePOraMeTHBIN MOJI.
OOBSICHATh XPOMOCOMHBIN MEXaHU3M
OIpeIeIeHU 1oJ1a y opranu3MoB. [IpuBoauTs
[MpUMEPBbI HACIIETOBAHUS TPU3HAKOB,
CIICIUICHHBIX ¢ ToJI0M. COCTaBIATh CXEMEBI
CKpCIIMBAHUS U pelIaTh TEHETUYECKUE 3a4a4n
Ha HaCJIeJI0BaHUE NMPU3HAKOB, CIEIICHHBIX C
[TOJIOM.
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[IpuBOIUTE IPUMEPHI TEHETUYECKUX
3a00JieBaHUl U 1€(DEKTOB y OPraHU3MOB,
CBA3AHHBIX C ITIOJIOBBIMU XpOMOCOMaMU

12.6 [[ eHOTHI KaK EJIOCTHAS
crucreMa

[ eHOTHUII KaK LIEJIOCTHAS CUCTEMA.
[LineiioTponust - MHOKECTBEHHOE JICICTBUE I€HA.
MHOKECTBEHHBIN aiutenu3M. B3zanmoaeiictue
HEAJJIEITbHBIX T€HOB.

KommiementapaocTs. Onuctas. [lomumepust.

[ eHeTMYECKUI KOHTPOJIb PAa3BUTHS PACTEHU,
PKUBOTHBIX U YEJIOBEKa, a TAKKe
(hU3MOTIOTMIECKUX MPOIIECCOB, MIOBEICHUS U
KOTHUTUBHBIX QYHKUUHN. [” eHeTHueckue
MEXaHU3Mbl CHMOHOTeHEe3a, MEXaHU3MBI
B3aUMOJICHCTBUS «XO34MH - TAPA3UT» U «XO35HUH
- MUKPOOHOMY.

[ eHeTHUECKHE aCIEKThl KOHTPOJIS U U3MEHEHUS
HACJIEJICTBEHHOM MH(OPMAaIIUU B IOKOJICHUSIX
KJIETOK U OPTaHU3MOB.

JlemoHcTpaunu

Tabauibl u cxembl: «MHOKECTBEHHBIH

AJIJICIIM3M», «B3anMoeiicTBrE TEHOBY

PackpbIBaTh COEpKAHUE TEPMUHOB U MIOHSATUIA:
MHO>KECTBEHHOE JIeliCTBUE reHa (Iieiorpomnus),
KOMIUIEMEHTAPHOCTb, 3IIHUCTA3, IOJIUMEPUSL.
Onpenenstb GOpMbl B3aUMOJEHCTBUS
QJUICIIbHBIX U HEaJUIENIbHBIX I'eHOB. [[puBOIUTH
[IPUMEPBI IIJIEHOTPOITHOTO IEUCTBUS T€HOB.
Pemarts remeTndeckue 3aa4M Ha
B3aMMO/ICIICTBIE HEAIEIbHBIX T€HOB

Toro yacoB mmo Teme

10
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13

Tema «3aKOHOMepHOCTI/I HU3MECHYUBOCTH»

13.1 |MI3MeHYHBOCTH MPU3HAKOB. 1 B3auMo ieiicTBUE TEHOTUIIA U CPE/bI IPH PackpbiBaTh COMIEpKaHNE TEPMUHOB U TTOHSATHM:
Busl 13MEHYNBOCTH (dhopmupoBaru heHOTHIIA. M3MECHYUBOCTH, HCHACIICJICTBEHHASA
3MeHYnBOCTh MpU3HAKoB. KayecTBeHHble 1 [M3MEHYMBOCTb, HACJIEICTBEHHAS N3MEHYHMBOCTD.
KOJIMYECTBEHHBIE IPU3HAKU. Bup CpaBHUBATH HEHACIICACTBCHHYIO U3MEHUYNBOCTh
M3MEHYNBOCTH: HEHACIICICTBEHHAS 1 C HacyeICTBEHHOM. [IpuBOIMTE IPpHMEpHI
HacJeJCTBEHHAs. KaueCTBCHHBIX M KOJMYECTBEHHBIX TIPU3HAKOB
JleMoOHCTpAIIUH OpraHU3MOB, IPOSIBIICHUN Y OPTaHU3MOB
TaGauisl U cxeMbl: «BHIbI H3MEHYHBOCTH. HEHACJIEICTBEHHON U HACJIEICTBEHHON
O0Gopy/aoBaHue: KUBbIE U TepOapHbIS M3MEHYNBOCTH
PK3eMIUIIPBI KOMHATHBIX PACTCHU; pUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3TMUHBIMHU
BHIAMHU U3MEHUYUBOCTH
13.2 MoaudukanuoHHas 2 MoaudukanoHHas U3BMEHUYUBOCTb. PosIb cpesib
M3MEHYHBOCTh B (opMupoBaHUU MOIUPUKATUOHHOM PackpeIBaTh COJEP)KAHUE TEPMUHOB M TIOHATHH:

n3MeHunBOoCTU. HopMma peakuuu npusHaka.
BapuanroHHbBIN psa U BapyuallMOHHAsT KpyBast
(B. Moranncen). CroiicTBa MO AM(PUKAIIMOHHOM
N3MEHYUBOCTH.

JlemoHcTpaunu

Tabmuipl U cxembl: «MoauduKamoHHas
M3MEHYUBOCTE». O0Opya0BaHMe: KUBBIEC U
repOapHbIC SK3eMIUIIPbl KOMHATHBIX PACTCHUH;

pucyHkH (dhoTorpadun) )KUBOTHBIX

MO U (DUKAITMOHHAS, WIIH (DEHOTUTTHYECKas,
M3MEHYMBOCTb, BApUAHTA, BAPHALIMOHHBIN P,
BapHallIOHHAsl KpUBasi, HOpMa peaKuu
Mpu3HaKa, MOIU(MUKALINH.

XapakTepru30BaTh CBOKMCTBA MOIU(MUKAITMOHHON
M3MEHYUMBOCTH. [Ioka3bIBaTh poJib yCIOBUM
BHEITHEH cpe/ibl B pa3BUTHH MOAUPUKAITUOHHON
M3MEHYUBOCTH Y Opranu3MoB. CTpouTh
BapHAI[IOHHBIE PSAIbI U
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C IpUMepamMu MOIUPUKAITUOHHON
M3MEHYHBOCTH.

JlabopaTopnasi padora
«ccnenoBanme 3akOHOMEPHOCTEM
MOIU(UKAITMOHHON U3MEHYMBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»

rpaduK KpUBOH HOPMBI PEAKIIMU TIPU3HAKOB Y
pa3IMYHbIX OPraHU3MOB

13.3 [ eHoTHIIMUECKAS

M3MEHYUBOCTD.

KoM6HHATHRHAS [" eHoTHIIMUECKast ”3MEHYNBOCTh. CBOMCTBA PackpbIBaTh COAEPKAHNE TEPMUHOB U ITOHSATHUM:

I3MEHUMBOCTD TEHOTUITUYECKON M3MEHUYHNBOCTHU. BUIbI KOMOWHATHBHAS! N3MEHYMBOCTD, MyTaIllMOHHAS
TEHOTUITUYECKON N3MEHUNBOCTH M3MEHYNBOCTH, KOMOMHAIINH, MYyTaIUH.
KOMOWHATHUBHAS, MyTaIlMOHHAS. X apaKkTepu30BaTh CBOMCTBA T€HOTUMTUYECKOU
KomOuHaTHBHas! ©3MEHUYHUBOCTD. M3MEHYMBOCTH. ONMCBIBATH MENO3 U MOJIOBOU
Meii03 1 MOJ0BOM MPOIIECC - OCHOBA [MPOIECC KaK OCHOBY MPOSIBJICHUS Y OPTaHU3MOB
KOMOMHATUBHON N3MEHUYUBOCTH. KOMOMHATHUBHON M3MEHYMBOCTH.
Poib KOMOMHATUBHOM N3MEHYUBOCTH B [loka3pIBaTh HA KOHKPETHBIX IIPUMEPaxX poJib
CO3JJaHMH T€HETUYECKOTO pa3HOOOpa3us B KOMOMHATHUBHOW U3MEHYMBOCTHU B CO3/IaHUU
npejaenax OJHOTO BHU/A. reHETUYECKOTO pa3HO0Opa3usi OPraHu3MoB B
JleMoHcTpanuu [pezaesax OJHOTO BHU/A.
Tabmuiel u cxeMbl: «KomOuHaTHBHAS CpaBHHMBATh TEHOTUITUYECKYIO U3MEHYUBOCTD C
M3MEHYUBOCTBY, «Meio3», «OmIo10TBOpeHre» MOIUPUKATUOHHON

13.4

MyTtannonHas MyTtanroHHas U3MEHUYUBOCTb. Buabl Myraumii: |[PackpbiBaTh cojepxKaHUE TEPMUHOB U MOHITHIA:

3MEHYUBOCTD. FE€HHbIE, XPOMOCOMHBIE, FEHOMHBIE. MYyTali1, XpPOMOCOMHBIE IEPECTPOIKU

3aKOHOMEPHOCTHU CrnoHTaHHbBIE U UHAYIUPOBAHHBIE MYyTallUU. (abepparun), MOJUTITIOUINS, AHEYTIIIOU NS,

MYTaIl[MOHHOTO SAnepHbie MYTaHT,
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rpoiiecca.
JIUTEHETUKA

U [IUTOIUIa3MaTHUYECKUE MYyTalLlUU.
ComMarnydeckue 1 mojoBbie MyTanuu. [Ipudannsl
BO3HMKHOBEHHUs MyTaluii. MyTareHsl 1 ux
BJIMSIHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO Ipoliecca. 3aKoH
TOMOJIOTHUECKUX PSAZIOB B HACIEACTBEHHON
n3menunBocT (H.U. BaBunos). Buesnepuas
M3MEHYMBOCTb U HACJIEJICTBEHHOCTb.
OnuceHemuka u INUEHOMUKA, POTb
DRUCeHemuUyecKux pakxmopos 6 Hacie008aHuu u
UIMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS )
OpP2aHU3MO8.

JlemoHCcTpaunu

[Toptpetsl: I'. [le ®pus, B. Noranucen, H. 1.
BaBuios.

Tabauie! u cxeMbl: «I'eneTnueckue

3a00JsieBaHMsI YellOBEKa», «Buabl MyTanuiiy.
O0opy/aoBaHue: KUBbIE U TepOapHbIC
PK3EMILIIPhl KOMHATHBIX PACTEHHI; pUCYHKH
(boTorpadun) >KMBOTHBIX C Pa3IMUYHBIMHU
BUJIAMU U3MEHYHUBOCTH.

MYyTarcHsl.
[ [puBOUTE IPUMEPHI MyTALIUH, BCTPEYAIOIIUXCS
y pasHbIx opranu3moB. KiaccuduuupoBath
MyTall{ 110 Pa3HbIM OCHOBAHMSIM.

Pasznnyarh Ha U300pakeHUsSIX (cxemax,
TabJIMIaX) TeHHbIE MyTallui, XPOMOCOMHBIE
[epEeCTPOUKH pa3HbIX BUJOB: JIEJIELINH,
ITYTUTMKAILUU, TPAHCIOKALIUY, HHBEPCUU;
r€HOMHBIE MYTalIUU.

CpaBHUBATH MEX]Ty COO0M MyTallK pa3HbIX
BUJIOB.

XapakTepru30BaTh CBOMCTBA MYTAI[AOHHOM
M3MEHYMBOCTH. Ha3pIBaTh NPUUMHBI MyTallAM,
BBISIBJIATH UICTOUHUKHU (PaKTOPOB- MYTareHOB B
OKpYIKaromen cpejie (KOCBEHHO).

[TprBOANTE GOPMYINPOBKY 3aKOHA
rOMOJIOTHYECKUX PAZOB M HACJIEICTBEHHOU
n3menunBoctd H. 1. BaBuioBa u 060CHOBBIBATH
€ro 3Ha4CHHE I IPAKTUKU CEIBCKOTO
X03511CTBA
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IIpakTHuyeckas padora
«MyTanuu y 1po30¢uibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

1Toro yacos 110 Teme

14

Tema «I'eHeTHKA YeI0BEeKA»

14.1

I" eHeTHKa YeIOBEKA.
MeTo bl METUIIMHCKOM
T€HETUKU

Kapuortumn yenoseka. MexayHapogHas
MporpamMMa UCCJIeI0BaHHs TeHOMa YeJIOBEKa.
MeTo bl U3y4eHUsI TEHETUKH YeJIOBEKa:
TeHeaIOrHYSCKHi, OJTM3HEIIOBBIMH,
[IUTOTCHETUICCKUH, TIOMYJISIIITHOHHO-
CTATUCTUYECKNN, MOJIEKYJIIPHO-TEHETUIECKUH.
CoBpeMEeHHOE OTIpeieTIeHne TeHOTHTIA:
MMOJTHOT€HOMHOE CEKBEHHPOBAHUE,
FEHOTUITMPOBAHUE, B TOM YHKCJIE C TIOMOUIBIO
[T11P-ananu3a. HacinencTBeHHbIe 3a00¢BaHUS
yenoBeka. [ eHHbIe U XPOMOCOMHBIE 0OJIC3HH
JenoBeka. boe3Hu ¢ HaciaenCcTBEHHOM
[PEIPaCOIOKEHHOCThIO. 3HAUCHUE
MEIUIIMHCKON T€HETUKH B IPEJOTBPAIICHUN U
JIEUeHUN I'€HETUYECKHUX 3a00JI€BaHMi YeIOBEKA.
Meauko-reHeTHYeCKOe KOHCYIbTUPOBAHUE.
CTBOJIOBBIE KJIeTKH. IIoHATHE «TEeHETHYECKOTO

PackpbIBaTh COEPKAHNE TEPMUHOB U ITOHSATUM:
CEeKBEHHPOBAHME, KApTa XPOMOCOMBI, TPOOaH I,
HacJIe/ICTBEHHBIE 00JIe3HN (MOHOTEHHBIE,
MOJIUT€HHBIE, TeHHBIE, XPOMOCOMHEIE), METUKO-
TeHETUYECKOE KOHCYTBTHPOBAHHUE, TOPOI0Bas
TMarHOCTHKA, aMHUOLIeHTe3. [lepedncnsaTs
0COOCHHOCTH M3YYEHUS TEHETHKH YeJIOBEeKa U
METO/1bl METUIIUHCKOM T'€HETHKH.
XapaKTepu30BaTh METO/Ibl U3YUEHUS T€HETHKU
YeJIoBeKa (TeHEeaTOTUUeCKHH, OJTM3HEIIOBHIH,
[[UTOT€HETUYECKU, MOJIEKYIIIPHO-
reHETUYECKUH, MOMYIISIIUOHHO-
cTaTrcTUyecKuit). OnuceIBaTh 1eH, 3a1a4H U
TOCTHXKEHUST MEKTyHAPOIHOM MPOrpaMMbl
«['enom yenoBekay. Paznuuats Ha
M300paKCHUAX (CXeMaX, TaOIHIax) KapThl
XpOMOCOM (FeHeTHuecKue, Gu3ndeckue,
CHKBEHCOBBIC).
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rpy3a». DTUUECKUE acleKThl NCCIIEIOBAaHUI B
00J1aCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX
KJICTOK.

[" eneTrueckue pakTOpPbI MOBBIIIIEHHON
YYBCTBUTEIBLHOCTH YEJIOBEKA K (PU3HMYECKOMY U
XUMUYECKOMY 3arpsI3HEHHUIO OKPYKaroLIen
Cpebl.

[ eHeTHUECKas IPEeAPaCIIONOKEHHOCTh
YEJIOBEKA K MaTOJIOTHSM.

JleMmoHcTpauuu

Tabmuiel 1 cxembl: «KapuoTum yenoBekay,

«MeTobl N3Yy4eHUsI TEHETUKH YEJIOBEKa,
«I eHeTHyeckue 3a00I€BaHNS YETIOBEKAY.
[IpakTuyeckas padora

«CocTraBjieHHE U aHAJIU3 POJ0CIOBHOI

OHI/ICBIBaTB METOAbI COBpeMeHHOFO
OIpe/ieNICHUs TEHOTHIIA OPTaHU3Ma:
MMOJTHOT€HOMHOE CEKBEHHUPOBAHUE,
FCHOTHHHpOBaHI/Ie, B TOM YHUCJIC C ITIOMOIIBIO
[11{P-ananu3a. XapakTrepu3oBaTh
HAaCJICACTBCHHBIC 3a00JICBAHUS YeJIOBEKA U
3a00JIeBaHMs C HACJIEACTBCHHOM
[PEAPACIIOIOKEHHOCTHIO.

CpaBHHMBATh T€HHBIE, XPOMOCOMHBIE 00JIE3HU
JeJIoBeKa U 00JIe3HU C HACEACTBEHHOM
MPEAPACIIOIOKEHHOCTHIO.

YCTaHaBHI/IBaTB B3aNMOCBA3b MG)K)]y
HAaCJIeACTBEHHBIMHU 3a00J1€BaHUSIMH Y€JIOBEKA U
X T€HETUYECKOH OCHOBOM. OOOCHOBBIBATH
3HAYCHHE MCIUKOTCHETUYCCKOTO
KOHCYJIbTHPOBAHUS B IPEIOTBPAIICHUHN U
JICUEHUH HACJIEICTBEHHBIX 3a00JIeBaHMI
yeJoBeKa

I1Toro yacos 110 Teme

15

Tema «Cenekuusi OpraHu3MoB»

15.1

(OCHOBHBIC TTOHSTHS
CCJICKIIT N

JlomecTukanus v cenekuus. 3apoxIeHue
CEJIEKIIMU U noMecTukanuu. Yuenue H.U.

Basunosa o Llenrpax

PaCKpBIBaTB COACPIKAaHNEC OCHOBHBIX MOHSITHUH:
CCJICKIIUSA, IOMECTUKA M, IPUMHUTHUBHAA

CCIICKIIMA, KOMOMHATHUBHAs ceJieKkuus, Copr,
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MIPOUCXOXKICHUS U MHOTOOOpa3Hsi KyIbTYPHBIX
pacreHuid. Ponb ceneknuu B CO3aHUU COPTOB
pacTeHuii u mopo >kuBoTHBIX. CopT, IOpoAa,
mTamMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacCJIeICTBEHHOM n3MeHunBocty H. M.
Baswusiona, ero 3Hauenne 1 CeJIEKITMOHHOM
paboTHI.

JdemMoHcTpanuu

IToprpetsr: H. Y. BaBuios,

H. B. Muuypum, I'. JI. Kapneuenko, I1. I1.
Jlykbsinenko, b. JI. Actaypos. TaGuuiibl u
cxembl: «L{eHTpBI MPOUCXOKACHUS U
MHOTO00pa3us KyJIbTYPHBIX PACTCHU,
«3aKOH rOMOJIOTMYECKUX PSAJOB B
HACJIEJICTBEHHON U3MEHUYNBOCTI.
JlaGopaTtopnas padora «/3yueHue copToB
KYJIBTYPHBIX PACTEHUH U NOPOJ TOMAITHUX
JKABOTHBIX»

OPOJa, IITAMM.

[lepedncnATb OCHOBHBIE 3TAIbl PA3BUTHS
CEJIEKLMHU KaK Ipoliecca U HAYKU.
Xapakrepu3oBarhb cojepxkanue yuenus H. U.
Basunosa o LlenTpax npoucxoxaeHus u
MHOT000pa3us KyabTypHBIX PACTECHUI.
[Toka3biBath LIeHTpBI MPOUCXOKIACHUS U
MHOT000pPa3us KyabTYpPHBIX PACTECHUH U
LleHTphl TOMECTUKAIIMU TOMALIHUX KUBOTHBIX
Ha KapTe MUpA, CBA3BIBATh UX
MECTOIOJIOKEHUE C OYaraMu BO3HUKHOBEHUS
JPEBHENIINX [[UBUIN3ALINIA.

CpaBHMBaThH COPT, NOPOAY, IITAMM C BUIAMU-

pPOAMYAMH.
OO00CHOBBIBATh 3HAYCHUE 3aKOHA
TOMOJIOTUYECKUX PSIZIOB B HACJIEICTBEHHOU
nm3menunBocTy H. 1. BaBumona s
CEJICKIIMOHHON PabOTHI.

OnuceiBaTh MEPCIEKTUBBI IOMECTUKAITUN U
CO3JIaHHE€ HOBBIX COPTOB KYJIbTYPHBIX
pacTeHui, MOpO TOMAITHUX KUBOTHBIX U
ITAMMOB MUKPOOPTaHU3MOB
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15.2

MeTo bl
CEJIEKIIMOHHOMI
paboTel. CoxpaHeHHUe,
3y4eHUE U
CII0JIE30BAHUE

ITCHCTUYCCKUX

pecypcoB

MeTop! CENEKIIMOHHON PabOTHI.
VckyccTBEHHBIN OTOOP: MAaCCOBBIH 1
WHAUBUAYaJIbHBIN. DTarbl
KOMOMHAIIMOHHOW CEeJIEKIIUH.
VcnibiTaHe IPOU3BOAUTENEH

10 MoToMcTBY. OTOOp MO FEHOTUITY

C TIOMOIIIBIO OLIEHKU (heHOTHUIIA
[OTOMCTBA M OTOOP 110 T€HOTHITY

¢ nmoMo1pto ananuza J{HK.
VcKyCcCTBEHHBIN MyTareHe3 Kak METO[
CEJICKIIMOHHON PaOOTHI.
PagnannoHHBIA 1 XUMHYECKUI
MyTareHe3 Kak MCTOUYHUK MyTalui

Y KYJIbTYpPHBIX ()OPM OPraHU3MOB.
Vcronp30BaHNE TEHOMHOTO
PEOaKTUPOBAHUS U METOJOB
pexkomOunanTHbIX JJHK ms momydaeHust
MCXOJIHOTO MaTepuania Jjsl CEJICKIUU.

[ToydeHue noIUIIIOUIOB.
BuyTtpuBuioBas ruOpuan3aimsi.
bIM3KOPOICTBEHHOE CKPEIIIUBAHHKE,

v nHOpuuHT. HepoacTBenHoe
CKpEIllMBaHUE, WIH ayTOPUIUHT.
[" eTepo3ucC 1 €ro MPUYUHBI.

Hcnonp30BaHue rerepo3uca
B cenexnuu. OTananéunasn

rubpuauzanys. [Ipeononenue

PackppiBaTh cofepKaHle TEPMUHOB U
MOHSTHUI: HUCKYCCTBEHHBIH 0TOOD,
[IPOU3BOIUTENH, IKCTEPHED,
OJIM3KOPOJICTBEHHOE CKpELIBaHUE, WIH
WHOPUMHT, HEPOJACTBEHHOE
CKpeIllUBaHKe, WM ayTOPUJIMHT, YUCTAast
TMHUS, TeTepo3uc (TuOpuaHast cuia),
r€HOMHOE peaKTUPOBaHUE,
MCKYCCTBEHHBIN MyTareHes, (pakTopsl-
MyTareHbl, HOJUIUIOUIbI, OTAAIEHHAS
ruOpuan3aIys, CCKBEeHUPOBAHHE.
XapakTepru30BaTh OCHOBHbBIE METOIbI
CEJIEKIIMM PACTEHHUH U KUBOTHBIX:
HMCKYCCTBEHHBIN OTOOP 1
TUOPUTN3AITHIO.

CpaBHUBaTh MAaCCOBBIN MCKYCCTBEHHBIN
0TOOp € MHANUBHIyaIbHBIM, TOKA3bIBAThH
WX 3HAUEHUE JJISl CEJICKIINU

KYJIbTYPHBIX PACTEHUN U JOMAITHUX
JKUBOTHBIX.
[IpuBOIUTH KOHKPETHBIE PUMEPDI

OTAAIEHHOW THOPUIU3AIMH B CEJICKITUH.

OnwuceiBats onwIT I'. JI. Kapnieuenko

10 IIPCONOJICHUIO 6eCHJ'IO,Z[I/I$I

MCKBHIOBBIX FI/I6pI/I,Z[OB.
Paziauyath Ha I/I306pa)KCHI/I$IX (CXCMaX,

Ta0IUIaX) Y OTACTBHBIX
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OecIIoIuss MEeXBHUIOBBIX THOPHUIOB.
JloCTHXKEHUS CeNIEKIINN PACTEHUHN W JKUBOTHBIX.
«3enénas pesonroyusy. CoxpaHeHUe U U3yUCHUE
TCHETHYECKUX PECYPCOB KYIbTYPHBIX PACTCHHIMA
U VX JUKUX POJUYCH JUTSl CO3JaHUS HOBBIX
COPTOB U THOPHUJIOB CEIILCKOXO3SMCTBEHHBIX
KYJIbTYP.

U3yuenue, coxpanenue u ynpasienue
ceHemuYyecKUMU pecypcamu
CeNIbCKOXO3ANUCMBEHHBIX U NPOMBICTIO8bIX
ICUBOMHBLX 6 YEJISIX VIVUULEHUS] CYUeCmBYIOUUX
U cO30anUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
mom yucie ¢ NpUMeHeHUeM CO8PEMEHHbIX
Memooo8 HayyHbIX UCCIe008AHULL, NEPEOOBbIX
uoetl U nepcneKmuHbIX MexXHOA02ULL.
JlemoHcTpaunu

[Toptpetsl: H. U. BaBusios,

N. B. Muuypun, I'. JI. Kapnieuenxko, H.
bopioyr, /1. K. benses.

Tabauiel U cxeMbl: «MeTO/Ibl CETEKIIUNY,
«Otnanénnas rudbpuanzanus», «MyrareHes.
JlaGopaTopHas padora «/3yuenue MeTo10B
CEJICKIINH

[IpeJICTaBUTENIEN KOHKPETHOTO COPTa U MOPOAbI
XO3SIIICTBEHHO LIEHHbIE IPU3HAKH, HEOOXOIUMbIE
YEJIOBEKY. XapaKTepu30BaTh POJIb CEICKIUHU B
00ecre4eHn! PO I0BOJILCTBEHHON
0€30MaCHOCTH YEJI0BEYECTBA.

[IpuBONTH KOHKPETHBIE IPUMEPHI JOCTUKEHUN
CEJIEKIIMM KYJIbTYPHBIX PACTEHUM M TOMAIIHUX
YKUBOTHBIX B Poccuu
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pacTeHui»

[IpakTnueckas padora «lIpuBuBKka pacTeHu».
Ikckypeust KOCHOBHBIE METOJIBI M IOCTHXKCHUS
CEJIEKLIMM PACTEHM U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IVIEMEHHYIO (pepMy,
COpPTOMCTIBITATENbHBINA YUaCTOK, B TEIIMYHOE
X03SIIICTBO, B 1a00PATOPUIO arpOyHUBEPCUTETA
WM HAYYHOTO LIEHTpa)»

Toro yacos 1o Teme 4

16

Tema «buoTexHoJIOrUd M CHHTETHYECKAA OMOJIOT S

16.1

bHOTEXHOJIOTHMS KaKk HayKa U 1
OTpacib IPOU3BOJCTBA

OOBEeKTHI, UCTOJIb3yEMbIE B OMOTEXHOJIOTHH, -
KJICTOYHBIC W TKAHEBBIC KYIbTYPHI,
MHUKPOOPTaHU3MBI, UX XapaKTePUCTHUKA.
TpanuuronHast OMOTEXHOJIOTHS: XJIeO0TIeUCHHE,
MOJTYYCHHE KUCIOMOJIOYHBIX MPOIYKTOB,
BUHO/IEHE. MUKPOOHOJIOTHYECKUI CHHTE3.
OOBEKTHI MUKPOOHOJOTHYECKUX TEXHOJIOTHIA.
[Ipon3BoIcCTBO OEliKa, aMHHOKHUCIIOT U
BHUTAMUHOB.

JlemoHcTpaunu

Tabauiel U cxeMbl: «lcnonas30BaHne

PackpbIBaTh COEpKaHNE TEPMUHOB U ITOHATUM:
OMOTEXHOJIOTHS, TPATUITMOHHAS OMOTEXHOJIOTHS,
MUKPOOHOJIOTHIECKUI CUHTES,
MUKPOOHOJIOTHYECKasT TEXHOJIOTHSL.
[lepeuncnarh HampaBIeHUs] OMOTEXHOJIOTHH;
LeJIA U 33J]a4H, CTOSIIIIUE TTepeT
OnoTexHoyorrei. XapakTepu3oBaTh OOBEKTHI,
HCIIOJIb3YeMbI€ B OMOTEXHOJIOTHH, - KIIETOYHBIC U
TKAHEBBIE KYJIbTYpPbl, MUKPOOPTaHU3MBI.
OnuceIiBaTh OCHOBHBIE METObI TPAIUIIMOHHOM
OMOTCXHOJIOTUHU U
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MUKPOOPTraHW3MOB B TIPOMBIIIIIICHHOM
MIPOU3BOJICTBEY.

JlabopaTopnasi padora «/3yuenne 0ObEKTOB
OMOTEXHOJIOTUI.

[IpakTHueckass padora

«[Tomy4eHre MOJTOYHOKHCIBIX TIPOTYKTOBY.
IKeKkypeusi «bUOTEXHOOTHS - BaKHEHIIas
IPOU3BOIUTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOICTBO)»

TOCTIIKEHUST MUKPOOUOJIOTUIECKOM TEXHOJIOT HH.
(OO0O0OCHOBBIBATH 3HAYEHHE OMOTEXHOJIOTUHN IS
CEJIbCKOXO03SHUCTBEHHOTO MTPOU3BOJICTBA

16.2

OCHOBHBIE HAIIPABJICHUS
CUHTETUYECKOI OMOJIOruHr

Co3pnanne TEXHOIOTUH U HHCTPYMEHTOB
[[eJICHANTPaBJICHHOTO U3MECHEHHS U
KOHCTPYHPOBAHUS TEHOMOB C TIEJTBIO TTOTYICHHS
OPraHW3MOB M MX KOMIIOHEHTOB, COJIEP KAIINX
HE BCTpeyarolrecs B MPUpPOe
OuocuHTeTH4eckue mytu. Knetounas
UHXeHepusi. MeToabl KyJIbTyphl KIETOK U
TKaHEH pacTeHHWI U )KUBOTHBIX. KprobaHku.
Comaruueckasi TuOpuIU3alus 1 COMaTUYECKHIMA
sMOpuorenes. Vcnob30Banue ramaiouoB B
CEJICKIIUU PACTCHHUIA.

[lonyuenue MOHOKIOHAILHBIX AHMUMEIL.

PackpbIBaTh COEpKAHUE TEPMUHOB M ITOHSATUN:
KJICTOYHAS! WHOKCHEPH S, KIIETOYHAsT TEXHOJIOTHS,
METOJT KyJIbTYPBI KJIICTOK U TKaHEH,
TOTHITOTEHTHOCT, TUTFOPUTIOTEHTHOCTb,
CTBOJIOBBIEC KJICTKH, MUKPOKJIOHAJIbHOE
Pa3MHOKEHHE PACTEHUM, COMaTHYECKas
rUOpUIN3AIIHS, TAIIONIBI, THOPHIOMBI,
MOHOKJIOHAJIbHBIE U MOJIMKJIOHAILHBIC aHTUTEIA,
METO/] TPAHCIIAHTAIIUH SJIEP, KIIOHHPOBaHUE.
XapakTepru30BaTh OCHOBHBIC HAIIPABIICHUS
CHHTETHYECKOI OHOJIOTHH.
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Hcnonvsoseanue MOHOKIOHANbHBIX U
NONUKTOHATIbHBIX AHMUMEN 8 MeOUYUHe.
cKycCTBEHHOE OILIOIOTBOPEHHUE.
PexOHCTpYKIHS SSMIEKIIETOK U KIIOHUPOBAaHUE
PKUBOTHBIX. MeTo 1 TpaHCIUIaHTalUuK SAep
KJIETOK. TexHonocuu 0300poenenus,
KYIbMUBUPOBAHUA U MUKPOKIOHATLHO20
[PA3MHOIHCEHUSL CENIbCKOXO3AUCTEEHHBIX
KYIbmyp.

JleMmoHcTpauuu

Tabmuiel u cxembl: «KieTounass HHXSHEPHsI»

OnuchiBaTh HA KOHKPETHBIX MPUMEPAX METOIbI
KJIETOYHOW MHKEHEPUH.

[IpuBOIUTH TPUMEPHI UCTIOJIH30BAHUS
MOHOKJIOHAJIbHBIX U ITOJIMKJIOHAJIBHEIX aHTUTCH B
MEIULIMHE.

O1eHMUBaTh 3HaYEHUE CUHTETUYECKON OMOIOTHH
U1 CEIIBCKOT0 XO3SIMCTBA U MEIUIIHHEI

16.3

XpOMOCOMHAs ¥ T€HHAs
WHKEHEPHUS

XPpOMOCOMHAsI ¥ T€HHAsI WHKEHEPHSI.
VCKyCCTBEHHBIN CUHTE3 I'€Ha U
KOHCTpyHpoBaHue pekoMOnHanTHbeix JJHK.
Co30aHue mpanceeHHbiX Op2aHU3MOS.
JlocTHKEeHMS ¥ TIEPCIIEKTUBBI XPOMOCOMHOM U
FEHHOW MHXKEHEPUU. DKOJIOTHYECKUE U
STHYECKHE MTPOOIeMbl TeHHON MHKEHEPUU.
JlemoHcTpaunu

Tabauibl u cxeMmbl: «['eHHas HHKEHEPUS»

PackpbIBaTh CoJlep>KaHNE TEPMHUHOB U ITOHSATUI:
reHHAs MH)KEHEePHsl, PECTPUKITHOHHBIE
PHAOHYKJICA3bl (PECTPUKTA3bI), TUTTKUE KOHIIBI,
M1a3MUbl, PECTPUKIIHS, TUTUPOBAHUE,
TpaHcQopMaIusl, CKpUHUHT, TPAaHCTEHHbIE
(remeTruecKku MOIU(PHUIIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METO/IbI PENPOAYKTUBHOTO U
TEPareBTUUECKOT0 KJIOHUPOBAHUS, KJICTOYHbIE
TEXHOJIOTUU U CIIOCOOBI TeHETUYECKOM
WHKCHEPUU.

XapakTepu30BaTh JOCTHKEHUS T€HHOM

MHXCHCPHH.

86



OLieHUBATh YKOJIOTHYECKUE U ITHUECKUE
MpoOJIEeMbI KJIOHUPOBAHUS U CO3/IAaHUS
TPAHCT€HHBIX OPTaHU3MOB, IEPCIIEKTUBbI
Pa3BUTHUS XPOMOCOMHOM ¥ T€HHOW UHKEHEPUU

16.4

MenuiuuHcKue
OMOTEXHOJIOTUHN

MenunuHCKHe OMOTeXHOJOTHU. [locmeenomnas
yugposas meouyuna. I1L[P-ouacnocmuxa.
\Memaboniomublil ananus, 2eHoyeHmpudecKull
aAHAIU3 NPOMeoMa 4en08eKa 0 OYeHKU
cocmosiHus e20 300poeusl. Ficnonvzosanue
CcmME0.108bIX Klemok. Tapeemuas mepanus paxa.
3D-6uounscenepus ons pazpabomku
@DyHOAMEHMAILHBIX OCHO8 MEOUYUHCKUX
MexHon02Ull, CO30aHUSI KOMNIEKCHbIX MKAHel
couemanuem mexHonr02ull mpéxmepHo20
ouonpurmunea u ckaggonounea ona pewierus
30044 NepcoHaIu3uUpPOBaAHHOU MEOUYUHDI.
Co30aHue 6eKMOPHBIX BAKYUH C YEIbIO
obecneuenuss KOMOUHUPOBAHHOU 3aAUjUMblL OM
6o30youmeneti OPBU, ycmanosnenue
IMONIEKYIAPHBIX MEXAHUZMO8 (DYHKYUOHUPOBAHUS

PackpeiBath cojiepKaHuEe TEPMUHOB U IOHSATUIA:
MEIUIMHCKAs OMOTESXHOJIOT UL, METa00JIOMHBII
aHaJIN3, TCHOLICHTPUYECKUI aHAJIN3,
MEPCOHATU3NPOBAHHAS MEJIUIINHA,
pereHepaTuBHasi MEAUIMHA. XapaKTeprU30BaTh
METOIbI METa00JIOMHOTO Y T€HOIIEHTPUIECKOTO
aHaJM3a; UCIOJIb30BaHUE CTBOJIOBBIX KIIETOK;
[TI{P-1uarHoCTUKyY; TAPreTHYIO TEPANUIO paKa
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\PHK-cooepaicawux eupycos, 6vi36186ar0ujux
0c000 onacHvie 3a0071e6aHUsL HeN08eKd U

1Toro yacoB o TemMe 4
Pe3epBHOE BpeMst 1
OBIIEE KOJIMYECTBO 102
YJACOB I10 I[TIPOI'PAMME
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11 KJIACC

KoymuectBo
Ne 0/l | Hapmenosanue pasnenos n 4ACOB ITporpamMmMHoO€E conepKanue OcHOBHBIE BUJIBI JIEATENBHOCTH 00yYarOIUXCsl
TeM y4eOHOTO IpeaMeTa
1 [Tema «3aposaenne ¥ pasBUTHE IBOJIIOLHOHHBIX NPEICTABJICHUN B 0H0J0rHN»

11

DBoJroMoHHas Teopus Y.
JlapBuHa

1

DposmononHas teopust Y. Jlapsuna.
[IpennocelIku BOSHUKHOBEHMS TapBUHU3MA.
JKu3Hb 1 HaydHas nesrenbHOCTh Y. JlapBuHa.
JleMoHcTpauuu

[TopTpetsl: Apuctorens, K. Jlunnen, XK. b.
Jlamapk, 2. K. Cenr-Mnep, K. KroBbe, Y.

JlapBuH.
Tabauie! u cxeMbl: «CrucreMa KUBOW MPUPOIbI

(mo K. JIunnero)», «JlecTHUIIA )KUBBIX CYIIECTB
(mo Jlamapky)», «Mexanu3m HopMupoOBaHHS
MPUCTIOCOOJICHUH Y PACTEHHI M )KUBOTHBIX (I10
Jlamapky)», «Kapra-cxema mapmipyra
nyremiectsus Y. Jlapsunay, «Haxonku Y.
JlapBrHa

PackpbIBaTh COEpKaHNE TEPMUHOB U ITOHSATHUM:
KpeallnoHU3M, BUJ, CHCTEeMaTHKa, OMHapHAsI
HOMEHKJIaTypa, NCKYCCTBEHHAs CUCTeMa
KJ1acCU(PUKAIIMK OPraHU3MOB, HCTOPUIECKUN
METOJI, TaPBUHU3M. XapaKTEPHU30BaTh B3TJIS/IbI
Apucrorens, OMmneaokna, Jlykpeuus Kapa, J[x.
Pest Ha pa3BUTHE )KUBOU NPUPOJIBIL.

OuenuBath Bkiaa K. JIunues B pazButue
OUOJIOTHH.

CpaBHuBaTh B3MIIsIABI HA BUJ U HBOTIONMIO K.
JIunnes, XK. b. Jlamapka u Y. /lapuna.
Kputnuecku oLieHUBaTh KPEAaMOHUCTCKHE
B3IJISI/IbI HA )KUBYIO IPUPOY.

[lepeunciiaATh KyJbTYPHO-UCTOPUUECKUE U
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MOSIBJIEHUSI SBOJIIOLIMOHHOM Teopuun

4. /lapBuHa.

OnuceIBaTh poJib HCTOPUUECKOTO METO1A.
M3arate CylHOCTb 3BOIIOLMOHHON Teopuu Y.
[lapBuHa.

HazbiBaTh 0cHOBHBIE (DakThl OHOTpadun

U. JlapBuHA 1 3Tanbl CO3AaHUS UM
PBOJIIOLIMOHHON TEOPUH

1.2

JIBHOKYIIE CHIIBI 3BOJIFOLIUN
BH10B 110 Y. JlapBuHy

JIBY>KyIe CHIIbI 3BOJIFOIIMHA BUAOB 110 Y.
JlapBuHY (BBICOKAs HHTCHCHBHOCTH
Pa3MHOCHHS OPTaHU3MOB, HACJICICTBCHHAS
M3MEHYUBOCTh, 00pK0a 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN U MUCKYCCTBEHHBIN 0TOOD).
JlemoHcTpaunu

[Toptpert: Y. /lapBuH.
Ta6muib! u cxembl: «PopMbl OOPHOBI 32

cymiectBoBaHHe», «I[1opoabl romydein,
«MHoroo0pa3sue KyJIbTypHBIX (POpPM KaIryCThI»,
«[Topobl TOMaNIHUX KUBOTHBIXY», «Cxema
00pa3zoBaHus HOBBIX BUIOB (110 Y. [JapBuny)»,
«CxeMa COOTHOIIECHUS ABMKYILIUX CHUIT

OBOJJIOIIMH»

PackpbIBaTh COEpKaHNE TEPMUHOB U ITOHSATUM:

HACJIE/ICTBEHHOCTh, N3MEHYHBOCTb,
HMCKYCCTBEHHBIN 0TOOP, O0phoa 3a
CYIIECTBOBAHKE, ECTECTBEHHBIH 0TOOP.
M3maraTe CylHOCTb y4EHUS

4. /laprHa 00 HCKYCCTBEHHOM OTOODE.
XapaKTepu30BaTh ABUKYIIHNE CHUIIbI IBOJIOLUN
BUA0B 110 J[apBuHY.

[IpyMeHsTh 3HaHUS O ABIKYILIUX CHJIaX
PBOJIIOLIMY BUJIOB 10 J[apBUHY /Ui 00bSICHEHUS
MHOT000pa3usi BUAOB, HOPOJI JOMAIITHUX
PKUBOTHBIX U COPTOB KYJIBTYPHBIX PACTEHUU
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1.3 |®opmupoBanue 1 OdopmiieHne CHHTETUYECKOH TEOPUH
CUHTETUYECKOH Teopuu sBommonnu (CTO). HeittpanbHas Teopus
HBOJTIOIIUH HBosIoIIMH. COBpeMEHHAst HBOJIIOIIUOHHAS .
O — PackpbIBaTh cojiep:kaHie TEPMUHOB U TIOHSITHIA:
3HATCHNE SBOTIONMOHHOMN TOOPHH B TapBUHU3M, MyTallil, MyTaIllHOHHBIN TPOIIECC.
(hOopMUPOBAHUN €CTECTBEHHOHAYYHOHW KapTHHBI OOBACHATS HPIHHE KPA3HCA NPBHHK3MA.
MHpa. O00CHOBBIBaTh 3aKOHOMEPHOCTh
Nemoucrpamun TpaHchopMaIiK JAPBUHU3MA B CHHTETHIECKYIO
Hoprpers: C. C. UeTBepHKOB, reoputo dsosotui (CT3).
V. W. Imansraysen, k. Xomreiin, 1. K. W3naratb ocHOBHBIE nooxeHust CTO.
BelsieB. Ouenusats Bkiaza ['. Jle @puza, C. C.
Tabmuibel U cxembl: «OCHOBHBIE MTOJIOKEHUS erepukosa, 1. I1. llImanbraysena, /. K.
CHHTETHYECKOH TEOPHUH SBOJIIOLUI) bensesa B popmuposanue CT3.
OuenuBats 3Hauenre CTO B popmupoBanuu
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa
HToro 4acos no teme 4

2

Tema « MuKpo3IBoOIIOINS U

eé pe3yJbTaThbD)

2.1

DTansl BOJIIOIHOHHOTO
I[Ipouccca: MUKPOIBOJIOLUA
1 MaKpOSBOJIFOLIMA.
HOHyJ'IHI_II/IH - JJICMCHTapHasd
CANHUIA 3BOJIFOITUN

3

[Tomynsmus Kak 3JeMeHTapHas euHUIIA
HBosIoMH. COBPEMEHHBIC METO bl OIICHKH
FEHETUYECKOTO0 Pa3HOOOpa3us U CTPYKTYPhI
nonynsuuii. Usmenenue renooH1a nomynsiuu
KaK 3JICMEHTApHOE ABOJIFOIIMOHHOE SIBJIICHHE.

3aKOH I'eHEeTHYECKOIO paBHOBCCUSA

PackppiBaTh cofiepkaHie TEPMUHOB U MTOHSATHIA:
MUKPOIBOJIIOLHSI, MAKPOIBOJIIOIHS, MyTAIlUH,
MOMYJISIIIHSL, KOMOUHAIIMH [€HOB, TeHO(OHI,
RIIEMEHTAPHOE SBOJIIOIIMOHHOE SIBJICHUE.
XapakTepru30BaTh MUKPOIBOJIOIIUIO KaK dTall
MOSIBJICHUS TPUCTIOCOOICHUHN 1

BUI000pa30BaHUA.
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JIx. Xapau, B. BaiinOepra.
JleMoHcTpauuu
Tabnuibl U cxembl: «MyTanMOHHAs

U3MEHUYUBOCTEY, «[lomyisiimoHHast CTpyKTypa
BUJIa», «CxeMa MposBIICHUS 3aKOHa Xapau-
Baitn6epray.

JlabopaTopnasi padora

«BoIsBIIEHNE U3MEHYMBOCTH y 0COOCH OJHOTO
BHJIA»

XapakTepr30BaTh MOMYJISILIUIO KaK
AIIEMEHTAPHYIO €IMHHUILY SBOJIIOLUH.
[lepeunciaTs TpU3HAKKU UACATHBHON NOMYJISLIMA
1 OOBSICHATH YCIIOBUS BBIIIOJHEHUS 3aKOHA
Xapnau- BaiinGepra.

[IpyMeHsTh UMEIOIIEeCs 3HaHUS IS
00bsCHEHUS IPUYUH U3MEHUYHUBOCTH Y 0c0o0ei
0J/IHOTO BUJA

2.2

DnemeHTapHbIe (PAKTOPHI
HBOJIIOLIUI

DnemMeHTapHble (PAKTOPHI (IBUKYIIUE CHUIIbI)
ABOJIIOIMHA. MyTallMOHHBIN TIpOLIecC.
KomOunaTiBHAs ©3MEHYHBOCTH. [[peiid reHoB -
cllydaiiHble HEHaIIPaBJICHHbIE HU3MEHEHHUS
JaCTOT aJljIesiel B momymsanusaX. DphexT
OoCHOBATeNs. DPhgexkm 6YymblIoUHO020 20PIbIUKA.
CHuoicenue 2enemuyecko2o pazHooopasus.
npuuunsl u creocmeust. Ilposisienue sgpgpexma
opeltigha 2erno6 8 OOILUUX U MATILIX NONYAAYUSIX.
Murpauuu. V30a40us nonyJsasiuin:
reorpaduyeckas (MpoCTpaHCTBEHHAs),
Ouonoruueckas (penpoayKTHUBHAs).
JleMmoHCTpamun

[Toptpetsl: C. C. UeTBepukos, D. Maiip.

PackpbIBaTh COEpKaHNE TEPMUHOB U ITOHATUM:
MYTAI[HOHHBIN TPOIIECC, KOMOMHATHBHAS
W3MEHUYUBOCTb, TIOMYJISIIMOHHBIC BOJIHBI, TP
TCHOB, MUTPAITUH, U30JIAIHS, TeoTpadraecKas
(TIpocTpaHCTBEHHAS ) 30N, OMOJIOTHYECKAast
(penpoaykTUBHAs) U30IAINA, D DHEKT
ocHoBaTes, dPPEKT OyTHIIIOUYHOTO TOPJIBIIIKA.
XapaKkTepu30BaTh AEMEHTapPHbIE (GaKTOPbI
(mBuKyIIME CUIIBI) 3BOMIOIMU. OLIeHUBATh BKJIA]l
C. C. YerBepukoBa, J. Maiipa B pa3BuTHE
ABOJIIOIIMOHHOTO YYEHHUSI.

OOBACHATD PUUYUHBI HEHAIIPABJICHHOTO
ECTBUS 3IIEMEHTAPHBIX YBOJIIOIIMOHHBIX

(hakTopoB.

92



Tabuuibl U cxembl: «JIBUKYIIHUE CUTTBI

SBOJIIOLIMMY, «DKOJIOTHYeCKasi U30JILUs
TOTTYJISIIII CeBAaHCKOW (hopern,
«["eorpaduueckas N30A1MS JINCTBEHHUIIBI
CUOMPCKOM M TMCTBEHHUIIBI AAYPCKOW»,
«IIomynsIMOHHBIE BOJIHBI YHCIEHHOCTH
XUILHUKOB U KEPTB»

0 JIBIDKYITUX CHUIJIAX IBOJIIOIHHU TSI OOBSICHEHUS
MPUYXH Pa3HOOOpa3us TeHO(HOHAA TIOMYIISAIHN
OJTHOTO BHJA

2.3

EcrecTBenHbIit 0TOOD -
HaIPaBJISIOMHN PakTop
HBOJIIOITH

EcTtecTBeHHBIN 0TOOP - HaNpaBIAIOMUN (HAaKTOP
HBOTIONMH. POPMBI €CTECTBEHHOTO 0TOOpA:
NBUKYIINH, CTAOMIN3UPYIOLIUH, pa3phIBAOIIHMA
(mu3pyntuBHbIi). [TonoBoit oT60P.
BO3HMKHOBEHME U HBOJIIOLUS COLIUATIBHOTO
MOBE/ICHUS KUBOTHBIX.

JlemoHcTpaunu

Ta0manie! 1 cxeMbl: «Cxema NelCTBUA

€CTECTBEHHOI0 0TO0pay, «@opMbl OOpPLOBI 3a
CyIIeCTBOBaHHEY, «HIyCTpUATLHBIN
MeJIaHU3MY, «JKUBBIE UCKOTIAEMBIE)

PackpbIBaTh COEpKaHNE TEPMHUHOB U MTOHSATUI:
€CTECTBEHHBIN 0TOOD, IBIKYIIUNA 0TOOP,
cTaOUIN3UPYIOLIUI 0TOOP, pa3phIBAIOIIHIA
0TOOP, OJIOBOH OTOOP.

XapakTepu3oBaTh €CTECTBEHHBII 0TOOD Kak
TIBUKYIIYIO U HAIIPABJISIONIYIO CHITY 9BOJIIOIUH,
ero (hopMHI.

Paznuuate GpopMbl ecTecTBEHHOTO 0TOOPA B
MOMYJISILUSIX, TPUBOJUTH IPUMEPBI IEHCTBUS B
NOMyJSIUsIX (OpM eCTECTBEHHOTO 0TOOpA.
OOBACHATD NMPEANOCHUIKU IJIs JeHCTBUS
NIBIDKYIIEH M CTaOMIU3HPYIONIeH hopm
€CTECTBEHHOT0 0TOOpa.

CpaBHuBath (HOpMbI €CTECTBEHHOTO 0TOOPA,

93



[TpuMeHSATh UMEIOIIHMECs 3HAHHSI O €CTECTBEHHOM
oTOOpE 111 00BACHEHUS MPOIIECCOB,
MPOUCXOISIIMX B IONYJISIIUSIX BUAOB
OpraHu3MoB

24

[Ipucrnoco6aeHHOCTh
OpPraHU3MOB KaK pe3yJIbTar
MUKPOIBOJIOIIAU

[Iprcrnoco6aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOAIBOJIONNH. BO3HHUKHOBEHHE
[PUCIIOCOOIEHUI Y Opranu3MoB. ApoMopdo3bl
u uauoagantauuu. [puMeps! nmpucrnocoOnennit
Yy OpraHu3MOB: MOP(OJIOTrHIECKUE,
(uznonoruueckre, GMOXUMHYECKUE,
nosejeHueckre. OTHOCUTEIbHOCTD
PUCIOCOOIEHHOCTH OPraHU3MOB.
JlemoHcTpaunu

Ta6muipe! u cxembl: «IlokpoBUTEIHCTBEHHAS

OKpacka >KUBOTHBIX», «[Ipenynpexnaromas
OKpackKa >KUBOTHBIX», «DU3HOIOTMYECKHE
aganranuny, «IIpucnoco6ieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEILHOCTD.
Oo6opynoBanue: repbapuu pacTeHHIA;
KOJUIEKIIMA HACEKOMBIX; Uy4elia MTHUIl U 3Bepeit
C IpUMepaMH Pa3TUYHbBIX TPUCTIOCOOICHHIA.

PackpwiBaTh cojiepKaHHe TEPMHIHA
MPUCTIOCOOJIEHHOCTh OPTAaHU3MOB (@1arTaIms),
apomop}o3, uanoaanTaims.

[TprBOIUTH KOHKPETHBIC PUMEPHI
MPUCTIOCOOICHUI OpraHu3MOB
(Mopdomnornueckue, pu3nOIOTHUECKHE,
OonoxuMuueckue, nopeaeHueckue). OObACHATD
MEXaHH3M BO3HUKHOBEHUS MPUCIIOCOOICHUH Y
OpraHU3MOB.

[TpuBoIUTH IPpUMEPHI apoMOP(HO30B U
WIM0AIaNTallui y PACTEHUH U )KUBOTHBIX.
OOBACHATH POJIb ApOMOP(HO30B B OCBOCHHUH
OpraHu3MaMu HOBBIX CpeJl OOUTaHUSI.
OOBACHATH POJIb UINOATANTAIINI B
MPUCTIOCOOICHUH OPraHU3MOB K KOHKPETHBIM
yCcIOBUSAM cpelibl. Jloka3piBaTh OTHOCUTENIBHBII
XapakTep MPUCIOCOOIEHHOCTH U MPUBOAUTH
MpUMepbl OTHOCUTEIBHOCTH aJIanTaIlil.
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JlabopaTopnasi padora

«[IpucnocobiieHns opraHu3MoOB U UX
OTHOCHTEIIbHAS 11eTIECO00Pa3HOCTDY.
JlabopaTopnasi padora

«M3ydenne apoMopo30B U UANOATATITALIAN Y
PaCTeHUM U KUBOTHBIX)»

PackpblBaTh 3HAYCHUE ABUKYLIUX CHII
ABOJIIOIUH B (DOPMUPOBAHUH IPUCTIOCOOTCHUI

2.5

Bun, ero kpurepuu n
CTpYKTYypa

Bun, ero kputepuu u CTpyKTypa.
JleMmoHcTpauuu
Tabaune! u cxembl: «Kputepun Bunga», «Buabl-

NBOMHUKNY, «CTPYKTypa BHJIAa B IPUPOJIEN.
Oo6opyaoBanue: repOapuu PacTCHHIA;
KOJUIEKIIMN HACEKOMBIX; yydesia NTULl U 3Bepen
Pa3HBIX BUJIOB.

JlaGopaTopHas padora

«CpaBHEeHHE BUJIOB 10 MOP(HOJIOTHYECKOMY
KPUTEPHUIO»

PackpbIBaTh coiepKaHle TEPMUHOB U MOHSITHI:
BUJI, KPUTEPUH BUJA, TOTUMOP(U3M, BUIbI-
NTBOMHWKH, apealt, 3KOJOruyecKas HUIIA,
MOTTYJISIIHSI, BUJIOBOY KApUOTHIT, KOCMOTIOJIHTEI,
DHJIEMHKH, TT0JIBU]IbI, SKOTHIIBIL.
XapakTepu30BaTh KPUTEPHH BUA
(Mopdomornyeckuii, reHETHYECKHUH,
OMOXUMHUYECKH, reorpadUuecKuid,
PKOJIOTHUeCKuid, Onoxumuueckuit). OOBSACHATH
HE00XO0IMMOCTh MCIIOJIb30BaHMS BCEH
COBOKYITHOCTH KPUTEPHEB ISl ONIPEICIICHUS
BUJIOBOW TPUHAICKHOCTH OpraHU3Ma.
[lepeuucnsaTb OCHOBHBIE BHYTPUBHUIOBEIE
rpynnupoBKU. OOBIACHATH IPUUNHBI
CYILIECTBOBAHUS MOHO- U TIOJUTUITHYECKUX
BU10B. CpaBHHUBATH BU/IBI T10

MOP(HOJIOTHIECKOMY KPUTEPHUIO
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2.6

Bunoob6pa3oBanue Kak

pe3yabTaT
MUKPOIBOJIOIUH.
CBs3b

MHUKPOSBOJJIONUA U
OITUJCMUOJIOTNHU

BunooOpa3zoBaHue Kak pe3yabTaT

MUKPOIBOJIIOIUH. 3051111 -
KITIOYCBOU (PakTOp BUI00Opa30BaAHUS.
[Tytu 1 criocoOb1 BUI000pa30BaHus:
ajuionarpudeckoe (reorpaduueckoe),
CUMITATPUUYECKOE (IKOJIOTHUECKOE),
«MTHOBEHHOE» (TIOJIUILIONIU3AIIHS,
rubpunuzanus). JmureasHOCTh

9BOJIFOLIMOHHBIX ITPOLIECCOB.
MexaHnu3mbl HopMHUPOBAHUS

OHOJIOTHYECKOTO Pa3HO0Opa3usl.
PoJIb DBOJIFOIIMOHHON OMOJIOTHH

B pa3pabOTKe HayYHBIX METO/IOB
coXpaHEeHHUs OMOopa3zHOOOpa3us.
MUKpO3BOIIONUS U KOIBOJIIOIHS
apa3uToOB U UX X0351€B. MeXaHU3MBI
(hopMHpOBaHUS YCTOHYMBOCTU

K aHTHOMOTUKAM M CIIOCOOBI OOPHOBI

C HEH.
JleMmoHCTpamumn
Tadau1e! 1 cxeMbl: «CriocoObl

BU1000pa3oBaHusy», «I” eorpadudeckoe
BUI000pa3oBaHue TPEX BUAOB JaHIBIIICIH,
«IKOJIOTHUECKOE BUI000pa30BaHUE BHIOB
cunuIy, «[lomummoner pactenuii», «KamyctHo-
peneYHbIi THOPHUIY.

PackppiBaTh cofepKaHle TEPMUHOB U

MOHITHI: BUI000pa30BaHKe, U30JIALINS,
KOPBOJIIOLIMSL.

XapakTepu3oBaTh BU1000pa3oBaHue
KaK pe3yJIbTaT MUKPO3BOIIOLUH.
OOBACHATH POJIb U30JIALIUN

B 00pa30BaHUU HOBBIX BHJIOB.
XapakTepu30BaTh pa3IndHbIe CIIOCOOBI

BH1000pa30BaHMsl (AJIJIOMATPUIECKOE,
CUMIIATPUUYECKOE).

[IpuBOUTE KOHKPETHBIE PUMEPHI
BUJIOB, 00pa30BaBIINXCS Pa3IMUHBIMU
criocobamu.

[IpuMeHsTh 3HAHUS CTTIOCOOOB
BH1000pa30BaHM i1 OObSICHEHUS
[PUYHUH MHOTOOOpAa3usi BUJIOB.
OOBACHATH BOSHUKHOBEHHUE

YCTOWYMBOCTH ITATOICHOB
K aHTHOMOTUKAM
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O6opynoBanue: repbapuu pacTCHUA OJIM3KUX
BUJIOB, 00Pa30BABIINXCS PA3TMYHBIMH
criocobaMu
Htoro yacos 1o teme 14
3 |Tema «Makpod3BOJOIUS U €€ pe3yJbTaThD»
3.1 [Makpo3BOJTIOIIHS. 1 MeTo1bl U3y4EHHs] MaKPO3BOJIIOLIHH.
[TaneoHTOIOTHYECKIE [TaIeOHTOIOTHYECKUE METO B U3YUCHUS
METO/TbI H3yICHHS HBosroriH. [lepexoHbIe GOpMBI U
DBOJTFOITIH (rIIOreHeTHYECKUE PSIJIbI OPTaHU3MOB. PacKpBIBATE COJIEPKAHNE TEPMUHOB 1 MOHATHII:
JlemoncTpanuu MaKpO3BOJIONHUS ((PUIOTEHES), TIEPEXOIHBIE
Ta6muiel U cxembl: «DUTOTEHETUISCKUN PSIT (hOPMBL, PHIIOTEHETHYECKHE PAIB,
TIOTIIa TN, « APXEOTITEPUKCY, «3BEPO3yObhIe ATIEOHTONOTHS.
auepb», «Creronedansny, «PUHHOGUTHD, XapakTepH30BaTh MAKPOIBOJIONIIO KAK
«CemenHbIE MANOPOTHUKI. Ha/[BUIOBYIO 9BOJIOINIO 00PA30BaHMs KPYITHBIX
ObopynoBanue: KOILIEKIMH, Tepbapuy, TAKCOHOMHYECKHX equHUI]. OOBSICHATH 3HAYCHHUE
MYJISIKU UCKOTIAEMbIX OCTaTKOB OPraHU3MOB [TAJTCOHTONOTHYCCKIX HCCIIEIOBAHMIA IS
nostydeHus: (PakTOB HBOJIIOLIUU OPTaHU3MOB.
[IpuBOIUTH IPUMEPHI OPraHU3MOB,
OTHOCSIINXCS K IEPEXOTHBIM (popMaMm.
Ha3zbIBaTh TpyIIbl OPraHu3MoB, JJisi KOTOPBIX
BOCCTaHOBJICHBI (DUIIOTEHETHUECKUE PSI/IbI.
CpaBHUBATH MPOIECCHl MAKPOIBOIIOIHNH U
MUKPO3BOJIOLUU
3.2 1
buoreorpaduueckue buoreorpadguueckrue METOIbI U3y4EHUS
METO/IbI H3yUCHHUSI hBomonK. CpaBHeHuE GIIOPHI U payHbI PackpriBaTh cofepkaHie TEPMUHOB U TIOHATHH:
HBOJTIOIHH MaTEPUKOB U OCTPOBOB. ouoreorpadus, YHIEMUKH, PETUKTHI.
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buoreorpaduueckue obmacta 3emin.
Buabpl-5HIEMUKHN U PEITUKTHI.
JleMoHcTpanuu

Tabmuubt u cxembl: «broreorpaduueckue 30HbI
3emimy», «/Ipetih KOHTHHEHTOBY, «PeTHKTHI.
O6opyaoBanue: repOapuu; KOJUICKIIUN
HACEKOMBIX

O060CcHOBBIBaTh 3HaUEeHUE Ouoreorpaduu s
W3YYEHUS SBOJIIOLIMY OPraHU3MOB.
[lepeuncnars Ouoreorpaduyeckue 00IacTu
3eMJIM U OOBSCHATH IPUYNHBI UX BBIJCIICHHS.
CpaBuuBats ¢Guiopy u GayHy MaTepuKOB U
OCTPOBOB, PACTEHUSI U )KUBOTHBIX PA3HBIX
ounoreorpaduueckux obnacreit. [IpuBoanTh
MPUMEPHI PEIIMKTOBBIX OPTaHU3MOB, BHJIOB-
AHIEMUKOB. OOBSICHITH IPUUYUHBI COXPAaHEHUS
BUJIOB DHJIEMHUKOB U (OKHBBIX MCKOTIAEMBIX)

3.3

OMOPHOIOTHYECKUE U
CpPaBHHUTECIIBHO-
MOP(HOJIOTHIECKHE METOIbI
W3yUEHHUSI SBOJTFOIIAN

OMOPHOJIOTUYECKHE U CPABHUTEIHHO-
MOP(HOTOrHIeCKUEe METO/IbI U3YICHHUSI
OBOJIFOIINH. I" emeTnyeckne MeXaHNU3MBI
HBOJTIOIIUY OHTOTEHE3a U MOSIBICHUS
YBOJTIOIIMOHHBIX HOBIIIECTB.

[ OMOJIOTHYHBIC M aHAJIOTUYHBIC OPTAHBI.
PynmumeHTapHbIe OpraHbl H aTaBU3MBbI.
MoeKyIsIpHOTEHETHUECKIE, OMOXUMUYECKUE
MaTeMaTHYECKUE METO bl U3YUEHHSI SBOJIIOLINH.
[" omosnoruunbie reHpl. COBPEMEHHBIC METOIbI
OCTPOEHHS (PUITOTCHETHYECKHUX JICPEBHEB.

PackpbIBaTh COEpKaHNE TEPMUHOB U ITOHSATHUM:

AMOPHUOJIOTHS, MOP(HOJIOTHSI, TOMOJIOTHYHBIC U
aQHAJTOTHYHBIC OPTaHbBI, PYTUMEHTHI, ATABU3MBI,
OMOXMMHYECKas TOMOJIOTHSI.
XapaKkTepu3oBaTh YMOPUOJIOTUYECKHE,
CPaBHUTEIBLHO-MOP(OJIOTHUECKHE,
MOJIEKYJISIpPHO-T€HETHYECKHE, OMOXUMHUYECKHE,

MAaTEMAaTUYCCKHUE METO/AbI U3YYCHHS 3BOJIIOLIUH.

OOBACHATH 3HAYCHUE IMOPHOJIOTHH,
CPaBHUTEILHOW MOP(OIOTHH, MOJICKYIIIPHON
TCHETUKHU, OMOXUMUH,
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XpOMOCOMHBIe MyTalli1 U 3BOJIFOIHA TCHOMOB.

JleMoHcTpanuu

[Toprpetsl: K. M. Bap,

A. O. Kopanesckuii, @. Mroiep, 3. ['ekkens.
Ta0muie! u cxeMmbl: «HadansHble cTagnn

SMOPHUOHAIBHOTO Pa3BUTHSI TO3BOHOYHBIX
JKHUBOTHBIX», «I" OMOJIOTHYUHEBIEC U aHAIOTUYHEIE
opranbly, «PyTuMeHTB», « ATABU3MBI»,
«XpOMOCOMHBIE HAOOPHI YETIOBEKA U
HIMMITaH3e».

OO0opynoBaHme: KOJUJIEKIIUH, repOapuu,
MYJISTKU TOMOJIOTUYHBIX, aHAJIOTUYHBIX,
PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB

OMOMH(POPMATUKY TSI U3YUEHUS 3BOIOINN
OpPraHu3MOB.

OuenuBath Bkiag A. O. KoBaneBckoro B
Pa3BUTHEC 3BOJIIOMOHHOTO YUYCHUA. OnuceIBaTh
T'CHCTUYCCKNEC MEXaHNU3MBbI 3BOJIOIIUN
OHTOI'€HE3a U NOABJIICHUA 3BOJIFOIITMOHHBIX
HOBIIIECTB.

[IpuBOUTH IPUMEPHI ATABU3MOB U
PYAUMEHTAPHBIX OPraHOB Y pa3IMYHBIX
OpPraHnu3MoOB U 00BACHSITH MIPHUYHHBI UX
TTIOSABJICHU .

[IpuBOAUTH TPUMEPHI TOMOJIOTUYHBIX U
AHAJIOTMYHBIX OPraHoOB.

CpaBHUBATH CTPOEHHE OPraHOB Y OPraHU3MOB
pa3HbIX CUCTEMATUYECKUX TPYIIIL.

[TpuBOAMTH TPUMEPH OMOXUMHUYECKON U TEHHOU
TOMOJIOTHH.

OuenuBath 3Ha4eHHEe OMOMH(DOPMATUKH TS
M3Yy4eHHUS 3aKOHOMEPHOCTEHN 3BOJIOIUN

3.4

OO6111e 3aKOHOMEPHOCTH
HBOJIIOIINH

OO0mre 3aKOHOMEPHOCTH (ITPaBUJIa) YBOJTFOIHH.

[punyun cmernvl hynkyuil.
HeobpaTumocTh 3BOJIOLUY.
AnanTuBHAs pajraius.
HepaBHOMEpPHOCTH TEMIIOB SBOJIOIHH.

JlemoHcTpaunu

PackpriBaTh cofiepkaHie TEPMUHOB U TOHATHUI:
cMeHa YHKIHI OpraHoB, HEOOPATUMOCTh
PBOJIIOLIMH, aJANTUBHAS paJnallus,
HEPaBHOMEPHOCTh TEMIIOB SBOJIIOIHH,
yepe0BaHNE TTIABHBIX HAMIPABICHUHN SBOIOIUH.
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TaOnuue! u cxembl: «I TaBHBIC HANIpaBICHUS

SBOJIIOLIMINY, «O0I1IHE 3aKOHOMEPHOCTH
SBOJTIOLIAN

AHaIM3UPOBATH IPUUMHBI YEPEOBAHUS
[JIABHBIX HallpaBjeHU! 3Bosronuu. [Ipusoante
[IPUMEPHI IPOUCXOKICHHUS OPraHU3MOB OT
HeCHeIMaIM3UPOBAHHBIX MPEAKOB U UX
nporpeccupyomniei crenuanu3anuu. OObsICHATH
MPUYMHBI HEPABHOMEPHOCTU TEMIIOB SBOJIIOIIHH.
[IpuBOUTE IPUMEPHI AAANTUBHON paguallii y
OpPraHn3MOB.

OOBACHATH NPUUYUHBI HEOOPATUMOCTH HBOJIIOLIUN

VToro 9acoB 1o teme 6
4  [Tema «IlpoucxoxaeHue U pa3BuTHe ;KM3HU Ha 3eMJie»
4.1 |['unoTe3bl BOSHUKHOBEHUS 2 HayuHble runoTe3sl IPOUCXOKACHUS )KU3HU Ha |PacKphIBaTh cojiepaHue TEPMUHOB U IOHSTH:

JKU3HU Ha 3eMiie

3emute. AGuoreHes u nancnepmus. Jlonaydnbie
[IPEICTABIICHUS O 3apOXKJACHUM )KU3HU
(kpearmonusMm). I” urmoTesa mocTosTHHOTO
CaMO03apOK/JICHHUS )KU3HU U €€ ONPOBEP)KEHUE
oneiTamu ®@. Pequ, JI. Cnannannanmu, JI.
[Tactepa. [TpoucxoxieHue Xu3H1 1
acTpoOHOJIOT L.

JlemoHcTpaunu

[loptpetsl: . Penu, JI. Cnamnanmnanu, Jl.

ITacren.

KpealioHU3M, BUTAIN3M, TAHCIIEPMHUS,
abuoreHes.

M3narath Hay4yHbIE TUIIOTE3bl U TEOPUU
MIPOUCXOXKACHUS KU3HU Ha 3emiie.

OuenuBath Bknag @. Penu,

J1. Cianmnannanm, JI. [1actepa B hopmupoBanue
HAyYHBIX B3IJISIIOB HA MPOUCXOKICHUE KU3HU
Ha 3emie. [lepeuncisaTe cTaguu pa3BUTHS KU3HU
Ha 3eMJie, COTJIaCHO TEOpHH OMOT033a
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Tabaunsl 1 cxeMsl: «CxeMa omnbsita @. Pemmy,

«Cxema omnbita JI. TTactepa mo uzyueHuto
CaMO3apOKACHUA KU3HU>

4.2

OcCHOBHBIE ATaIBI
HEOPraHUYECKOM IBOTIOLINHT

OcCHOBHBIE ATalbl HEOPraHUYECKOU IBOJIIOLINH.
[1nanerapHas (reosiorndyeckasi) BOJIOLHS.
XUMHUYecKasi IBOTIONUA. AOMOTEHHBIN CUHTE3
OpraHMYECKUX BEIIECTB U3 HEOPTraHUUECKUX.
OmnpiT C. Mumniepa u I'. FOpu. O6pa3zoBanue
moJmMepoB U3 MoHoMepoB. KoarepBaTHast
runore3a A.M. Onapuna, runoresa nepBUYHOTO
oynroHa JIx. XoneliHa, TeHETHYeCKas
runoresa I'. Ménnepa. Pu6osumsi (T. Yek) u
runote3a «mupa PHK» V. I'mnbepra.
dopmupoBaHrue MeMOpaH 1 BOSHUKHOBEHHE
MPOTOKJIETKH.

JlemoHcTpaunu

[Toptpetsr: C. Muiep, I'. FOpu, A. U. Onapun,
Jx. Xonpnein, I'. Mémwnep.

Tabmuip! u cxembl: «Cxema onbita C. Muiepa,

I'. FOpu», «3JTanbl HEOpraHU4YECKoi
SBOJTFOLIHI.

PackpbIBaTh COEpKaAHNE TEPMUHOB U ITOHSATUM:
reoJIOrn4ecKast 3BOJIOIMS, XUMUYECKast
ABOJIIOLMSL, A0MOTE€HHBIN CUHTE3, IEPBUYHAS
aTMocdepa, KoallepBaTHbIE KaIlJIu, puO03HUMBI,
MPOOUOHTHI.

XapakTepru30BaTh OCHOBHBIE 3TAIlbl XUMHUUECKON
HBOJTIOLIHH.

Has3piBaTh XMMHYECKUI COCTAB NEPBUYHON
atmocdeps! 3emin. OnenuBarts Bkiaj C.
Mutepa, . FOpu, T. Ueka, Y. 'unbepra B
(dbopMHUpOBaHNE HAYYHBIX B3IJISA10B Ha
[IPOUCXOXKACHNE KU3HU Ha 3emie. OnuchIBaTh
YCIIOBUSI, HEOOXOIUMBIE I a0HOTEHHOTO
CHUHTE3a OPraHUYeCKuX coennHenui. [IpuBoaurs
[IPUMEPBI MOJIEKYJI, Y KOTOPBIX BO3ZHUKIIN
[IPOLIECCHI TEHETUYECKOTO KOIMPOBAHUS U
(bepMmeHTaTUBHAs aKTUBHOCTb. OOOCHOBBIBAThH
HEBO3MOKHOCTh
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Bupryanbnas 1abopaTopHas padora
«Mopenuposanue onbToB Musiepa- FOpu no
M3YYEHUIO0 a0MOTEHHOI0 CHUHTE3a OPraHUYeCKUuX
COEIMHEHUN B IEpBUYHON aTMochepe»

IMIOBTOPHOI'0O BO3BHUKHOBCHUS )KU3HU HA 3emiie

4.3 |HUctopust 3eMsid B METOIbI Wcropust 3emiin 1 METOBI €€ U3YUCHHUSI.
€€ U3y4YeHUs M ckomaemble OpPraHM4eCKUE OCTATKH. PackpeiBaTh cofepKaHNE TEPMUHOB U IIOHATHN:

["eoxponosiorus u €€ MeToibl. OTHOCUTENbHAS MreOXPOHOJIOTHS (OTHOCHTEbHAS, A0COIIOTHAS),
abcoroTHast reoXpoHosorus. I OKaMEHEJIOCTH, METO/Ibl T€0XPOHOJIOTHH,
€0XPOHOJIOTUYECKAs IIKaJla: 0HBI, 3PHbI, FEOXPOHOJIOTUYECKAs IIKaJIa: S0HBI, IPHI,
[IEPHUO/JIBI, FTIOXH. MEPUOIbI, AMOXU. XapaKTePHU30BaTh METOIbI
JleMmoHcTpanuu WN3Y4YEHUS] UCTOPUH 3EMIIH.
Tabnuupt u cxempr: «I'eoxpoHoIOrUYECKas [TepeunciisaTh pa3aeibl TeOXPOHOIOTHYCCKOM
[IKaJIa. mikanbl. OlleHUBaTh 3HaY€HUE UCKOTIaeMbIX
O0OopynoBaHHe: KOJUIEKIMH OKAMEHENOCTEH,  |0CTATKOB Ul U3y4E€HUS HCTOPHU Pa3BUTHS
MOJIE3HBIX MCKOIMAEMBIX; MYJISKU OPraHUYECKUX pKU3HU Ha 3eMIIe.
OCTaTKOB OPraHU3MOB. OOBACHATH XapaKTep pacipeeIeHUs
JlaGopaTopHasi padora HMCKOTIaeMbIX OCTATKOB B 36MHOM KOpe€.
«HM3yueHne ¥ ONMCAHNE UCKOTIAEMBIX OCTATKOB |CpaBHUBATH METO/IbI A0COIFOTHOM 1
IPEBHUX OPraHU3MOB» OTHOCHUTEJIbHON Ir€0XPOHOJIOTHH

4.4 |HayanpHbIE DTaIlbI

OpraHI/I‘IeCKOﬁ SBOJIFOIINH

HauanbHbIe STanbl OpFaHquCKOﬁ OBOJIFOIIHUH.
[losiBIeHHE U DBOTIOLIMUS IICPBLIX KJICTOK.
:‘)BOJ'IIOI_II/IH MeTabonau3Ma. Bo3HUKHOBEHNE
IEPBLIX DKOCUCTEM. COBpeMeHHHe MI/IKp06HBIe

PackpbIBaTh cojiep)KaHUEe TEPMUHOB U MOHATHI:
«IOCIICTHUN YHUBEPCATLHBIN OOMINN MTPEA0KY,
OJTHOKJIETOYHBIE OPTraHU3Mbl, IPOKAPUOTHI,
PYKApUOTHI, CAMOUOTEHE3.
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OMOTINIEHKU KaK aHAJIOT MEePBBIX Ha 3eMIIe
coobmectB. CtpomarosuTel. [IpokapuoTsl u
SykapuoThl. [Ipoucxoxaenue sykapuor
(cumbuoTeHes). DBOJTIOIHMOHHOE
[IPOUCXOXKIEHNE BUPYCOB.

JleMoHcTpauuu

Tabnuibl u cxembl: «HaganbHbIe STATBI

OpraHUuYecKOM 3BOIIOLUNY, «Cxema
00pa3oBaHus 3yKapuOT MyTEM CHMOHOTEHE3a»,
«CTtpoeHue BUpyca»

XapaKTepI/I3OBaTB Ha4daJIbHbIC 3Tallbl
OPraHUYECKOU IBOJIFIOIUU.

[TpuBOAUTE TIPUMEPHI APOMOP(O30B TIEPBBIX
OJIHOKJICTOYHBIX OPIraHU3MOB. XapaKTepI/I?;OBaTI)
OCHOBHBIC ITOJIOKEHHSI M TOKA3aTeIbCTBA
TUTIOTE3hI CUMOUOTeHE3A.

Jloxa3pIBaTh NOJIyaBTOHOMHOCTb MUTOXOHIPUI
W I1aCTH I, UX ITPOUCXOKIACHUC OT
[IPOKApPUOTUYECKUX KIIETOK.

I[eﬂaTI) BBIBOJIbBI O 3HAYCHNUU BO3ZHUKHOBCHUA
dboTocuHTE3a, HOPMHUPOBAHMUS SIAPA IS
TAJTEHEUIIIETO Pa3BUTHS KU3HH Ha 3eMile.

X anaKTenU30BATEL THIOTE3EI IINDOUCXOXKIICHUS

4.5

DBOJIOLHUS DYKapUOT

[IpoucxoxaeHne MHOTOKIIETOYHBIX
Oprann3MoB. BoO3HUKHOBEHUE OCHOBHBIX TPYIIIT
MHOTOKJIETOYHBIX OPTaHU3MOB.
JlemoHcTpaunu

[Hoptpet: U. 1. MeuHunkoB.

Tabaunel U cxeMbl: «HadanpHbIe dTambl

OPraHu4eCcKoOi IBOJIIOIUNY, «CrucTemMa KUBOU
MIPUPO B

PackpbIBaTh coepKaHre TEPMUHOB U IOHSTUIA:
[POKAPUOTHI, 3YKapUOThl, MHOTOKJIETOYHOCTD,
crerrain3anms KIeToK, BUPYCHI.
XapaKkTepu30oBaTh MPOUCXOKACHUE
MHOTOKJICTOYHBIX OpraHnu3MoB. CpaBHUBATh
0COOCHHOCTHU DYKAPHUOTUYECKUX U
MPOKAPUOTHYECKUX OPTaHU3MOB.

Ha3zbiBaTh OCHOBHBIE apOMOP(O3bI
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OYKApUOT U OLICHUBATH UX 3HAUCHUC I
HaﬂbHeﬁmero Pa3BUTHA KU3HU

4.6 |OcHOBHBIE 3Tallbl YBOJIOIUN OcHOBHBIE ATaIbI 3BOJIIOLUY BBICIINX PacTeHUM.[PacKkpbiBaTh coiepKaHUE TEPMUHOB U MOHSATHI:
pacTUTEIHLHOIO MUpa OcHoBHBIE apoMOp]O3bI pacTeHuii. Berxon BOJIOPOCITH, PUHUO(PHUTHI, MXH,

pacTenuii Ha cymry. [losiBieHne cnopoBbIX [allOPOTHUKOOOpa3HbIE, CEMEHHBIE
pacTeHui U 3aBoeBaHue UMH cyllid. CeMEeHHbIE (TallOPOTHUKHU, TOJIOCEMEHHBIE,
pactenust. [IporcxoxaeHne BETKOBbIX MOKPBITOCEMEHHBIE, OECI0I0€ MOKOJIEHUE
pacTeHHi. (cmopourt), MoI0BOE NMOKOJIEHNE (TaMETO(UT).
JlemoHcTpaunu [lepeuncaaTb OCHOBHBIE ATAIIbl SBOJIIOIUU
Tabmuiel U cxembl: «ApoMop(do3bl pacTeHH», [pacTUTENbHOTO MUpa. Ha3piBaTh OCHOBHBIE
«Punnoute», «OJHOKIETOUHBIE BOJOPOCIN», [@poMOP(]O3bI paCTEeHH U OLIEHUBATh UX
«MHOTOKJIETOUHBIE BOAOPOCITN», «MXn», ABOJIIOIIMOHHOE 3HAUEHUE.
«[TarmopotHuKNY, «I"0NoceMeHHbIe pacTeHUus», |CpaBHUBATH OCOOEHHOCTH CTPOEHHUS PACTEHUMN
«OpraHspl IIBETKOBBIX PACTEHUI. pa3HbBIX OTJIEJIOB
Oo6opynoBanue: repOapuu pacTCHUI

4.7 |OCHOBHBIE 3TaIlbl SBOJIIOLNH

YKUBOTHOT'O MHpa

OCHOBHBIE ATAITbI YBOJIOIUH KHBOTHOTO MHpA.
OcHoBHBIE apoMOP(]O3bI KUBOTHBIX. BeHackas
(dhayna. KeMOpuiickuii B3pbIB - MOSIBIICHHE

COBPEMCHHBIX THIIOB.

PackpbIBaTh coepKaHre TEPMUHOB U MOHSITHI:

HpOCTCfIH.IHG, J1aCTUHYaThIC,
KHIICYHOIIOJIOCTHBIC, IJIOCKUE YCPBHU,
YJIICHHUCTOHOTUEC, pBI6BI, 3CMHOBO/JHBIC,

IMPECMBIKAOIIHUECS, IITHUIIBI,
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[IepBble XOpAOBBIE KUBOTHBIE. JKU3HB B BOJE.
DBoJIoLMs N03BOHOYHBIX. [Iponcxoxaenue
am¢uouit u penrrmmid. [IpoucxoxaeHne
MJIEKONUTAOMUX U NTUL. [IpuHIMI KitoueBOro
apoMopdo3za. OcBoeHHE OSCIIO3BOHOYHBIMU H
MO3BOHOYHBIMU KUBOTHBIMH CYILIU.
JleMoHcTpauuu

Tabauie! U cxeMbl: «Cxema pa3BUTHS

PKHUBOTHOTO MHUPay, «ApoMOp(h03bI )KUBOTHBIXY,
«IIpocreiimmuey, « KAIIEYHOTIOIIOCTHBIEY,
«Ilnockue uepBuy», «UneHucronoruey», «PrIOb,
«3eMHOBOIHBIEY, «IIpecMmbIkaronuecs,
«[Itumeny, «MIEKOTUTAIOIIHEY.
O0OopynoBaHue: KOJUIEKIIMN HACEKOMBIX;
BJIQ)KHBIE TPENapaThl )KUBOTHBIX; PAKOBUHBI
MOJLITIOCKOB; KOJUIEKIIMU UTJIOKOKUX; CKEJIEThI
O3BOHOYHBIX KUBOTHBIX; Uy4eJsa MTUILl U
3BEpEHd.

IIpakTnyeckas padora

«M3ydeHne 0coOEHHOCTEH CTPOCHUS
MO3BOHOYHBIX KUBOTHBIX)»

MJIEKOTIUTAIOLIUE, SKTOJIEpPMa, SHTOIepMa,
Me30/1epMa, ABYCTOPOHHSISI CAMMETPHS,
TEIJIOKPOBHOCTH. [lepeuuciasiTh OCHOBHBIE ATAIIBI
9BOJIIOLIUMHA ) KUBOTHOI'O MHUpaA.

Has3piBaTh OCHOBHEIE nmpeajaalrramnuu,
CIIOCOOCTBOBABILINE BBIXOAY )KHBOTHBIX Ha CYIIY.
OneHuBaTh 3HaYEHNE Pa3BUTHUSI HEPBHOM
CHUCTEMBbI I HpI/ICHOCO6J'I€HI/I$[ JKNBOTHBIX K
YCIIOBHUSIM OKPYKAOUIEH CPE/IbI.

OOBACHATH MPUYUHBI 3BOTIOIMOHHOTO paciBeTa
HAaCEKOMBIX, KOCTHBIX PbIO, TTHII,
MJICKOIINTAOIINX
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4.8

PassutHe )xu3HU Ha 3eMmie

PazBuTHe )KU3HU Ha 3eMJie TIO 3paM U
MeproJIaM: apxeu, MpoTEPO30H, Naneo30M,
Me3030H, KaitHo301. O0111as XapaKTepucTHKa
KJIMMaTa U re0JOrM4YeCKUX MPOLECCOB.
[losiBieHME U pacIBET XapaKTEPHBIX
OpraHu3MoB. YTJIeoOpa3oBaHUE: €TO YCIOBUS U
BJIMSTHUE HA Ta30BBIN COCTAB aTMOC(EpHI.
MaccoBbie BEIMUPAHUS - DKOJIOTHYECKUE
KPU3HUCHI MPONLIOTO. [IpUunHbI U ClIeICTBUS
MAacCOBBIX BEIMUPaHUl. COBPEMEHHBIM
PKOJIOTMYECKUN KPU3UC, €r0 0COOEHHOCTH.
[IpoGiema coxpanenusi OnopaznooOpasus Ha
3emuie.

JlemoHcTpaunu

Tabauie! u cxembl: «Pa3BuTHE )KU3HU B

apxeuckoil ape», «Pa3BuTHe )KU3HU B
MPOTEPO30MCKOM 3pe», «Pa3BuTHE )KU3HU B
Maje030MCcKo apey, «Pa3BUTHE KU3HU B
M€3030MCKOM Apey, «Pa3BUTHE )KU3HU B
KaitHO30MCKOM Ape»

PackpbIBaTh COAEPKAHUE TEPMUHOB U ITOHSATUI:
apxei, apxeOakTepuu, IMaHOOaKTEePHH,
MIPOTEPO30H, MaIC0301, KEeMOPHU, OPJIOBUK,
CUJTyp, JI€BOH, KapOoH, nepmb, [lanres, Tetuc,
TPUJIOOUTHI, pPUHHO(DUTHI, PAKOCKOPITUOHBI,
MaHIUPHBIE PBIOBI, KOTUJI03aBPhI, Me3030M, I’
oHjBaHa, JIaBpa3usi, Tpuac, 1opa, MeJl, XBOUHEIE,
TUHKTOBBIE, CATOBHUKOBBIE, OCJIEMHUTHI,
aMMOHUTBI, TUHO3ABPbI, APXEONTEPUKC,
MOKPBITOCEMEHHBIE, KATHO301, MTaJICOTEH,
HEOT€H, aHTPOTIOTEH, MACCOBOE BRIMHPAHHUE.
XapakTepru30BaTh Pa3BUTHE KU3HHU HA 3eMJIe TI0
PpaM | TieproaM. Y CTaHABIUBATh 3aBUCUMOCTh
MEXKy F€0JIOTHYECKMMU IIPOLIECCAMH,
M3MEHEHUSMHU KJIMMAaTa U MpOoIeccCaMu B KUBOU
IPUPOJE.

OOBACHATH IPUYUHBI paciBeTa
CUCTEMAaTUYECKHUX I'PYII OPraHu3MOB B
pa3JIMYHBIE 3Bl U IEPUOIBI.

AHaIM3UPOBATh IPUYUHBI U CIIEICTBUS
MacCCOBBIX BBIMUPAHHUU.

HazbiBaTh 0OCHOBHBIE apOMOP(]O3bI pacTeHH U
JKHBOTHBIX.
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[TpuBOAUTE IPUMEPHI TIEPEXOAHBIX (OPM
OpPIraHU3MOB.

AHaIU3UPOBATH IIyTU PELIEHUS IPOOIEMBI
coxpaHeHUs OuopazHooOpa3us Ha 3emiie

4.9

CoBpeMeHHas cuctema
OpPraHHYECKOTO MHpA

CoBpemeHHasl cucTeMa OpraHuyeckoro MUpa.

[IpuHIMIBI KIaccupUKAIIMN OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpPraHu3MOB.

JleMmoHcTpauuu

Ta6muie! u cxembl: «CoOBpeMeHHas CUCTeEMa

OpPraHu4eCKoOro Mupa»

PackpbIBaTh COEpKaHNE TEPMUHOB U ITOHATUM:
OaKkTepuu, apXxeu, BHICILINE PACTEHUs, 3€JEHbIE
BOJIOPOCITH, OarpstHKy, Oypbie BOJIOPOCIIH,
MOXOBUIHbBIE, TATIOPOTHUKOBUIAHBIE,
XBOILIEBH/IHbIE, TUIAYHOBUIHBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, TPOTUCTBHI,
KHUILIEYHOIOJIOCTHBIE, MJIOCKHE YEPBU, KPYTJIbIe
YEpBH, KOJIbYATHIE YEPBH, YICHUCTOHOTHE,
MOJLTIOCKH, UTJIOKOKUE, XOPJOBbIE, TPUOBI,
JTAIIAHUKY, BUPYCHl. XapaKTEPU30BaTh
COBPEMEHHYIO CUCTEMY OPraHUYECKOTO MUPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATUYECKUE IPYIIIIBI
OpPraHn3MOB.

OOBSACHATH NPUHIIUIIBI KJIaCCUPUKAITIT
OpPraHn3MOB.

[lepeunciiATb OCHOBHbIE TPU3HAKU MPOKAPHUOT,
pacTeHU, )KUBOTHBIX, TPHOOB, KPACHBIX U
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[IpuBOUTE IPUMEPHI IPEICTABUTEIIEH
OCHOBHBIX CUCTEMAaTUYECKHUX I'PYIII OPraHU3MOB

Toro yacos 110 teme

15

5 |Tema «IIpoucxoxkieHune 4ea0BeKa — AHTPOINOTeHe3»
5.1 |AHTpOmoorus - HayKa o 1 Pa3zneins!l 1 3a1a4 aHTPOIIOJIOTHH. PackpbIBaTh COJIEpKAHHE TEPMHUHOB H TIOHSTHIL:
"ICJIOBEKC MeTo/1b1 aHTPOTIONOTHH. AHTPOIIONIOTHs, MOP(OJIOTHS, aHTPOTIOTEHES,
J/leMoHcTpannu QHTPOTIOMETPHSI, PEKOHCTPYKIINS, aPXEOJIOTHS,
Tabauie! U cxeMbl: «MeTo/Ibl AHTPOIIOJIOTUIY. STHOrpadusL.
ObopyroBanue: MyIsKH OKAMEHENOCTeH, HasbiBaTh pas/esbl U 3a1a9i aHTPOTIOJIOTHH.
MPE/IMETOB MaTePHATLHOH KyThTYPhl IPEIKOB X apakTepru30BaTh METOIbI AHTPOIIONOTHHA 1
HenoBeKa; (POTorpaun HaXOAOK MCKONACMBIX  |onapyBaTh HX MEKILY COBOIL.
OCTaTKOB 4CJIOBEKA BbIIENATh BOIPOCKH DBOJIIOIMHU YEI0BEKA,
FCCIIelyeMBbIC TIPH TIOMOIIH PAa3JIMYHbIX METOJIOB
5.2 |Pa3BuTHE NIpEACTABICHHI O 1

IIPONCXOXKJICHUHN YCJIIOBCKA

CraHOBJIEHHE MIPEACTABICHUN O
MIPOUCXO0KICHHUH YeloBeKa. Peuruo3neie
Bo33peHUsl. COBpeMEHHbIE HAyYHBIC TCOPHH.
JlemoHcTpaunu

[loptpert: Y. /lapBuH.

TaOauIbl U CXEMBI: «MeTtoasl AHTPOIIOJIOT UK.

PackpbIBaTh coep:kaHre TEPMUHOB U MIOHSATUI:
AQHTPOIIOTEeHHAs TEOPHUs, TpyAOBas Teopus, HOMo
sapiens. OuenuBath Bkiazg Y. Jlapsuna B
pa3BUTHE IPEICTABICHUN O MPOUCXOKACHUN
yesoBeKa. APryMEHTUPOBAHHO KPUTUKOBATh

PCIUTUO3HBIC IIPCACTABJICHUA
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OO6opynoBaHmne: MyJISKU OKaMEHENOCTEH,
PEMETOB MaTEPHAIBHOMN KYJIBTYPBI IPEIKOB
YeloBeKa; penpoaykuuu (potorpaduu) KapTuH
¢ MUDOTOTUUECKUMH U OUOJICHCKUMU
CIOKETaMH MPOUCXOXKICHHSI UeI0BeKa

0 IPOUCXOKICHNUHU YEJIOBEKA C TIO3ULIUU
€CTECTBEHHBIX HAYK.

XapakTepu3oBaTh HayYHbIE TEOPUU
[IPOMCXO0XKACHUS YEJIOBEKA

5.3

MecTo 4ejloBEKa B CUCTEME
OpPraHUYECKOTO MUpa

CXO0/ICTBO YEJIOBEKA C KUBOTHBIMU.
CucreMaT4ecKoe IOJIOKECHHE YeJIOBEKa.
CBHAETEIBECTBA CXOICTBA YEJIOBEKa C
YKUBOTHBIMU: CPaBHUTEITHHO-MOP(}OIOTHYECKHE,
SMOpHoIOTHYECKUE, (PUZNO0JIOTO -
OHMOXMMHUYECKHE, IMoBeaeHUecKrne. OTIHYus
yeJIOBEKa OT KMBOTHBIX. [IpsMoxokaeHne 1
KOMIIJICKC CBSI3aHHBIX C HUM TPU3HAKOB.
Pa3BuTHE roJlOBHOTO MO3ra U BTOpOH
CHTHAJILHOM CHCTEMEL.

JlemoHcTpaunu

Tabaunel ¥ cxeMbl: «I'0JJOBHOM MO3T

YCIIOBCKaA», ((quOBeKOO6pa3HBIe O6€31>HHBI>>,
«CKener 4eaoBeKa M CKeJIeT IIMMITIaH3C),
«P YAUMCHTBI U aTaBU3MbD).

PackpbIBaTh COEpKaHNE TEPMUHOB U ITOHSATUM:
PYAMMEHTHI y YeJIOBEKa, aTaBU3MBI Y UeJIOBEKa,
MPSIMOXO’KJICHHUE, BTOPAsi CHTHAIbHAS CHCTEMA.
OnpenensiTh CHCTEMaTHYECKOE MOJIOKEHNE
yeJIOBEKAa B OPraHM4eCKOM MUE.

BBISIBIIATE 9ePTHI CXOJCTBA U Pa3IMUMs YEIOBEKa
U JKUBOTHBIX.

XapaKkTepu30BaTh CBUJETENHLCTBA CXOACTBA
yeJIOBEKA U )KUBOTHBIX (CPaBHUTEIHHO-
MOP(OJIOTHIECKUE, IMOPHUOIOTHIECKHE,
(hU3M0JIOTOOMOXUMHUYECKHE, TIOBEICHUCCKHE).
[TpuBOIUTH IPUMEPHI ATABU3MOB U PYIUMEHTOB
y 4eIoBeKa.

OnuceiBaTh MPU3HAKU YEIIOBEKA,
c(hOpMHUPOBABIIHECS B CBSA3H C JJPEBECHBIM
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HIMMITIAH3€C, MOACJIb KUCTHU YCJIIOBEKA U KHCTHU
IMIMMIIAaH3C.

JlabopaTopnasi padora

«M3yduenne 0coOEHHOCTEH CTPOCHUS CKelleTa
UCJIOBCKA, CBA3AHHBIX C IPAMOXOKIACHUCM»

U TIPSIMOXOXKAECHHUEM.
BbIsSBIATE NPpUYMHBI 0COOEHHOCTEN CTPOEHUS
Yyeperia 4eI0BeKa 110 CPABHEHUIO C
YeJI0BEKOOOPa3HbIMU 00€3bSHAMH.
CpaBHUBATh OPYIUIHYIO EATEIBHOCTh
YEJII0BEKA U KUBOTHBIX.

CpaBHUBaTh 0COOCHHOCTH BBICIIEH HEPBHOU
NIEATEIbHOCTH YEJIOBEKA U JKUBOTHBIX

5.4  |IBwxymue cuisl (hakTopbl) JIBrokymiue cuibl (pakTopbl) aHTpororeHesa:  (PackpeiBaTh cojiepaHue TEPMUHOB U IOHSTH:
aHTpOIOreHe3a Ouonorudeckue, conranbHbie. COOTHOIIEHHE  |[HACNIECTBEHHAs] M3MEHYMBOCTh, €CTECTBEHHBIN

OMOJIOTUYECKHUX U COLMANBHBIX (DAKTOPOB B 0TOOp, OpyauitHas 1eATeIbHOCTD, TPYIIIOBOE
AQHTPOIIOTEHE3E. COTPYIHUYECTBO, OOIICHHE, PEUb.
JlemoHcTpaunu XapakTepu30BaTh ABUKYIIUE CUIIBI
Tabauibl U cxeMbl: «JIBUXKYIIHE CUITBI AQHTpOIOreHe3a: OMOJOTHYECKHE U COLIUAIbHbIE
AQHTPOIIOTEHE3a».
OoOopynoBanue: MyJIsKH TPEAMETOB
MaTepUaIbHOU KyJIbTYphI IPEAKOB YeJIOBEeKa

5.5 |OcHoBHBIE cTagUU

AHTPOIIOI'CHE3a

OcHoBHbIE CTauu aHTporiorenesa. Panuue
4eI0BEKOOOpa3HbIe 00€3bsHBI (IIPOKOHCYJIBI) U
paHHKE MOHTU/IBI - OOIINE MTPEIKH
4eII0BEKOOOpa3HbIX 00€3bsH U JTIOICH.
ABCTPaJIONUTEKH - IBYHOTHE MPEAKH JIFOICH.
Uenosek

PaCKprBaTB COJACPKAHUE TCPMHUHOB 1 MOHSTHH:

aBCTpaJIONUTEK, YeloBek ymenbii, UenoBek
MPAMOXO AU, UenoBek reiaens0eprekui,
UeoBek HeaHIepTaIbCKUH, KPOMaHbOHEII,
JICHMCOBCKHUM uenoBek, Yenosek
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pa3yMHbII COBPEMEHHOTO TUIIA, TAJIEOT€HETHKA.
XapakTepru30BaTb OCHOBHbIE CTaIUU
aHTPOIIOrEHE3A.

YMEJIbIH, IIEPBbIE U3TOTOBIICHUS OPYIUN TPyAA.
UenoBek NpsSAMOXOASIIMHI U MTEPBBIA BBIXOT
mrozieit 3a mpenensl Adpuku. Yenosek
reiaenb0epreKuil - o0 mpeIoK
HEAHJIEPTAIIbCKOTO YEJIOBEKA U YEJIOBEKa
paszyMHoro. YenoBek HeaHACPTATbCKUM KaK BH/]I
JTFOJIEH XOJI0THOTO KiinMara. YenoBek
pa3yMHBIA COBPEMEHHOTO THUIIA, IEHUCOBCKUI
YEeJIOBEK, OCBOCHHE KOHTHHEHTOB 32 MpeeiaMu
Ad¢puku. [Taneoreneruka u najeoreHOMHKa.
JleMmoHcTpanuu

[Toptpersr: JI. JIuku, A. . Porunckuii, M. M.
['epacumoB.

Tabuuibl U cXeMbl: «DBOJIOIIMOHHOE JIPEBO
4EJI0BEKa», «ABCTpPAIONUTEK», «HenoBek
yMETbIN», «YenoBeK MPSIMOXOISIININ,
«JleHncoBckuil yenoBek», «Heanaepraibipiy,
«KpomanboH1bI», «IIpenku yenoBekay.
O0OopynoBaHue: MOJEIHN TOPCA MPEIKOB
4YEJI0BEKA; MYJISIKU MPEIMETOB MaTepUATIbHOM
KYJIbTYpPhI IIPEAKOB YEJIOBEKA

BbISBIATH NPOrPECCUBHBIE YEPTHI, TOSBUBLINAECS
y IPEAKOB YEJIOBEKA HA PA3HBIX CTAJAMSIX
anTponoreresa. [[puBoAUTE IpUMEPHI
MPEICTABUTENEH OCHOBHBIX CTaquM
AHTPOIIOTEHE3A: ONMKUCHIBATH UX
aHTPOTIOMETPUYECKHE JaHHBIE, 00pa3 JKU3HU U
opynus Tpyna. CpaBHUBATh MPEJACTABUTENEH
OCHOBHBIX CTaJIMi AaHTPOTIOIE€HE3a
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5.6

DBOJIIOLUS COBPEMEHHOIO
JeJI0BeKa

DBOIOLUS COBPEMEHHOTO YEJI0BEKA.
EctecTBeHHBII 0TOOP B OMYIALUAX YEIOBEKA.
MyTaluOHHBIA IPOLECC U MOJIUMOPPU3M.
[lomynsAMOHHBIE BOJIHBL, Apeii reHoB,
Murpanus u «3pQexr ocHoBaTeNs» B
MONYJISALNAX COBPEMEHHOTO YEJIOBEKA.
JleMoHcTpauuu

Tabauiel U cXeMbl: «ITarlbl 3BOJIIOLUN

qCIIOBCKa»

PackpbIBaTh COAEPKAHUE TEPMUHOB U ITOHSATUI:
MYTAI[HOHHBIN TPOLIECC, MOTUMOPPH3M,
MOIYJISIIIOHHBIC BOJHBI, Ipe() TeHOB,
Murpanus, «3p@GeKT OCHOBATE.
XapakTepu30BaTh poJib ECTECTBEHHOT'O 0TOOpa B
MOMYJISIIIUSIX COBPEMEHHOTO YeJI0OBEeKa.
OueHuBaTh poJib MyTallMOHHOTO Tpoliecca,
MOMYJISIIMOHHBIX BOJIH, Apeiida reHoB,
MuUrpaiuu, «3pdexra oCHOBaTENS» B IBOTIOIUH
MOMYJISILINI COBPEMEHHOT'O YeJIOBEKa.
[TpuBoIMTH IpUMeEpPHI (PAaKTOPOB, CIIOCOOHBIX
BBI3BATh IMOIMYJISLIHOHHBIE BOJIHBI B 3BOJIIOLUU
COBPEMEHHOTO YeJIOBEeKa

5.7

UenoBeueckue pachl.
MexIUCIUIITTMHAPHbBIE
METO/1bI AHTPOTIOIOT U

Uenoseueckue pacel. [lonsitue o pace. bonpiue
pachl: eBporeou IHas (€Bpa3uiickas), aBCTpalo-
HerpouHas (PKBaTOpUaIbHAas1), MOHTOJIOUIHAS
(a3uaTcko-amMepuKaHckas). Bpems u mytu
paccenieHus 4elnoBeKa 1o miaaHere. EAMHCTBO
yenoBeyeckux pac. Hayunas
HECOCTOSITEIbHOCTh pacu3Ma.
[Iprcoco61eHHOCTh YeTOBeKa K Pa3HbIM
YCIOBUSIM OKpYKaromen

PackpbIBaTh coiep:kaHME TEPMUHOB U MIOHSTUIA:
paca, pacoreHes, pacu3M, COLIMATbHBIN
TapBUHU3M.

XapakTepu30BaTh MPU3HAKU OOJIBIINUX pac
YEJIOBEKA: EBPOTICONTHOM (€BPa3UMCKOM ),
ABCTPaJIO-HETPOUIHOHN (IKBATOPHAIILHOI ),
MOHTOJIOUIHOH (a3MaTCKO-aMEepPUKAHCKO).
BhISBISITS IPUYMHBI BOZHUKHOBEHUS
4eI0BEYECKHUX pac.
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cpenbl. Bimsinue reorpagudeckoil cpeasl u
npetiha reHoB Ha MOP(HOJIOTHIO B (PH3HOJIOTHIO
JeJIoBEKa.

MexIUCIUTITMHAPHBIE METObI B PU3NYECKON
(6rosIOTMUECKOI) aHTPOIIOJIOTHH.
DBOJIIOIIMOHHAS] AHTPOTIOJIOTHS 1
MaJIC0AHTPOTIOJIOTHS YETTOBEYECKUX MOMYIISIITUH.
buoconnansHbIe UCCIIEI0OBAHUS IPUPOIBI
gestoBeka. VccneaqoBaHue KO3BOJIIOIHH
OHOJIOrMYECKOr0 ¥ COIMAILHOIO B UEJIOBEKE.
JleMmoHcTpanuu

TaOuuiel U cxeMbl: «Pacel YenoBeKay.

IIpakTuyeckas padora
«3yueHune 3K0JI0TUUECKUX aJanTaluii
qeJI0BEKA»

[IpuBOIUTE IPUMEPHI AAANTUBHBIX IIPU3HAKOB Y
[IPEACTABUTENECHN YETIOBEYECKUX Pac.

[IpuBOIUTH CBUIETENBCTBA €MHCTBA
[IPOUCXO0KICHHS YEIIOBEYECKUX Pac.
ConocTtaBisTh alallTUBHBIE TUIIBI JOAEH C
pacoBBIMU IIpU3HAKaMHU. Jl0Ka3bIBaTh HAYUHYIO
HECOCTOSITEIBHOCTh pacu3Ma

HToro yacoB 1o teme 10
6
Tema «IK0J10rus - HAYKAa 0 B3aUMOOTHOIIEHUSIX OPTAaHU3MOB M HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolleil cpenoi
6.1 [3apoxacHHE U pa3BUTHE 1

OKOJIOTHH

3apoKIeHUE W Pa3BUTHE DKOJIOTUH B Tpydax A.
['ym6onpara, K.®. Pynse, H.A. Ceepriosa, D.
['exkens, A. Tencnu, B.H. Cykauésa. Pa3nensl u
3a1auu SK0JI0ruu. CBSA3b 3KOJOTUU C APYTUMHU
HayKaMH.

PackpbIBaTh cojiepKaHre TEPMUHOB U MOHSATHI:
PKOJIOT U, ayTIKOJIOTHS, CHHIKOJIOTHS, SKOJOTHS
COOOIIIECTB M DKOCHCTEM, IKOJIOI'Ms BUJIOB U
[TOITYJISILIAMN.

XapakTepru30BaTh OCHOBHBIEC ATAIIbI
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JleMoHcTpan MU

[Hoptpersl: A. I'ymG0bAT,

K. ®@. Pynbe, H. A. CeBepiios,

3. I'exkenb, A. Tencnu, B. H. Cykaués.
Tabauie! u cxeMbl: «Pa3ziensl s3Konorum»

3apOJKJICHUS U Pa3BUTHUS DKOJIOTUU KaK HAYKHU.
[IpuBOIUTH IpUMEPBI OOBEKTOB U3YUECHUS
DKOJIOTHH.

Ha3biBaTh OCHOBHBIE 3a/1a4H, CTOSILINE IIEPE
Y4EHBIMU-DKOJIOTAMH.

'Y cTaHaBIIMBATh B3aUMOCBS3b IKOJIOTHH C
J[PYTUMU HayKamu

6.2

MeTo bl DKOJIOTHUH.
SHaueHNE DKOJOTHYECKIX
SHAaHUU I YeJI0BEKa

MerTo il 3kosoruu. [lonesbie HaOIIOACHUS.
DKCIEPUMEHTHI B IKOJIOTHH: TIPUPOTHBIC U
naboparopHbie. MoaenupoBaHue B SKOJOTHH.
MOHUTOPHHT OKPYKAIOIIEH CpeIbl: JIOKAIbHBIMN,
pETrHOHAIBHBIN U TTI00ATbHBINA. 3HAUYCHHE
SKOJIOTMYECKHUX 3HAHUM JIJIs1 YeJIOBEKa.
DKOJIOTHYECKOE MUPOBO33PEHUE KaK OCHOBA
CBSI3€11 YEJIOBEYECTBA C MPUPOIOH.
DopMUPOBAHKE IKOJOTUUECKON KYJIbTYpPhI U
KOJIOTMYECKOW IPAMOTHOCTH HACEJICHHUS.
JlemoHcTpaunu

Tabauiel U cxeMbl: «MeTOIbI SKOJIOTHIY,

«CxeMa MOHUTOPHHTA OKPYKAIOILIEH CpebD».

PackpbIBaTh COEpKaHNE TEPMUHOB U ITOHSATUM:
MoJIeBbIe HAOIOIEHU ST, MOHUTOPUHT
OKpY>KaloIleH cpeibl, MOJIETUPOBAHHUE,
AKCIEPUMEHT, TPOrHO3UPOBAHHE.
XapakTepru30BaTh METOIbI 3KOJIOTHH.
[IpuBOAMTH TPUMEPHI TIOJIEBBIX HAOIOICHUH B
PKOJIOTHH.

BbIsSIBISITE 0COOEHHOCTH MOHUTOPHHTA
OKpYKaroIlen cpeibl KaKk METoa 3KOJIOTMYECKUX
uccienoBanuii. OG0CHOBBIBATh 3HAUCHUE
HKCIIEPUMEHTOB B 3KOJIOTHYECKHUX
MCCIIEI0BaHUSX.

CpaBHuBaTh 1a00paTOPHBIE U IPUPOIHBIC
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JlaGopaTopnasi paGora
«M3yueHne MeToJ0B 3KOJIOTMUECKUX
VCCIIEIOBAHUI
KaK METOJa 9KOJIOIMYECKUX HCCIEA0BAHUMN.
O060CHOBBIBaTh HEOOXOIUMOCTH KOOI MUECKUX
3HAHUU 11 COBPEMEHHOT'O YEJIOBEKa
MToro 4acoB 1o teme 3
7 |Tema «Opranusmsl U cpeia OOUTAHUS»
7.1 [Oxonormueckue GaKTOPHI 1 DKosoruyeckre GakTopsl U 3aKOHOMEPHOCTH MX|PACKPBIBATEL COJIEPKAHUE TEPMUHOB U TIOHATUH:
nerictBust. Kimaccudukamus 3K0I0rH4ecKux PKOJIOTUYECKUN (PaKTOp, OMOIOTHUECKHI
(hakTOpOB: aOMOTHYECKUE, ONOTHUIECKHUE, ONTHUMYM, OIPaHMYHMBAIOIINN (JTUMUTHPYIOLIHI)
aHTpornoreHHsie. OOITME 3aKOHOMEPHOCTH dakrop.
nercTBHs SKoJ0rnueckux (Gakropos. [pasuno [Knaccudunuposars skonoruueckne GakTopsl Mo
muanmyMa (K. llnpenrens, 1O. JInbux). pa3HbIM OCHOBAHUM. XapaKTepru30BaTh 00IIHe
TonepaHTHOCTb. DBPUOMOHTHBIE U 3aKOHOMEPHOCTH IEHCTBUS DKOJOTHYECKUX
CTEHOOMOHTHBIE OPraHU3MBI. (baxTOpOoB.
JleMoHcTpauuu O00CHOBBIBAaTh JIEHCTBUE 3aKOHA ONTUMYMA U
Tabauibl U cxeMbl: «DKOJIOTUYECKHE 3aKOHA OrpaHMYMUBAIOLLETO (aKTopa.
bakTopbI». [IpuBOIUTH IPUMEPBI: WILTIOCTPUPYIOIINE
Oo6opynoBanme: repOapuu U KOJICKIIUU nelicTBrE MpaBuila MUHUMYMa,
pacTEHUN M )KUBOTHBIX, IIPUCIIOCOOJIEHHBIX K [OTPAHUYUBAIONIErO (PaKTOpa, SBPUOMOHTHBIX U
BJIMSTHUIO PA3JIMYHBIX SKOJOTHYECKUX (PaKTOPOB [CTEHOOMOHTHBIX OPraHM3MOB
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7.2

AOnoTHYecKue (PaKTOPBI.
CBeT Kak dKOJIOTHYECKUI

daxTop

Abuotnueckue Gpaxkropsl. CBET Kak
DKOJIOTHYECKUH (akTop. JlelicTBUE pa3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPA HAa OPraHU3MBbI.
JKOJIOTUYECKHE IPYIIIbl PACTEHUN U )KMBOTHBIX
10 OTHOUIEHUIO K cBeTy. CUrHalIbHas POJIb
ceera. PoTONEepUOAN3M.

JleMoHcTpauuu

Tabnuibl U cxembl: «CBETOBOM CIIEKTP,

«IKOJIOTHUECKHE T'pynibl >)KUBOTHBIX T10
OTHONIEHUIO K cBeTY». O0opynoBanue:
repOapuu CBETOTIOOMBBIX, TEHETIOOMUBHBIX U
TEHEBBIHOCJIIUBBIX PACTECHUH; CBETOTIOOMBEIE,
TEHEITIOOUBEIE M TEHEBLIHOCINBELIE KOMHATHEIE
pacTeHusl.

JlaGopaTtopHas pabdora «BrisiBieHue
pUCTIOCOOTICHUI OPraHU3MOB K BIMSIHUIO
CBETa»

PackpbIBaTh COAEPKAHUE TEPMUHOB U ITOHSATUI:

cBeT, poroneprom3M. XapakTepru3oBaTh
neiicTBrE CBEeTa Kak AKOJIOTHIECKOTo (pakTopa.
CpaBHMBATh JEHCTBUE Pa3HBIX YYaCTKOB
COJIHEUHOTO CIIEKTpa Ha OPTraHU3MBI.
BBISBISITE 0COOEHHOCTH CTPOCHUS U
PKU3HEACSITEIbHOCTA PACTEHUN pa3HbIX
PKOJIOTUYECKUX TPYIII O OTHOIIEHHIO K CBETY
(cBeToJIIOOMBHIC, TEHENIOOUBHIE,
TEHEBBIHOCIIUBEIE).

[IpuBOUTE IPUMEPHI PACTEHUH Pa3HBIX
AKOJIOTUYECKHUX TPYII MO OTHOIICHHIO K CBETY.
BBISABISITE 0COOCHHOCTH CTPOCHUS U
KU3HEIESITETbHOCTU KUBOTHBIX Pa3HbIX
HKOJIOTMYECKUX TPYII 10 OTHOIIEHUIO K CBETY
(THEBHBIC, CyMEpEUYHBIC, HOUHBIC).

[IpuBOIUTH IPUMEPHI KUBOTHBIX Pa3HBIX
PKOJIOTMYECKUX TPYII MO OTHOIICHHIO K CBETY.
O60cHOBBIBaTH 3HaUeHue (HoTonepuoan3mMa B
"KU3HU OPTaHU3MOB U IS IPAKTUKHU CEIbCKOTO
X0351CTBa
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7.3

AOnoTHYeCKuE (PaKTOPBI.
Temmeparypa kak
PKOJIOTMYECKU (pakTop

Temmeparypa Kak 3KOJOTHUECKHI (PakTop.
/[lelicTBre TeMnepaTypbl Ha OPraHUu3MBl.
[[oMKMIOTEpMHBIE U TOMOMOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbIE
OpraHN3MBl.

JleMoHcTpauuu

Tabauie! u cxeMbl: «TermIoKkpoBHbIE

YKUBOTHBIEY, «X0JI0JHOKPOBHBIE ’KUBOTHBIE.
O6opyaoBanue: repOapuu U KOJUICKITUN
TETUIOJIFOOMBBIX, 3UMOCTONKHX,
MOPO30YCTOMYMBBIX PACTEHU; Yydelia ITULL U
3BEpE.

JlabopaTopHas pabdora «BrisiBieHue
pUCTIOCOOTICHUI OPraHU3MOB K BIMSIHUIO
TEMIIEPaTypPbI»

PackpbIBaTh COAEPKAHUE TEPMUHOB U ITOHSATUI:

TeMIlepaTypa, HOUKHWIOTEPMHBIE
(X0JIOJHOKPOBHBIE), TOMOHOTEPMHBIE
(TETUIOKPOBHBIE) OpraHU3MbI, aHAOK03,
PBPUTEPMHBIE OPraHU3Mbl, CTEHOTEPMHbIE
OpraHU3Mbl, TEPMOPETYIISALUS.
XapakTepu3oBaTh JEHCTBUE TEMIIEPATYphl Ha
OpraHu3Mbl. BbISBISAT 0COOEHHOCTH CTPOEHUS
YKU3HEESATENIbHOCTH MOMKUIOTEPMHBIX
(X0JIOJHOKPOBHBIX) ¥ TOMOMOTEPMHBIX
(TETJIOKPOBHBIX) )KUBOTHBIX.

[IpuBOAUTH TPUMEPHI NOMKUIOTEPMHBIX
(X0JIOMHOKPOBHBIX) K TOMOMOTEPMHBIX
(TETUTOKPOBHBIX) dKUBOTHBIX.

BbIsSBISITE 0COOEHHOCTH CTPOEHUS U
KU3HEESITEIbHOCTU TEIUIONIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOMYUBBIX PACTECHUU.
[IpuBOIUTH IPUMEPHI TETUIOIIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOMYUBBIX PACTCHUM.
[IpuBOAUTE IPUMEPHI IBPUTEPMHBIX U

CTCHOTCPMHBIX OPraHUu3MOB.

u
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7.4 |AbuoTtnueckue (GpakTopsl. Bna)xHOCTb KakK 9KOJIOTHUECKUI PaKTop.
BiaxHOCTb Kak Ipucnocobienns pacTenuii k nozepkanmo | ACKPBIBATH COJICPIKAHHUE TEPMHUHOB H HOHSATHI:
PKOIOrUYecKuii (aKTo BojHOTO Gananca. Kinaccudukamms pacterii rio|B1&KHOCTD, THAPODUTEL, TUrPOGUTSL, ME30PHTHL,
oTHOMEHMIO K Bojte. [Ipremocobmers KCepO(UTHI, JKUBOTHBIC: BOJIHBIC, TIOJTYBOIHBIC,
PKMBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA. HasCMHBIC.
Nemoncrpauun XapakTepu30BaTh JCUCTBHUE BIAYKHOCTH KaK
Tabnuibl U cxembl: «OU3HOTOTUYECKHE PKOJIOTHYECKOTO (akTopa.
A TAITALH KABOTHEX BbISBISTE 0COOCHHOCTH CTPOCHUSI U
OGopyHoBaHue: TepOAPHY PacTEHHil, DKH3HEICATEIbHOCTH PACTEHUH Pa3HbIX
OTHOCATIHXCS K THIPO(HTAM, KCepodHTaM, DKOJIOTMYECKUX TPYIII 110 OTHOIICHHUIO K BOJIC.
Me30(UTaM, KOMHATHBIE PACTEHUS JAHHBIX TIpHBOIUTE IPUMEPD! PACTEHHH PasHBIX
rpym HKOJIOTMYECKUX TPYIII 10 OTHOIICHHUIO K BOJIC.
JlaGopaTopHas padoTa «AHATOMIYECKHE BbISBISTE aHATOMUYECKHE U (PU3HOTIOTUICCKUE
0COBEHHOCTH PACTEHHIT 13 PA3HBIX MECT PUCTIOCOOICHNUS JKUBOTHBIX K M3MEHCHHUIO
OBUTAHISY BOJTHOTO PEKUMA.
[IpuBOUTE IPIMEPHI BOAHBIX, TIOJyBOJAHBIX U
Ha3eMHBIX KUBOTHBIX
7.5 |Cpensl oOuTaHus PackpriBaTh coiepKaHle TEPMHUHA «Cpefa

OpPraHnu3mMoB

CpCI[BI oOuTaHusI OpraHM3MOB: BOJHAas,
HAa3€MHO-BO3AYyIlIHAA, IIOYBCHHAI, l"J'nySPIHHaH
I[MOAIIOYBCHHAs, BHYTPUOPTraHU3MCHHAs.
DU3NKOXUMUYECKHE OCOOSHHOCTH cpea
oOUTaHUS OPraHu3MoB.

OOUTaHUN.

XapakTepru3oBaTh 0COOCHHOCTH BOJIHOM,
HA3eMHO-BO3IYIIIHOM, TOYBEHHOM, TJTyOMHHO
[OIMMOYBCHHON ¥ BHYTPUOPraHU3MEHHOM cpejl

nOuTanUg
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[IpucrmocobneHnst OpraHu3MOB K KU3HU B
pa3HBIX cpenax.

JleMoHcTpauuu

Tabaune! u cxeMbl: «Cpeabl 0OUTaHus

OpPraHu3MOBY.
O0opynoBaHme: KOJJICKIIHMH KHBOTHBIX,
0OUTAIOLIUX B Pa3HBIX cpeaax

CpaBHuUBaTh (PM3UKO-XUMHUYECKUE YCIOBHS
pa3HBIX cpell oOuTaHusl. BBISBISATH 4epPTHI
MPUCIIOCOOJICHHOCTH OPraHu3MOB K OOUTaHUIO B
BOJIHOM, HA3€MHO-BO3yIIHOW, IOYBEHHOM,
BHYTPUOPTaHU3MEHHOM cpeax OOUTaHHUS.
[IpuBOIUTH TPUMEPHI OPTraHU3MOB, OOUTAIOIINX
B Pa3HBIX cperax

7.6  |BHOJOTMYECKUE PUTMBI BuoorHuecKye pHTMBL. BHemmue 1 PacKpbIBaTh COEPKAHKME OHATUS
BHYTpeHHHE pUTMBL. CYTOUHbIE H FOHIHbIC «OWOJIOTHYECKUE PUTMBD). XapaKTepH30BaTh
DUTMBL 0COOEHHOCTH BHEIIHNX, BHYTPEHHUX, CYTOUHBIX
[TprcIIocO6IeHHOCTh OPTAHU3MOB K CE30HHBIM |11 I OAMTHBIX O1OJIOTMYECKUX PHTMOB.
WU3MEHEHUSM YCIOBHH JKU3HHU. 1IpHBOZMTE IPHMEPBI POABICHHA
Nemoncrpanun OMOJIOTHYECKUX PUTMOB y Pa3HBIX OPraHU3MOB.
TaGuuibl ¥ cxeMbl: «BHOTOrHYeCKUe PUTMBDY. BBIABIATE YePThI MPHCTIOCOOIEHHOCTH }
OGopyoBanue: repGapHH i KOLICKIIN OPraHH3MOB K CE30HHBIM H3MEHEHHSIM YCIOBHIA
PACTEHUIA U SKMBOTHBIX, 00/IaAI0MKX depTaMu | ASHH.
IPHCIIOCOGICHHOCTH K Ce30HHBIM M3MEHEHHSIM OrnucrIBath ce30HHbI ABJICHIT B JKH3HH
0B HKu3HH OpraHH3MOB, PACIIPOCTPAHEHHBIX B CBOCH

7.7 [Kusnenusie GopMmbl PacKkphbIBaTh COEPKAHHE TTOHATHS GKH3HECHHAS

OpPraHnu3mMoB

JKuznennsie popmel oprann3moB. [lousitue o
KU3HEHHOU Gopme. XKuzHeHHbIe GOpPMBI

paCTeHHﬁZ ACPEBbs, KYCTAPHUKH, KYCTAPHUYIKU,

dbopma opranuzmay. BeIsSBIsSTE 0cCOOEHHOCTH
CTPOEHUS U KU3HEEATEIIbHOCTH PACTCHHI
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MHOTOJIETHUE TPaBbl, OJAHOJIETHUE TPABBHI.
JKuznenneie pOpMBI JKUBOTHBIX: THAPOOHOHTHI,
re0OHOHTHI, a3pOOHOHTEI. OcOOEHHOCTH
CTpOEHUS ¥ 00pa3a KU3HHU.

JleMoHcTpanuu

Tabauie! u cxeMmsl: «Ku3HeHHbIe POpMBI

pacTenuit», « KuzHeHHbIe POPMBI )KUBOTHBIX).
Oo6opyaoBanue: repOapuu U KOJUICKITUN
PaCTeHMI U KUBOTHBIX Pa3IMUHBIX )KU3HEHHBIX

popm

PKU3HEHHBIX (OpM.

[IpuBOUTE IPUMEPHI PACTEHUM Pa3HBIX
YKU3HEHHBIX (DOPM.

BbIsSBISTE 0COOEHHOCTH CTPOEHUS U
YKU3HEIESATEIbHOCTH JKUBOTHBIX Pa3HBIX
PKU3HEHHBIX (QOpM.

[IpyBOIMTH IPUMEPHI KUBOTHBIX PA3HBIX
KU3HEHHBIX POpM

7.8

buoTtnueckue GpakTopsl

buotnueckue daxkropsl. Buasl 6noTnueckux
B3aUMO/JICCTBUIA: KOHKYPEHIIHS, XUIIITHUYECTBO,
cuM6Omno3 u ero popmsl. [Tapazutusm,
KooTepalus, MyTyain3M, KOMMEHCATU3M
(KBapTUPAHTCTBO, HAXJICOHMYECTBO).
Herpoduueckue B3auMoAeCTBUS (TOMTMYECKHE,
dbopuueckue, habpudeckue). 3HaUCHUE
OMOTHYECKUX B3aUMOICHCTBUAN IS
CYLIECTBOBaHUS OPTaHU3MOB B cpejie OOUTaHMUSI.
[IpyHIIMT KOHKYPEHTHOTO UCKITFOUECHHUS.
JleMmoHCTpamun

Tabauiiel U cxeMbl: «KocUcTEMA

PackpbIBaTh coJep>KaHUE TEPMUHOB U ITOHATUN:
KOHKYPEHLUS, XUITHUYECTBO, 1apa3uTU3M,
MyTyaJlu3M, KOMMEHCaIN3M, HETpopHuuecKkre
B3aUMOJCUCTBHUS.

XapakTepru30oBaTh BUIbl OMOTHUECKUX
B3aHUMOJCUCTBHIA.

OOBACHATH CYLTHOCTh KOHKYPEHIINH,
XUIHUYECTBA, Iapa3suTU3Ma, MyTyalIu3Ma,
KOMMEHCaJIN3Ma.

[IpyBOIMTE IPUMEPBI OPraHU3MOB,
Y4aCTBYIOIIMX B OMOTUYECKUX B3aUMOJCHCTBUAX
pa3HbIX TUNOB. OLIEHUBATh 3HAYCHHE
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[IUPOKOJIMCTBEHHOTO JIecay, « IKOCHCTEMA
XBOMHOTIO jieca», «l{enmu nutanus,
«XumHn4uecTBo», «Ilapasutusmy,
«Konkypenmusy», «CumoOnosy,
«KoMmMmeHncanm3m.

O6opynoBaHue: KOJUICKIIUN KUBOTHBIX,
YYaCTBYIOIINX B PA3JIMUYHBIX OMOTHUECKUX
B3aMOJICHCTBUIX

OpPraHu3MOB B cpeJie 0OUTaHusI.
(OOGO0CHOBBIBaTh ACHCTBUE TPUHIIUIIA
KOHKYPEHTHOTO MCKJTFOUCHUS

Toro yacos 110 Teme

9

8

Tema «IK0J10rusi BUIOB M NOMYJISIIIUAT

8.1

DKOJIOTUYECKHUE
XapaKTEPUCTUKHU TTOMYIISIIAN

3

DKOJIOTMYECKUE XapAKTEPUCTUKH MOMYIISIIUH.
[lonmymnsius kak 6uosoruveckas cucrema. Poib
HEOJHOPOJHOCTH Cpejibl, GU3HIECKUX OaphepoB
1 0cOOEHHOCTE OMOJIOTUH BUIOB B
(hopMUPOBAHUH MPOCTPAHCTBEHHOUN CTPYKTYPhI
nonyysiuid. OCHOBHBIE TTOKA3aTEeINN MOMYJISIIUN:
YUCJIICHHOCTb, INIOTHOCTh, BO3PACTHAS U
M0JIOBAsi CTPYKTYpPa, POKIAEMOCTh, IIPUPOCT,
TEMIT pOCTa, CMEPTHOCTh, MUTPAITUS.
JlemoHcTpaunu

TaOaunel ¥ CXeMBI: « DKOJIOTHYECKUE

XAPAKTCPUCTUKU ITOIYJISAUN,

«[InocTnancTBEHHAd CTHVKTVDA

PaCKpBIBaTB COJZICPIKAHUE TTIOHATUA
«TIOTTYIISIITHSI.

OneHuBaTh 3HaYeHHE HEOJHOPOIHOCTH CPEbI,
buzndecKkux 6aphbepoB U 0COOCHHOCTEH
OMOJIOTUM BUIOB B (JOPMUPOBAHUH
MPOCTPAHCTBEHHOW CTPYKTYPbI MOMYJISIIHIM.
[TpuBOIUTH IPUMEPHI MOMYIIALUNA Pa3HBIX BUIOB
pacTeHUI U )KUBOTHBIX. XapaKTepHU30BaTh
OCHOBHBIE 9KOJIOTHYECKHE ITOKa3aTeIn
MOMYJISILIUK: YUCIIEHHOCTb, IJIOTHOCTb,
BO3pACTHAsI U MOJIOBAsi CTPYKTYpPa, POKIAEMOCTb,
[PUPOCT, TEMI POCTA, CMEPTHOCTb, MUTPAITHSL.
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[OITYJIALIU, «BO?;paCTHbIC MMUupaMuJibl
MMOITYJIALIU

8.2 |Dkonoruyeckas CTpyKTypa DKoJIOTHYECcKasi CTpYKTypa nomyisiiuu. Ouenka [PackpbiBaTh cojiepykaHiue TEPMUHOB M TIOHATHMN:
MOITYJISLIAN. YUCJICHHOCTH MOMyJIAuu. JuHamuka TUHAMUKA TIOMYJISIITUU, OMOTUYECKUM MOTEHIIUAT
JlunaMuKka NomyJisiiuu u e MOMYJISIUN U €€ peryisius. buotnueckuii MOTYJISIIIAH, KPUBBIC BBDKUBAHUS, PAKTOPHI
perymsus MOTEHIMAN MOMYJIAINH. MoIeTupoBaHue CMEPTHOCTH, EMKOCTh CpeJibl. OOBSICHATH

MUHAMUKHU Tomysisiiiuu. Kpusblie pocra 3aKOHOMEPHOCTH pa3MelIeHHs 0coOeit

YUCJICHHOCTH MOy, KpuBbie BBDKUBAHUS. [TOMYJISAIINN HA 3aHUMAaEMON TEPPUTOPHH.

Perynsuust 4MCIeHHOCTH MOMYJISIUNA: POJIb OrnieHnBaTh OMOTUYECKUM MTOTEHITUAI TIOMYIISIITI

(hakTOpOB, 3aBUCSIIINX U HE 3aBUCAIIUX OT Pa3HBIX OPraHU3MOB. AHATM3UPOBATH KPUBHIC

[JIOTHOCTU. DKOJIOTUYECKUE CTPATETUH BUJIOB  [POCTA YUCIEHHOCTH TOIYJISIINA U KPUBBIE

(r- u K-ctparerun). BBIKUBAHMSL.

JleMmoHcTpauuu OOG0CHOBBIBaTh MPUUMHBI CIEPKUBAHUS

Tabauie! u cxeMbl: «CKOPOCTH 3acesieHus OMOTHYECKOI0 MOTEHIINAaJa POCTa U MPUINHBI

MOBEPXHOCTH 3EMIIM Pa3INYHBIMHU BCIIBILIEK POKJIAEMOCTH Y OTAEIBHBIX

OpraHu3Mammu» opranu3MoB. [lepeuncisaTs GpakTopsl
CMEPTHOCTH, PETYIUPYIOIIHNE YUCIEHHOCTh
MONYJISALUUA paCTEHNUU U KUBOTHBIX. OIUCHIBATH
PKOJIOTUYECKHUE CTPATEruH BUOB

8.3 |Jkonoruyeckas HUIIA BUIA [TonsiTHE 00 9KOJIOTMUECKON HUIIE BUIA. PackpbIBaTh coJiepKaHNE TEPMUHOB U MOHSATUIA:

MecTtooOutanue. MHOroMmepHasi MOJIeINb
YKOJIOTMYECKON HUIIHA

OKOJIO'MYCCKasA HHUIllA, BUJ, apCall, UHBA3U .
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XapakTepru30BaTb MHOTOMEPHYIO MOJEIIb
pkoJiornyeckoit Huimm Jx. M. XaTtuuHcoHa.
[IpyBOIUTH IPUMEPBHI IKOJIOTUYECKUX HUIII
pa3HbIX BUJOB PACTEHUN U )KUBOTHBIX.
BBISBIATE OTJIMYNE IKOJOTUYECKONW HUIIM BUJIA
0T ero Mectooburtanus. I'papuuecku
1300paxaTb MHOTOMEPHYIO MOJEIh
PKOJIOTWYECKOW HUIIY JUUIS Pa3HBIX BUJOB.
BBIABIISITE IPUYMHBI PA3JIMUU B pa3Mepax
PKOJIOTWYECKOW HUIIYN Y PA3HBIX BUJIOB PACTEHUI
U ’KUBOTHBIX. AHAJTU3UPOBATh IPUUYHUHBI U
[TOCJIE/ICTBUS CMEHBI KOJOTHYECKOW HULIN

JIx. 1. XatunHcoHa. Pa3zMepbl 5K0JI0rM4ecKoin
Humy. [loTeHnuanbHas 1 peaJn30BaHHAS] HUIIIU.
Buj kak cucrema nomyssinuidi. Apeaibl BUIOB.
Bupl 1 UX )KU3HEHHBIE CTPATETHH.
DKOJOTHYECKHE SKBUBAJICHTHI.
3aKOHOMEPHOCTHU TTOBEJACHUS U MUTPALIUIA
YKUBOTHBIX. brosiornueckne nHBa3uu
qy>KEPOHBIX BUIOB.

JleMmoHcTpanuu

[Toptpert: /Ix. 1. Xatunncon. Tabauibl u
cxeMbl: «Mojenb sxojoruueckon mumu Jx. W.
XaTYNHCOHAY.

Oo6opyaoBanue: repOapru PacTCHHI;
KOJIJIEKIIUY KUBOTHBIX.

JlabopaTopnasi padora «[Ipucrnocobnenus
CEMSIH PACTEHHUM K PacCEICHUIO»

HMToro gacos no teme 9

9 TeMma «IK0JI0rHsI COOOIECTB. JDKOJOTHYECKHE CUCTEMBID»

9.1 |Coo011ecTBO OPraHu3MOB - 1
GHOIIEHO3 CoobmiecTBa opranu3MoB. brorieHos u ero
CTpykTypa. CBS3M MEXy OpraHu3MaMu B PackpbIBaTh cojiepKaHHe TEPMHHOB U TIOHSTHI:
OHOIIEHO3E. OnoI1eH03, OMOTOI. XapaKTepru30BaTh OMOIIEHO3
JleMoHCTpaIUK U €r0 CTPYKTYPBI: BHJIOBYIO, TPOCTPAHCTBEHHYIO,
Tabauiel u cxembl: «CTpyKTypa TpOQHUECKYIO.
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OuoIIeHO3aY, «DKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIecay, «IKOCHCTEMA
XBOMHOTO JIeca

[lepeunciiATh ¥ NIPUBOJUTE IPUMEPHI CBA3EH
MEX/1y OpraHu3MaMy B OMOLIEHO3€

9.2

DKocucremMa

DKocHuCcTeMa KaK OTKpbITas cuctema (A.Jx.
Tencnn). OyHKIIMOHATBHBIE OJJOKHM OPraHU3MOB
B 9KOCUCTEME: MPOIYLEHThI, KOHCYMEHTHI,
peayueHTsl. Tpodudeckre ypoBHU.
Tpoduueckue nenu u cetu. AOMOTUYECKHE
0s10kH 3K0CcUCTEM. [10UBHI U WIIBI B
bkocuctemMax. KpyroBoport BemiecTs U NoTOK
SHEPTUU B IKOCHCTEME.

JleMmoHcTpanuu

[Toprpetsl: B. H. Cykaués, A. [x. Tencnu.
Tabauiel u cxeMbl: «OyHKIIMOHATbHBIE TPYIIIBI

OpraHu3MoB B 3Kocuctemey, «Kpyrosopor
BEIIECTB B dKocucTemey, «llenu nutanus
(macTOuIHAsL, TETPUTHAS ).

Oo6opyaoBanue: repOapuu PacTCHHI;
KOJUIEKIIMY HACEKOMBIX; Uy4elia MTUIl U 3Bepeit

PackpbIBaTh COEPKAHNE TEPMHUHOB U ITOHSATUI:
PKOCHCTEMA, IPOAYLEHTbI, KOHCYMEHTHI,
penyLeHTbl, Tpo(UUYeCKre YPOBHHU, TPOPUUECKHE
(nMILEBbIE) HENU U CETH.

Ha3zbIBaTh CTPYKTYpHBIE KOMIIOHEHTHI
HKOCHUCTEMBI.

XapakTepu3oBaTh PYHKIUU U TPUBOJIUTD
MpUMEpPbI OPraHU3MOB B IKOCHCTEME Ha OCHOBE
MMEIOLIUXCS 3HAHUM O pacTeHUsIX, TpHUoOax,
OaKkTepUsAX U KUBOTHBIX.

OnuceIBaTh KPYrOBOPOT BELIECTB U IIOTOK
HHepruu B 3kocucteMe. OObICHATh POJib
OpPraHu3MOB B OMOJIOIMYECKOM KPYrOBOpPOTE
BELIECTB U NOTOKE 3Hepruu. [Ipusoanuts
[IPUMEPBI OPraHU3MOB, 3aHUMAIOLINX Pa3HbIE
YPOBHH TPO(PUUECKUX TUPAMUI.

CocTaBiATh CXEMBI IIEPEHOCA BEILECTBA U
SHEPIUU B 3KOCUCTEMaxX (LIeTy MUTaHUs).
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CpaBHI/IBaTB HaCTGI/IH_[HBIG " JCTPUTHBIC LTI

MUTAHUS
9.3 |Dkonornyeckue TUPaMHUIBI OcHOBHBIE TIOKA3aTENIN IKOCUCTEMBI. PackppiBaTh cofiepKaHHe TEPMUHOB U OHSTU:
bromacca 1 npoayKius. [POIyKLIMs, OMomacca, FIKoJorndecKas
JKOJIOTUYECKHE TUPAMUIbI YMCeT, OMOMACCHl M [IHpamMuia. XapakTepru30BaTh MpaBuiIa
SHEPrUU. HKOJIOTMUYECKUX MUPAMUJ YUCell, OnomMacchl 1
JlemoHcTpaunu PHEPIUMu.
TaOnuuel u cxemsl: «OKojoruueckas nupamMuja [OObSICHITh MTPUUHHBI Pa3IHYHi B
yrcen, « DKOJI0ru4eckas mupamuaa MPOJYKTUBHOCTHU Y Pa3HBIX 3KOCUCTEM.
Oromaccel», «KoJorudyecKasi mupaMuaa [IpuBOIUTH IPUMEPHI IPAKTUYECKOTO
SHEPrUN» MIPUMEHEHHUSI TPaBUIT SKOJIOTMUECKUX MUPAMUJL.
CpaBHuBaTh 6MOMaccy U MPOAYKIHIO SKOCUCTEM
NA
9.4 |M3meHeHus cooOIIEeCTB -

CYKIIECCUU

/[unamuka sxocucmem.

Kamacmpodghuueckue nepecmpouixu.
@nykmyayuu. HaripaBieHHbIE 3aKOHOMEPHBIE
CMEHBI cO00IIeCTB - cykiieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUU U UX TPUYUHBI.
AHTpPOIIOTEHHBIE BO3/ICHCTBUS Ha CYKIIECCHH.
KiumakcHoe coobiectBo. buopasnoobpasue u
[0JIHOTA KPYrOBOPOTA BEILIECTB - OCHOBA

YCTOﬁHHBOCTH COO6H_[6CTB.

PackpbIBaTh coepKaHre TEPMUHOB U MOHSITHI:
CyKIleccHsl, KIIMMaKCHOE COOOIIECTBO,
CYKLIECCUOHHBIN psAll. XapaKTEpU30BaTh
CYKIIECCUH: TIEPBUYHbIC U BTOPUYHEIE,
[PUBOJIUTH UX IPUMEPHI U HA3bIBATh IPUYHUHBI
CMEHBI COOOIIIECTB.

CpaBHUBATh BpEMEHHbIE 1 KOPEHHbBIE
OHMOreo1eHO3bl HA KOHKPETHBIX MTPUMEepax CBOeH
MECTHOCTH.

Mo enupoBaTh pe3ylibTaThl Mpoliecca
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JleMoHcTpauuu
Tabaune! u cxeMbl: «O6pa3oBaHue 00JI0TaY,

«IIepBuuHas cykueccus», «BoccraHoBieHue
Jeca 1ocie noxapay

CMEHBI OMOTEOIIEHO30B TI0]] BIUSHUEM
AQHTPOTIOrEHHOTO (hakTOpa

9.5 |[IpupoaHbIe 3KOCHCTEMBI [IpupoIHbIE SKOCUCTEMBI. PackpeiBaTh coepKaHE TEPMUHOB U MOHSITHI:
Oxocucmemvl 03€p u pex. Ikocucmemsl Mopeli u|(pUTOTUIAHKTOH, 300IUIAHKTOH, SIPYCHOCTb.
oKeanos. Ikocucmemvl myHOp, 1ecos, cmenet, |XapaKTepu30BaTh IPUPOJIHBIE SKOCUCTEMBI, UX
Ny CmblHb. OCHOBHBIE KOMIIOHEHTHI (Ha TIpUMepe 03epa,
JlemoHcTpanuu XBOWHOTO U IIMPOKOJIUCTBEHHOTO JIeca).
Tabmuibl U cXeMbl: « IKOCUCTEMA OOBACHATH MPUYUHBI PA3TNIYHON OMOMACCHI
ITUPOKOJIMCTBEHHOTO JIecay, « IKOCHCTEMA MPOJIYIICHTOB U KOHCYMEHTOB B TIPUPOTHBIX
XBOMHOTO JIECA», «IKOCUCTEMA 03€pay. DKOCHUCTEMAX.

Oo0OopynoBaHue: akBapuyM Kak MOJENb CocTaBisSITh MACTOUIIHBIE U IETPUTHBIC IIETTH
SKOCHCTEMBI. MATaHUsI IPUPOIHBIX d3KocucTeM. [IpuBoauTh
IKCKYpCeHs «IKCKYpCHs B THITUYHBIN [IPUMEPBI OPTaHU3MOB, BXOSALIUX B COCTAB
OuoreorieHo3 (B 1yOpaBy, Oepe3HsIK, bHHK, Ha |(DUTOIJIAaHKTOHA, 300TJIAHKTOHA, OEHTOCA.
CYXOJIOJIbHBIM WJIM IOMMEHHBIN JIYyT, 03€pO, (OOGOCHOBBIBAThH POJIb IPYCHOCTH B KU3HH
00J10TO)» Ha3eMHBIX sKocucTeM. CpaBHUBATH OMoMaccy u
POJAYKIMIO BOJHBIX M HA3EMHBIX SKOCUCTEM
9.6

AHTPOTIOTEHHBIE AHTPOIIOT€HHBIE YKOCHUCTEMBI.

SKOCHUCTEMBbI ArposkocucTeMa. ATpoIieHO3. PackpbIBaTh cOJEpKaHNE TEPMUHOB U MOHSATUIA:

(arpOSKOCI/ICTeMH) Paznuuns MECKy aHTPONIOI€HHBIMU U AI'PO3KOCHUCTEMA, aI'POLCHO3, MOHOKYJIBTYpPA.
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IIPUPOJIHBIMU 3KOCUCTEMAMU.
JleMoHcTpanuu
Tabauiel U cxeMbl: «ArponeHo3», «KpyrosopoT

BELIECTB U ITOTOK SHEPTUU B arpoLIEHO3EM.
OO6opynoBanme: repOapuu KyJIbTYPHBIX U
TMKOPACTYIUX PACTEHUM.

IKeKypeust «IKCKypcHs B arposKocucTeMy (Ha
10JI€ WIN B TEIUIMYHOE XO3SIICTBO)»

XapakTepru30BaTh OCHOBHBIE KOMIIOHEHTBI
arposkocucTeMsl. [ IpuBoanuTE IpuMepsI
AI'POSKOCHUCTCM. CocTaBisiTh 1 CIIU ITMTaHUA
arporeHo3a. O60CHOBBIBATh IPUUUHBI HU3KOU
YCTOMYHUBOCTH arposkocucteM. CpaBHUBATH
aArpO3KOCUCTEMBI U ITPUPOJIHBIC SKOCUCTEMBIL.
XapakTepu30BaTh POJIb YEIOBEKa B COXPAaHEHUN
YCTOMYHUBOCTH arpoO3KOCHUCTEM

9.7

YpO0IKOCUCTEMBL.
OKOMOHUTOPUHT

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTBI
ypboskocuctem. I opoackas ¢opa u payna.
CuHaHTpOIU3a1Ms TOPOJICKOM (ayHBbI.
buosiornueckoe u X0351MCTBEHHOE 3HAYCHUE
arpo3’KOCHUCTEM U YPOOIKOCHUCTEM.
3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX
B3aUMOJICCTBHIL OPraHu3MOB B SKOCUCTEMAaX.
Ponb kackaonozo agpghexma u 6u0os-
P0uUpuramopos (Kiouesvlx 61U008) 6
@yHrxyuonuposanuu sxocucmem. Ilepenoc
SHEPIUM U BEILIECTB MEXy CMEXXHBIMU
SKOCHCTEMAMM.

PackpbIBaTh COEpKaHNE TEPMUHOB U ITOHSATUM:
ypOOIKOCHUCTEMA, CHHAHTPOTIH3AIIHS, TOPOJICKAs
(bropa, ropojackas dhayHa, SKOMOHHUTOPHUHT.
XapaKTepu30BaTh OCHOBHBIE KOMIIOHEHTHI
ypOoskocucteM. OnuchIBaTh OMOJIOTHYECKOE U
X035IUCTBEHHOE 3HaYEHHE YPOOIKOCUCTEM.
[IpuBOIUTH IPUMEPHI U OLIEHUBATH COCTOSTHUE
ypOO3KOCHUCTEM CBOEH MECTHOCTH.

BBISBIISITE 0COOEHHOCTH TOPOJCKOH (IOl 1
(bayHbI.

CpaBHuBaTh ypOOIKOCUCTEMBI U PUPOIHBIE

OKOCHCTCMbI
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MOMYJSLUNA U SKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JAECHCTBUM.
\Mexanuzmbl 6030eticmaust 3a2pA3HEeHUU PA3ZHbIX
munoe Ha cy6opeanu3MenHoOM, OPeAHUZMEHHOM,
HONYTAYUOHHOM U IKOCUCEMHOM YPOBHSIX,
OCHOBbL IKOI02UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€LCBUS.

MeTo10JI0THsI MOHUTOPHHTA €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX IKOCUCTEM.

JleMmoHcTpanuu

Tabauie! u cxeMel: «[Ipumepbt

YPOOIKOCUCTEM.

IIpakTuyeckas padora «/3yyenue u
OTHCcaHue ypOOIKOCUCTEMBDY.

JlaGopaTopHas padora

«3yuenne pazHooOpa3usi MEJIKHX NOYBEHHBIX
WICHUCTOHOTHX B Pa3HBIX 9KOCUCTEMAX)

HMToro gacos no teme

12
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10 ([Tema «buocdepa — riaodajbHas IKOCHCTEMA

10.1 |Bbuocdepa. Ctpykrypa u 2 buocdepa - obmierutanerapaas 060109Ka PackpeiBaTh cofiepKaHNEe TCPMUHOB U TIOHSTH:
coctaB Ouocdepsr 3emutd, TJie CYIIECTBYET WK CYIIeCTBOBAIA ounocdepa, KUBOE BEUIECTBO, KOCHOE BEIIECTBO,
YKU3HB. Pa3BuTHE IIpe/icTaBICHH 0 Onocdepe B [OMOKOCHOE BEIIeCTBO, OMOTEHHOE BEIIECTRO.
Tpyaax 3. 3tocca. Yuenue B.W. Bepnaackoro o |[IpuBoauThk opMyaupoBKH OCHOBHBIX

ouocdepe. Ob6nactu 6uocdepsr u e€ cocran. nosoxenui yuenus B. Y. BepHaackoro o

"KuBoe BemectBo Ouocdeps! u ero pynkuun.  [ouocdepe.

JleMoHcTpauuu XapakTepu3oBaTh 00J1aCTH OMOoC(ephl U UX

[Hoptpetsi: B. U. Bepuanckuii, 3. 3rocc. COCTaB, Ha3bIBaTh 00JIACTU PACIIPOCTPAHEHUS

Tabauie! u cxeMsbl: «I'eochepst 3emin, PKUBOTO BelllecTBa B 000JI0UKax 3eMJIu 1

((q)}IHKHI/II/I JKHUBOTI'O BEIIECTBA» BBIABJIATH IPUYKUHBI €TO0 PA3JIMYHOTO
pacrpezeneHusl.

[TepeunciaTh GyHKIIUN KHUBOTO BEIIECTBA
orocdepsnl (ra3oBasi, OKUCITUTEIHHO-
BOCCTAHOBHTEIJIbHAS, KOHIICHTPAIIMOHHA,
onoxumuueckas). [I[puBoauTh IpuMepsbI
peoOpa3yronIero BO3ACHCTBHUS JKUBOTO
BelllecTBa Ha Ouocdepy.

AHaAITM3UPOBATH M OIICHUBATH OMOJIOTHYECKYIO
WH(POPMAIIHIO O TJIO0ATBHBIX 3KOJIOTHYECKIX
npobieMax ouochepsl, MoaydaeMyro U3 pa3sHbIX
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OuenuBath Bkiag B. U. Bepuanckoro, O. 31occa
B CO3/[aHKE yueHUs 0 Ouochepe

10.2

3aKOHOMEPHOCTH
CyLIeCTBOBaHUs OMochepsl.
KpyroBopoTsl BeniecTsn

3aKOHOMEPHOCTH CYIIECTBOBaHHS OHOCHEPHI.
Ocobennoctu 6nocdepsl Kak riI00aTbHOM
YKOCHCTEMBI.

Jlunamuueckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BeliecTB U OMOre0XMMHYECKHE
UKITEI (Yriieposa, a3oTa). PUTMUYHOCTH
SBJICHHUI B Orocdepe.

JleMmoHcTpanuu

Ta6muiet u cxemsl: «I'eochepnr 3emim,

«DyHKIIMY KUBOTO BellecTBa», «Kpyrosopor
a30Ta B npupoae», «KpyroBopot yriepoja B
npupoze», «Kpyrosopor kucioposa B
npupoze», «KpyroBopot BoJibl B IPUPOIE»

PackpbIBaTh COIEPKAHNE TEPMUHOB U ITOHATUM:
ri00agbHas SKOCUCTEMA, TMHAMUYECKOe
paBHOBECHE, KPYTOBOPOTHI BEIIECTB,
OMOreOXMMHYECKHE UKIIBL. XapaKTepHU30BaTh
0coOeHHOCTH Ouochepsl Kak ri100aabHOM
HKOCUCTEMBI.

Onpenenats GyHKIUIO 6nocheps! B
obecredyeHn OMOTEHHOTO KPyroBOpOTa BELIECTB
Ha TulaHeTe. XapaKTepu30BaTh OCHOBHbIE
KPYrOBOPOTHI: BOJbI, YIJI€pOJia, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPYrOBOPOTa
pas3IMYHbIX BEIIECTB.

OrneHuBaTh 3HaYEHUE KPYrOBOPOTA BEIIECTB AT
CYIIIECTBOBAHMS XKHU3HHU Ha 3eMile.

OOBACHATH POJIb OPraHU3MOB B OMOJIOTHYECKOM
KPYrOBOPOTE BEILIECTB.

BBIABIATE AMHAMHYECKOE PaBHOBECHE
onocdepsl.
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[IpuBOAUTH IPUMEPHI PUTMUYHOCTH SIBJICHUH B

ouocdepe
10.3 [3onanbHOCTH OHOCHEPHI. 2 PackpeiBaTh cofiepKaHNEe TCPMUHOB U TIOHSTH:
OcHOBHBIE OMOMBI CYIITH. OMOMBI, TYH/[pa, XBOWHBIE Jieca, CMEIIaHHbIE

YcToitunBoCTH OUOCheps nieca, IUPOKOJMCTBEHHBIE JIECa, CTEIH, CABAHHBI,
MYCTBIHU, TPOITMYECKHE JIECA, BBICOKOTOPBSI.
[Toka3pIBaTh HA KapTe M XapaKTePU30BaATh
OCHOBHBIE OMOMBI CYIIIH.

CpaBHHMBaATh OCOOEHHOCTH KJIMMAaTa, MOYB,
PACTUTEIHHOTO M )KUBOTHOTO MHUpPa Pa3HbIX
O01OMOB cymu 3eMild. BBISBIASTH MPUYUHBI

30HAJILHOCTHU B Onocdepe

3onanbHOCTH Ouochepsl. [loHsTHE O OHOME.
OcHOBHbBIE OMOMBI CYILIU: TYHAPA, XBOWHBIE
1eca, CMEIIaHHbIE M IIMPOKOJIMCTBEHHBIE Jieca,
CTEIH, CABaHHBI, TyCTHIHU, TPOITUYECKHUE JIeCa,
BBICOKOTOPBs. KnmuMar, pacTUTenbHbIN U
PKUBOTHBIN MUp OnomoB cyiu. CTpykTypa u

(O YHKIIHSI )KHBBIX CHCTEM, OT[CHKA UX
[peCypCcHOro MoTeHIMana 1 6MocepHbIX
hyHKIIHA.

JlemoHcTpaunu

Tabauie! u cxeMbl: «OCHOBHBIE OMOMBI CYILINY,
«Knmumartndeckue nosica 3emsiny», «TyHapay,
«Taira», « CMEIIaHHBIN JIeC»,
«1InpOKOJIMCTBEHHBIN JIeC», «CTEb,
«CaBanHay, «IlycTeiHsy, « Tponuyeckuii jecy.
Oo6opyaoBanue: repOapuu PaCTCHHUI pa3HBIX
OMOMOB; KOJUIEKIIUU )KUBOTHBIX

Toro yacoB mo Teme 6

11 [Tema «YesioBeK U OKPY:KAKOIIAST CPeaa

11.1 |Bo3xelicTBrE 4eoBEKA HA 2
Sroch DKOJIOTUYECKHE KPU3UCHI U MX TPUUNHBL.
noche . o
py Bo3znelicTBue yenoBeka Ha Ouocdepy. PackpriBaTh cofepkaHre TEPMUHOB U TIOHATHH:
3arpsizHeHue BO3AYIIHON aTMocdepa, BellecTBa-3arpsi3HUTENH,
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cpenbl. OxpaHa Bo3/ayxa. 3arpsi3HeHUE BOTHOM
cpenpl. OxpaHa BOJHBIX pecypcoB. Pa3zpymenue
nouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
3MeHeHne Kkiumara.

JleMoHcTpanuu

Tabuuibl U cxeMbl: «3arpsi3sHEHUE aTMOCHEPHD»,

«3arpsizHenne ruapochepri», «3arpsi3HEHHE
nouBb», «[lapHUKOBBIHM 3 dHekT»

napHUKOBBIN 3(ekT, «030HOBas AbIpay,
«KHCIIOTHBIE JOXKIN», TUaApocdepa,
ABTPOHKAIHS BOJIOEMOB, TI0UBA, SPO3HSI MIOYB,
MECTULIUIBI, SKOJIOTUIECKUN KPH3HC.
AHaTM3MPOBATH AHTPOTIOTCHHBIE (DAKTOPBI
BO3/IeiicTBUS Ha Ouocdepy (posb uenoBeka B
MPUPOJIC) Ha Pa3HBIX ATAINaX Pa3BUTHSA
4EIIOBEYECKOT0 00IIECTBA.

XapaKkTepru30BaTh TI00aTBHBIE KOJIOTUIECKHE
POOJIEMBI; OCHOBHBIE HCTOYHUKH aTMOC(HEPHBIX
3arpsi3HEHUI; YKOJIOTHIECKHE TTPOOIIEMEI,
CBSI3aHHBIC C YBEITMYCHUEM TPAHCIIOPTA B
KPYIHBIX TOPOJIax; 3BTPO(PHUKALINIO BOTOEMOB;
MOCIIECTBUS 3arPA3HEHNS BOJ] XUMUYECKUMHU
BEIIECTBAMH; BO3/ICHCTBHE YEIOBEKA HA
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11.2

AHTPOIIOT€HHOE
BO3/ICHCTBUE HA
PaCTUTENIbHBIN U )KUBOTHBIN
Mup. OxpaHa IpUpoOIbl

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTEIbHBIN
Y KMBOTHBIM MUp. OXpaHa pacTUTENBHOTO U
YKUBOTHOTO MUpa. OCHOBHbBIE IPUHLIUIIBI
oxpanbl npupobl. KpacHsie kauru. Oco6o
oxpansiemble IpupoiHble Tepputopuu (OOIIT).
boranuueckue cajbl U 300JI0THYECKUE TAPKH.
JleMoHcTpauuu

Tabauie! u cxembl: «Ocob0 oxpaHsieMble

MPUPOHBIE TeppUTOpUn». O0OpyI0BaHME:
doTtorpadun oxpaHseMbIX pacTeHUN U
»KnBOTHBIX KpacHol kaurn P®, KpacHol kHurn
peruona

PackpbIBaTh COAEPKAHUE TEPMUHOB U ITOHSATUI:
COKparieHue 6uopazHoo0Opasus, oxpaHa
[IPUPO/IbI, 0CO00 OXpaHseMble IPUPOIHbIE
tepputopun (OOIIT), boTannueckuii can,
300JI0TMYECKUN MTAPK.

XapakTepu30BaTh IJIAHETAPHYIO POJIb PACTEHUN
1 ’KUBOTHBIX.

[TpuBOIUTH IPUMEPHI IPSIMOTO U KOCBEHHOT'O
BO3/ICIICTBUS Y€JIOBEKAa Ha PACTUTEIbHBIN U
YKUBOTHBIN MUD.

XapakTeprn30BaTh NPUHIUIBI «BceMupHON
CTpaTeruy OXpaHbl MPUPOIBD».

[lepeuncnars ocodbennoctu paznuunbix OOIIT.
[IpuBoauts ipuMepsl OOIIT, pacnosioxkeHHbIX B
CBOEH MeCTHOCTH. JIoKa3bIBaTh Ha IIPUMEpPax
OTIACHOCTH COKpAIIeHHsI OMOJIOTHYECKOTO
pa3zHO0Opa3us 3eMIIH.

[IpuBOANTH TPUMEPHI PEIKUX U MAJIOUNCICHHBIX
BHJIOB PACTEHUM U )KMBOTHBIX CBOE MECTHOCTH,
3aHecEHHBIX B KpacHble KHUTH PETMOHOB U
Kpacnyto kaury PO
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11.3

ParmonanbHoe

[IPUPOJOIIOJIL30BAHNE
11 yCTOWYUBOE

pa3BUTHE

OCHOBHBIE IPUHLIUIIBI YCTONYHUBOTO

Pa3BUTHS YEJIIOBEUECTBA U MIPUPO/IBI.
PanroHanbHOE IPUPOIOIOIB30BAHNE

U COXpaHEHUE OMOJIOTHYECKOTO
pa3zHooOpa3us 3emMiI.

O01111e 3aKOHOMEPHOCTH

TJ100ATBHBIX DKOJIOTHYECKIX

Kkpu3ucoB. OCOOEHHOCTH
COBPEMEHHOTO KpU3HCa U €T0

BCPOATHBIC ITOCICACTBUAA.
PazBurue MCTOA0B MOHUTOPHUHI'A

[PA3BUTHUA OITACHBIX TEXHOTI'CHHBIX

MPOIIECCOB.
Cucmemmvie ucciedo8anus nepexooa

K pecypcocbepezarouyeri u
KOHKYPEHMOCNOCOOHOU SHepeemuxKe.

\buonoeuueckoe paznoobpasue u

buopecypcol. Hayuonanvnvle ungopmayuontvie
cucmembvl, obecneuusarouue 00OCmyn K
uHopmayuu no cCoOCMOSIHUIO OMOEIbHBIX 8UO08
U SKOCUCMEM.

OcHosbl 5KOpeaburumayuy 3KOCUCmem u
cnoco606 60pbOBI ¢ OUONOBPEIHCOCHUAMU.
\PekoHCmpyKYusi MOPCKUX U HA3EMHBIX
DKOCUCTEM.

PackpeiBaTh cofiepKaHHe TEPMUHOB U

[MOHATUI: PAaMOHAIBHOE
[IPUPOIOII0JIL30BAHUE, YCTONYUBOE

pa3BUTHE, TPUPOIHBIE PECYPCHI,
YKOJIOTUYECKUHN CIEN.

XapakTepru30BaTh OCHOBHBIE TPUHIIUIIBI
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA U

[TPUPO/IBI.
OnuchIBaTh HEUCUEPIIAEMBIE U

ycuepraemMble IPUPOJIHBIE PECYPCHI,
M0TYEPKUBasi OTHOCUTEIHLHOCTD

HEUCUYepnaeMOCTH IPUPOTHBIX
[PECYPCOB; XapaKTepH30BaTh MPOIECChHI
X BOSHUKHOBEHHUS U YCIOBHSI CPEIbI,
[PUBOIAIINE K UX (POPMUPOBAHUIO.

PackppiBaTh po0IeMbl PallMOHATIBHOTO

[IPUPOAOIIOJIb30BAHUA U HAXOJUTD ITYTHU
X pCHICHUA
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JleMoHcTpauuu
Tabauie! u cxembl: «Mojenu ynpaiasieMoro

MUPaY

M TOoro 4acos 1o Teme 6
PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102
YJACOB 110 ITPOI'PAMME
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