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denepanpHas padodas mporpamma 1o yuyeoHomy npeamery «buosnorus» (yriyOnéHHBIM
ypoBeHb) (mpeamerHass oOsacth  «ECTECTBEHHO-HAayuyHbIE TpeAMETHI»)  (manee
COOTBETCTBEHHO — MporpamMma Mo OHOJIOTHUH, OUOJIOTHSI) BKIHOYAET MOSICHUTEIbHYIO
3aMUCKY, COJIepKaHue OOYy4YeHUs], TJIAHUPYEMBIE Pe3yJIbTaThl OCBOEHHUS MPOTPaMMBbl 11O
OHOJIOTUH.

[TosicHuTenpHas 3amucka OTpakaeT OOIMe LEeIM W 3aJauyd W3y4YeHHUs OMOJIOTHH,
XapaKTePUCTHKY TICUXOJOTHUCCKUX TMPEANOChUIOK K €€ H3YYCeHHIO O0yYarolIUMHMCH,
MECTO B CTPYKType Y4eOHOTrO TUIaHa, a TaKXKe MOAXOJAbl K OTOOPY COJEpKaHUS, K
ONPENCIICHUIO  IUIAHUPYEMBIX  PE3YJbTaTOB M K CTPYKType TEMaTUYECKOTO
IJIaHUPOBAHMS.

Conepxanve 0OydeHUsI PaCKpbIBaeT CoOJepkKaTeIbHbIE JIMHUH, KOTOPHIC
npeiararoTes sl 0053aTeIbHOTO M3YUYEHUs] B KaKJOM KJIAcCe Ha YPOBHE CPEIHEro
ob1rero oOpa3oBaHus.

[InaHnupyemMbie pe3yiabTaTbl OCBOEHHUS MPOrpaMMbl 1O OHUOJOTUM BKIIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIC PE3yJIbTaThl 3a BECh IMepruoa OOydeHHS Ha ypOBHE
cpenHero o0mero oOpa3oBaHus, a TAK)Ke MPEAMETHBIC TOCTIKEHHS 00yJaroIIerocs 3a
KaKJIbIH T0J1 00yUeHHUS.
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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o 6GMOJIOTUHU HA YPOBHE CPENHEr0o 00Iero oopa3oBanHus papadboTaHa
Ha ocHoBe DenepanbHOro 3axkoHa ot 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuH B
Poccuiickori  ®enepanuny, PI'OC COO, Konmenmuu mnpenojgaBaHus y4eOHOTO
npeaMera «buonorus» M OCHOBHBIX MOJIOKEHHH (enepaibHON paboyeil mporpamMmbl
BOCITUTaHUSI.

VYueonslii npeamer «buosorusi» yriay0iaéaHoro ypoBHs usydenus (10—11 knaccsr)
SBIIIETCS. OJHUM W3 KOMIIOHEHTOB NpeaMeTHONH o6nactu «EcTecTBEeHHO-HayuHbIE
npeameTsl». CornacHo nonoxerusiMm GI'OC COO mnpodunbHbie yueOHBIE TPEIMETHI,
n3ydaeMble Ha yriIyOJEHHOM YPOBHE, SIBIISIOTCA crioco0oMm auddepeHimanum o0ydeHus
Ha YpPOBHE CpeIHEro obmero o0pa3oBaHUsl U MPU3BaHbl 00ECIIEYUTh IPEEMCTBEHHOCTh
MEXIY OCHOBHBIM OOIIMM, CPEAHUM OOIIMM, CPETHUM NPO(eCCHOHATBHBIM U BBICIIUM
oOpa3oBaHueM. B To ke Bpemsl KaXIblil U3 3THX y4eOHBIX MPEIMETOB JOJIKEH OBITH
OPUEHTUPOBAH HA IMPUOPUTETHOE pEIICHHWE O00pa30BaTEIbHBIX, BOCIHUTATEIbHBIX U
pa3BUBAIOIIMX  3a/ad, CBS3aHHBIX C M[poQopUEHTaUueld  OOydalIHuXcsi H
CTUMYJMPOBAHUEM HHTEpEca K KOHKPETHOH 00JIaCTH Hay4HOI'O 3HaHUS, CBSI3aHHOTO C
OuoJsioruei, MeTUIIMHON, SKOJIOTUEH, TICUXO0JIOTUEH, CIOPTOM UJIM BOCHHBIM JI€JIOM.

[Iporpamma mo OuonOruM JA€T MpEACTaBICHHE O LEIM U 3ajJadyax H3y4yeHUs
yueOHoro npeamera «buosorusp» Ha yriyOJ€HHOM ypOBHE, ompenenseT 00s3aTenbHOoe
(MHBapHaHTHOE) NPEIMETHOE COAEPKAHUE, €ro CTPYKTYpHpPOBAaHHWE IO pasfenaMm u
TEMaM, pacIpeleNeHue IO KiIaccaM, PEKOMEHAYET ITOCIEA0BATEIbHOCTh HW3y4YEHUS
y4eOHOro Marepuana ¢ y4éTOM MEKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JOTUKH
y4eOHOro Ipoliecca, BO3pAcTHBIX OcoOeHHocTel oOyuaromuxcs. B mporpamme mo
OMOJIOTMU peaTu30BaH MPHUHIUI IPEEMCTBEHHOCTH C U3YYEHUEM OMOJIOTMM Ha ypOBHE
OCHOBHOTO 00111€r0 00pa3zoBaHus, Ojaroaapsi 4eMy NpoCMaTpUBAETCSl HAPaBICHHOCTh
Ha TOCIEAyIollee pa3BUTHE OHOJIOTMYECKUX 3HAHUM, OpPUEHTHPOBAHHBIX Ha
(bopMHpOBaHHUE €CTECTBEHHO-HAYYHOIO MHPOBO33PEHHUS, SKOJOTHMYECKOTO MBILIUICHHUS,
IpEJCTaBICHUNA O 3I0pOBOM 00pa3e >KU3HH, Ha BOCIUTaHHE OEpEeKHOI0 OTHONICHHUS K
OKpy>Xarollel npupogHoN cpene. B mporpamme mo OHMOJOTUM TakKKe ITOKa3aHbI
BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanuzanuu tpedoBanuiit ®I'OC
COO Kk mIaHupyeMbIM JIMYHOCTHBIM, METAPEAMETHBIM U MPEAMETHBIM pe3yJIbTaTam
o0y4eHus U B pOpPMUPOBAHMM OCHOBHBIX BHIOB YU4e€OHOMO3HABATEIHHOMU ACSATENBHOCTH
00y4aromuxcsi IO OCBOCHHUIO COJIEpP)KaHUsA OMOJIOTMYECKOTo 00pa3oBaHUS Ha ypOBHE
CpeaHero o0Iero oopa3oBaHuUs.

VYyeoOuniii mpeamer «buonorus» Ha ypoBHE cpeAgHero oOmero 00pa3oBaHUs
3aBepIaeT OMOJIOrHYecKkoe 00pa3oBaHUE B LIKOJE U OPUEHTUPOBAH HA pPacCHIMpPEHUE U
yriyOJieHne 3HaHWi OO0yYarouuxcsi O JKMBOM MPHUPOJE, OCHOBAX MOJICKYJISIPHON H
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KJIETOYHOW OHMOJOTHH, SMOPHUONOTMH U OHOJOTHUH Pa3BUTHs, TC€HETHKH, CEJEKIUH,
OMOTEXHOJIOTHH, BONIOIIMOHHOTO YUSHHUS U SKOJIOTHUH.

Nzyyenne yueOHoro mnpenmera «buonorus» Ha yrayOJeHHOM — ypoOBHE
OPUEHTHUPOBAHO HA IOArOTOBKY OOYyYaroIMXCsl K HOCIEIYIOIEMY IOJyYeHHIO
Onosornueckoro o0Opa3oBaHus B By3axX W OpraHU3alUAX CPEAHEro MpodhecCHOHATBHOTO
oOpa3zoBanusi. OCHOBY €ro CoJepXaHHs COCTABIIET CUCTEMa OMOJOIMYECKUX 3HAHUH,
NOJYYCHHBIX MPU H3YYEHUU OOYYAIOMIMMHUCS COOTBETCTBYIOIIUX CHUCTEMATUYECKHX
pa3aenoB OMOJIOTUU HA YPOBHE OCHOBHOTO 00miero oopazoBanus, B 10—11 kiaccax tu
3HaHUS MOIYyYaroT pa3BuTHE. Tak, pacuMpeHbl U yriayOaeHbl OMOJOTHYECKUE 3HAHUS O
pacTeHusiX, SKUBOTHBIX, TIpubax, OakTepusx, OpraHU3Me 4YeJOBeKa, OOIIuX
3aKOHOMEPHOCTSIX JKM3HM, JIOTIOJHUTEIHHO BKIIOUYCHBI OWOJIOTUYECKUE CBEICHUS
MPUKJIATHOTO U TOMCKOBOTO XapaKTepa, KOTOPhIe MOKHO UCTIOJIB30BaTh KaK OPUEHTUPHI
JUIs  TIOCNenayromero  BblOopa mpodeccur. Bo3mokHa — Takke — MHTErpanus
OMONOTMYECKUX  3HAHUH C  COOTBETCTBYIOLIMMH  3HAHUSMH, TOJTYYCHHBIMU
00y4arImuMuUCs Ipy U3y4eHUU (U3UKH, XUMHUH, Freorpaduu 1 MaTeMaTUKH.

CtpykTypa TmIporpaMMbl 10 OHOJOTHHA OTpPaKaeT CHUCTEMHO-YPOBHEBBIH U
HBOJIFOIIMOHHBIA MOAXOAbI K U3yueHUt0 Ouosioruu. CoriacHO UM, U3y4aroTCs CBOMCTBA
¥ 3aKOHOMEPHOCTH, XapaKTEePHBIC IS JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AINH,
HBOJIIOIIUU OPTaHUYECKOTO MUpPa Ha 3eMJie, COXpaHEHHsI OUOJIOTHYECKOTO pazHoo0pa3us
ra”eTsl. Tak, B 10 kiacce u3ydaroTcsi OCHOBBI MOJIEKYJISIPHON U KJIIETOYHOU OMOJIOTHH,
AMOpHOJOTHA W OWOJOTHU pPa3BHUTHs, TCHETUKH W CEJCKIMH, OWOTEXHOJOTUU U
CUHTETUYECKON OWOJIOTHH, aKTyalM3UPYIOTCS 3HAHUS OOydJarommxcs 1Mo OOTaHUKeE,
300JI0TUU, aHATOMUH, (PU3UOJIOTUHN YesoBeka. B 11 kimacce u3ydaroTcs SBOJIIOIMOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U y4eHHUe o0 Ouocdepe.

VYuebnsiit npenmet «buosiorus» npusBaHa 00eCeYUTh OCBOCHUE O0YyYaIOIIUMUCS
OMOJIOTUYECKUX TEOPUIM U 3aKOHOB, UJCH, MPUHIIUIIOB U TMPaBUJI, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTHHBI MHpA, 3HAaHUA O CTPOCHUH,
MHOr0OOpa3u U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, TMOMyJsiud, OHOLIEHO3a,
HSKOCHUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX TOCTUKEHHSIX, COBPEMEHHBIX UCCIEAOBAHUAX B
OMOJIOTMH, TPUKIATHBIX acleKkTax OWoJorMYeckux 3HaHuil. [nsg pa3Butus
MOJJICP)KaHUsl WHTEpeca OO0ydalImmxcs K OHOJOTUM HapsAay CO 3HAYUTEIHHBIM
00BEMOM TEOPETHUYECKOTO MaTepuaja B COACPKAHWW TPOrpaMMbl TIO OHOJIOTHUHU
PEeIyCMOTPEHO
3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS W PA3BUTUS TOW WJIM WHOW 00OJACTH OMOJIOTHH,
BKJIQJIOM OTEYECTBEHHBIX M 3apyOeKHBIX VYYEHBIX B PEIICHUE BaXKHEUIIUX
OMOJIOTMYECKUX U IKOJOTHYECKUX MTPOOIIEeM.

enp wm3yuenus yueOHOro mpeamera «buosorus» Ha yriyOJIEéHHOM YpOBHE —
OBJIQJICHUE OOYYAIOIMMHUCS 3HAHUSMU O CTPYKTYPHO-(PYHKITMOHAIBHON OpraHU3aINH
JKUBBIX CHUCTEM Pa3HOr0 paHra ¥ MPUOOpETeHHE YMEHUM MCIOJIb30BaTh 3TH 3HAHUS B
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dbopMHEpoBaHUY MHTEpECA K ONpeneN€HHON 00macTr mpodeCcCHOHANBHON e TEILHOCTH,
CBSI3aHHOM C OWOJIOTHEH, WU K BBIOOPY Y4eOHOTO 3aBElEHUS Ui MPOJIOJDKEHUS
OMOIOrHUECKOT0 00pPa30BaHMSL.

JlocTxkeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOaéHHOM
YPOBHE 00ECIIEUHBAETCS PEIICHUEM CIEAYIOMINX 3a/1ay:

OCBOCHHE 00YUYaAIOIUMHUCS CHCTEMbI OMOJIOTUUECKIX 3HAHHI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUAX, KOHIEMUHUAX, THUIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX U
IpaBujaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUpPA; O
CTPOCHUU, MHOTOOOPAa3UH U OCOOEHHOCTSIX OMOJOTHYECKUX CUCTEM (KJIETKA, OPTaHU3M,
NomyJisiliis, BHUJA, OuoreoneHo3, Ouochepa); O BBAAIONIMXCS OTKPBITUAX U
COBPEMEHHBIX HCCIIEOBAHUAX B OMOJIOTHH; O3HAKOMIICHHE OOYYArOIIUXCS C METOJIaMHU
MO3HAHUS KUBOW TPHUPOJBI: HCCIENOBATEILCKUMU METOJAAMH OHOJIOTHYECKUX HayK
(MONEKYJISIPHOM M KJIETOYHOM OMOJOTHUH, HSMOPHUOJIOTUM U OWOJIOTMM pPa3BUTHA,
TCHETUKUA M CEJIEKINH, OMOTEXHOJIOTHH W CHHTETHYECCKOW OMOJIOTHH, TAJICOHTOJIOTHH,
HKOJIOTHH); METOJaMU CaMOCTOSITEILHOTO MPOBEACHUSI OMOJIOTUYECKUX HCCIIEeIOBAaHUN
B Jjaboparopuu W B npupojae (HaOmoIeHUE, U3MEPEHHE, OKCIEPUMEHT,
MOJICTUPOBAHUE);

OBIAJICHNE  OOYyYaIOIUMHUCS  YMEHUSIMHU: CaMOCTOSATEIIHO  HAaXOIWTh,
aHAIM3UPOBaTh W HCIOJb30BaTh OUOJOTHYECKYI0 HMH(POPMAIMIO; TOJIb30BATHCS
OMOJIOTMYECKOM TEPMHUHOJIOTHEN W CHMBOJIMKOW; YCTaHABIMBATh CBS3b MEXKIY
pPa3BUTHEM OMOJIOTHH U COIMAIEHO-DPKOHOMHYECKUMHU M IKOJOTUYECKUMHU TTpoOIeMamMu
YEeJIOBEUECTBA; OIICHUBATH TOCIEJCTBUS CBOECH JIEATENIbHOCTH IO OTHONICHUIO K
OKpYKaroIIel MPUPOIHOHN cpene, COOCTBEHHOMY 3/I0POBBIO U 3[JOPOBBIO OKPYKAIOIINX
Jaofed; OOOCHOBBIBATH W CcOOMIOAATh Mephl  MPO(PHIAKTUKA  HHGEKIIMOHHBIX
3a00JeBaHUi, TMpaBWwia T[OBEACHUS B TMPUPOAE M oOecredeHus Oe30MacHOCTH
COOCTBCHHOM JKMU3HENEATCILHOCTH B YPE3BBIYAWHBIX CHTYaIlUsAX TPHUPOJTHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHbIE OTKPBITUS B
ob6yacTi OMOJIOTHH; Pa3BUTHE y OOYYAOIIMXCS HMHTEIUICKTYaIbHBIX M TBOPUYECKHX
CHoCcOOHOCTEM B TpOIEecCe 3HAKOMCTBA C BBUIAIOMIMMHUCS OTKPBITHUSIMU |
COBPEMEHHBIMH HCCICAOBAaHUSIMU B OWOJIOTHH, pEHIaeMBIMH €10 MpoOJieMaMH,
METO/IOJIOTHEH OHOJIOTHYECKOTO WCCIICIOBAHUSA, IPOBEACHUS AKCIIEPUMCHTAIBHBIX
UCCJICIOBAHUM, PpEIIEeHUs OWOJOTUYECKUX 3a7ad, MOJICTUPOBAHMS OHOJIOTHUECKUX
00BEKTOB W TMPOIIECCOB; BOCIUTAHHUE Yy OOYYAIONIMXCS IEHHOCTHOTO OTHOIICHHS K
YKUBOH TIPHUPOJIC B IICJIOM M K OTICIBHBIM €€ 00BEKTaM W SBJICHUAM; (HOPMHpPOBAHUE
HKOJIOTUYECKOM, TCHETHUYECKOW TPAaMOTHOCTH, OOIIEH KyJIbTyphl MIOBEJICHUS B MPUPOJIC;
WHTETPAIMHA €CTECTBCHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre  OOyYarolMMHUCS KOMIICTCHTHOCTH B paIrmoHaIbHOM
MIPUPOIOIIOIB30BaHNHU (COOJTIOICHNE TTPaBUJI MIOBEICHUS B IIPUPOJIC, OXPaHbI BUJIOB,
AKOCHUCTEM, OHOChEephl), COXpAaHEHUH COOCTBEHHOTO 37I0POBbS U 3/I0POBBS
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OKPY KaIOIIHX JIFOACH (coOmonennst Mmep mpodrrakTuku 3a001eBaHui, o0ecreueHnue
0€30I1aCHOCTH KU3HEAEITEIbHOCTH B YPE3BBIYANHBIX CUTYyALUSX IPUPOJIHOTO U
TEXHOI€HHOI'O XapakTepa)  Ha  OCHOBE UCIIOJIb30BaHUsl  OMOJIOTUYECKUX

3HaAHUU u YMEHHMI B IOBCEIHEBHOW JKU3HU; CO3AHUE YCIOBUM IS
OCO3HAHHOTO BBIOOpa 00YUaIOIUMUCS HHIMBUYaTbHOM 00pa30BaTEIbHON

TPAEKTOPHH, CHOCOOCTBYIOLIEH MOCIeAyoLEeMy NPo(ecCHOHATBHOMY
CaMOOIPEEICHNIO, B COOTBETCTBUYU C MHIUBUIYaJIbHBIMU HHTEPECAMU U
NOTPEOHOCTSIMU PETHOHA.

OOmiee YMCIO 4YacoB, PEKOMEHJAOBAHHBIX JJIsi M3ydyeHUss OWONOrMH Ha

yrayoimennom ypoBHe, — 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Hemenmo), B 11
kiacce — 102 yaca (3 vaca B Hezelo).

OT16op opraHu3alMOHHBIX (OpPM, METOAOB U CPEACTB OOy4eHHsS OHOJIOTHU
OCYIIECTBISIETCA C Y4YETOM CHelnu(UKUA €ro coJiepKaHus W HANpaBICHHOCTH  Ha
OpOJOJDKEHHE  OHMOJIOTMYECKOTO  00pa3oBaHUSl B OpraHU3ALMSIX  CPEIHEro
po(heCCUOHATIBHOTO U BBICIIEr0 00pa30BaHUS.

OO0s3aTeNbHBIM  YCIIOBUEM NpU OOYYEHHH OWOJIOTMM Ha YriayOJE€HHOM YpOBHE
SBJIIETCSI TIPOBEJCHHE JabOpaTOPHBIX M TMpakThyeckux pabor. Takxke yyactue
oOyyJarommxcsi B BBINOJIHEHUM MPOEKTHBIX U Yy4e€OHO-MCCIIENOBATEIbCKUX padoT,
TEMAaTUKa  KOTOPBIX  OINpENENsAETCS  YYWTEIEM  Ha  OCHOBE  HMEIOLIUXCS
MaTepUAIbHOTEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.

COJEP)KAHUE OGYUEHUSI!

10 KJIACC Tema 1. buojsiorust Kak Hayka

CoBpeMeHHass OuWoJioTus — KOMIUIEKCHash Hayka. KparTkas wucTtopusi pa3BUTHS
ouosiornu. buonornueckue Haykd U u3ydaeMble UMU MpoOsieMbl. DyHIaMEHTAJBHEIE,
MPUKJIAHBIC U TTIOMCKOBBIC HAYYHBIC UCCIEA0OBAHUS B OMOJIOTUH.

3HayeHue OuoOJOTMM B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUHOU
kaptuHbl mupa. Ilpodeccun, cBs3aHHBIe ¢ Ouosiorued. 3HaueHHEe OHWOJOTHMH B
MPAKTUYECKON  JIEATEIbHOCTH  4YeJIOBEKa:  MEJUIIMHE, CEeJIhCKOM  XO3SMHCTBE,
MPOMBIILIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCTpauu

[Toptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. JlapsuH,
VY. I'apsen, I'. Mennens, B.U. Bepnanckui, U.11. [TaBnos, .M. Meunukos,
H.N. BaBunos, H.B. Tumodeer-Pecorckuit, [x. Yorcon, ®@. Kpuxk, JI.K. benses.
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Tabmumsr u  cxembl: «CBs3b OHOJOTMHM C JpYyrMMH Haykamm», «Cuctema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3y4YEHHUE

XKuBble cucTemMbl Kak mpeaMeT u3yudeHus Ouojoruu. CBOMCTBA KUBBIX CHUCTEM:
€IUHCTBO XUMHUYECKOTO COCTaBa, JHCKPETHOCTh W ULEJIOCTHOCTh, CJIO0XHOCTh U
YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3alMs, CAMOBOCIIPOU3BEACHUE,
pa3IpaKMuMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPOBHU OpraHu3alvy KUBBIX CUCTEM: MOJICKYJISIPHBIM, KJIETOUYHBINA, TKAHEBBIM,
OpTaHU3MEHHBIN, TOMYJIAIMOHHO-BUJOBOM, 3KOCHCTEMHBIA (OHOTEOIEHOTHIECKHUIA),
onochepnsrit. [Ipomecchl, mpoucxoasae B KUBBIX cucTeMax. OCHOBHBIE NMPU3HAKU
xuBoro. JKu3up kak ¢opma cymiecTBoBaHus matepuu. Hayku, u3ydaronime >KUBbIC
CHUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3aIuu.

N3yuenue >xuBBIX cucTeM. Meroasl Ouonornyeckod Hayku. HaOmionenwue,
U3MEpEHUE, JKCIIEPUMEHT, CUCTeMaTh3alus, MeTaaHanu3. [loHsTHEe O 3aBUCMMOU M
He3aBUCUMON nepemeHHOU. [lnanupoBanue skcnepumenta. IlocTaHOBKa M MpoBepka
runiote3. Hyneas rumorte3a. Ilonstue BBIOOpKM M €€ JOCTOBEpPHOCTh. Pazbpoc B
Ounonornyeckux JaHHBIX. OlleHKa JOCTOBEPHOCTH MOJMYYEHHBIX pe3ybTaToB. [IpudnHbI
MCKa)XEHUA Pe3yJIbTaTOB 3KCIIepUMeEHTa. [[oHsATHE CTaTUCTUYECKOTO TeCTaA.

JleMoHCTpaIu

TaOmumpl u cxembl: «OCHOBHBIE NMPU3HAKH KU3HW», «BHOJIOTHYECKUE CUCTEMBIY,
«CBOMCTBa KMBOW MaTEpUm», « YPOBHHM OpraHM3alUU KUBOU NpUPOIbD», «CTpoeHue
KUBOTHOM KIIETKM», «TKaHU JKUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOIO
opranusmay, «buoreonenos», «buochepay, «MeToapl U3y4eHUs )KHUBOU MPUPOJIBI.

OOGopynoBanue: J1abopaTopHoe OOOpYyIOBaHHE IS IPOBEJACHUS HAOIIOJACHUH,
U3MEPEHUN, DKCTIEPUMEHTOB.

IIpakTrnueckast pabora

«Hcnonp3oBanue Pa3IMYHBIX METOAOB IIPHU U3YUYCHHH KUBBIX CUCTCM)).

Tema 3. BuoJsiorust KJIeTKH

Knerka — cTpykTypHO-GyHKIMOHATIbHAS €IUHUIA KUBOTO. VCTOpUS OTKPBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanu, M. Illneiinen,
P. BupxoB). OCHOBHBIE TIOJIOKEHHUSI COBPEMEHHOM KJIETOYHOUN TEOPUH.

MeToapl MOJIEKYJIIPHON W KJIETOYHOU OMOJIOTHH: MUKPOCKOIHUS, XpoMaTorpadus,
aekTpodopes, METo MEYEHBIX aToMoB, AuddepeHnransHoe MEHTPU(YyTrupoBaHUE,
KyJbTUBUPOBAaHUE KJIETOK. HM3yuenue Qukcupo8anHvlx Kiemox. IEKTPOHHAS
mukpockonus. Koughoxanenaa muxpockonus. Bumanvnoe (npuosicusnennoe) uzyyeHue
KJIeMOK.

JleMoHCTpaIMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. llIneitnen, P. Bupxos, K.M. bap.
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Tabmuupl u cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBI MHKPOCKOIDY,
«Hcropus pa3BUTUS METOJ0B MUKPOCKOITHM.

OO6opyioBaHME: CBETOBOM  MHMKPOCKOI, MHKpOIIpenapaTbl  pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUAIbHBIX KIETOK.

[IpakTrdeckas pabota
«3ydyeHne MeTOAOB KIETOYHOUW Owosoruu (Xpomatorpadus, 37eKTpodopes,
nuddepennmanbaoe nienTpudyrupoBanue, [11[P)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHYECKHN COCTAB KJIETKU. Makpo-, MUKpPO- U yJIbTPAMUKPOIJIEMEHTHI. Boaa u
€€ poib Kak pacTBOPUTENS, pEarcHTa, Y4dacTHE B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperyJisiiud. MuHepajabHble BEUIECTBA KIETKH, UX OHOJoruyeckas poib. Ponb
KaTMOHOB M aHUOHOB B KIIETKE.

Opranuyeckne  BellecTBAa  KJIETKA. buonornueckue moiaumMepbl.  benkwu.
AMUHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBoil Mmouiekysbl. [lepBuunas
CTPYKTypa Oelka, IenTHIHAs CBsA3b. BTopuuHas, TpeTU4HAs, YeTBEPTUYHAS CTPYKTYPHI.
Henarypanus. CoiictBa 6enkoB. Kiaccudukaiusa OenkoB. buonornueckue yHKIuu
0enkoB. IIpuonul.

YrneBoasl. MoHOcaxapuipl, AWcCaxapyabl, OJIUTOCAXapUIbl W IMOJUCAXaPHIBbIL.
OOmuit ad cTpoeHus U (GU3UKO-XMMHUUYECKHUE CBOMCTBA yIJIeBOAOB. buosornyeckue
GyHKIHUU yTIIEBOIOB.

Jlumuasl. T'mapodunbHo-THApOPOOHBIE cBoWcTBa. Kiaccudukanus IUNHIOB.
Tpurnunepunsl, hochonunuabl, BOCKUA, CTepouibl. buonorndeckne QyHKIIUU JTUTTAOB.
OOmue cBoiicTBa OHOJIOTMUYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTb K
CaMO3aMbIKaHHIO, MTOIYTIPOHULIAEMOCTb.

Hykneunoseie kucnotel. JHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunsl. [Ipunuun kommiementapuoctu. [Ipasuno Yapradgda. Ctpykrypa JHK —
nBoMHas crimpaib. MectoHaxoxaenue u ouonornyeckue ¢pynkiuu JJHK. Buasr PHK.
Oyunknuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruyeckue cBs3u B Moiiekyine ATO.
buonornyeckue Qynkuuu AT®. BoccraHoBIEHHBIE MEPEHOCUUKU, WX (YHKIMH B
kiaetke. [pyeue wnyxneosuompugocpamor (HT®D). Cexsenupoanne JTHK. Memoow
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHast Ouonorusi: OuOXUMHYECKHE H OWO(DU3MYECKHUE WCCICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OUMOMOIEKyI. Modenuposanue cmpykmypol u
@yHKyull Ouomonekyn u ux Komniekcos. Komnviomepnwvii ouzatin u opeanuyeckut
CUHMmMe3 OUOMOJIEKYL U UX HENPUPOOHBIX AHAIO208.
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JleMoHCTpaIMun

IToprpetst: JI. IHomunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. @pankinn, O.
Conrep, C. [Ipy3usnep.

Huarpammsbl: «PacnpeneneHue XMMHUYECKHX DJJIEMEHTOB B HEKHUBOW IPHUPOJEY,
«PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOW IPUPOJIE».

Tabmumsr n  cxembl:  «llepuoanueckas TaOnaMIAa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIeKyJbl BOAbl», «BemectBa B cocTtaBe opraHu3moBy, «CTpoeHue
MoJIeKysbl  Oenka», «CTpyKTypbsl O€JIKOBOH MOJEKyJb», «CTpoeHHE MOJIEKYJ
yrieBofoB», «CTpoeHue MoKy JunuaoBy», «HykienHoBble kuCIOTB», «CTpoeHHe
MOJieKyJibl ATOy.

OOopynoBaHue: XUMHYECKas MocyAa U 000pyA0BaHHE.

JlaGoparopHas pabora «OOHapy>keHHE OEJIKOB C TOMOIIBIO KadeCTBEHHBIX

peaxKuumny.
JlabGoparopHas paborta «MccienoBanue HYKJIEMHOBBIX KHUCIOT, BBIACICHHBIX U3

KJICTOK pa3JIUYHbIX OPIraHHU3MOB).

Tema 5. Crpoenue u GyHKUMH KJIETKH

Turmbl KJIETOK: AyKapuoTHUYECKas u MPOKapUOTUYECKASI.
CtpykTypHO(DYHKITMOHATIBHBIE 00pa30BaHUS KICTKH.

CrpoeHue mnpokapuoTHueckod kieTku. KierouHnas cTeHka Oakrepuil M apxe.
Oco0eHHOCTH CTpOEHHUs TeTepoTPOPHON W aBTOTPOPHONU MPOKAPUOTUYECKHUX KIIETOK.
MecTo 1 poJib MPOKApPHOT B OMOLIEHO3aX.

Crpoenne u (yHKUIMOHUPOBAHUE 3SyKapUOTHUECKOW KieTkH. llnmazmarmueckas
MeMOpana (masmaiiemma). CTpykTypa IUia3MaTH4eckoil wmemOpanbl. Tpancropt
BEIIIECTB 4Yepe3 IIa3MaTUYecKylr0 MeMmOpaHy: mnaccuBHbIA (nuddysus, oOneru€éHHas
mupdy3us), akTUBHBIA (NEpPBUYHBIA M  BTOPUYHBIA AKTUBHBIM  TPAHCIOPT).
[Tomymponuiraemocts MemOpanbl. PaboTa HaTpuii-KaqueBOro Hacoca. OHAOIUTO3:
MUHOLUTO3, (aronurTo3. Ok301uTo3. Kierounas crenka. Crpykrypa U GyHKIUH
KJIETOYHOM CTEHKU PacTEHUM, IpuOOB.

[uronna3sma. Ilurtozomb. Ilutockener. JIBwkeHue muTorasMel. OpraHouisl
kieTkn. OgHOMeMOpaHHbIE OPTaHOWIBI KIETKH: 3HjorutazMatudeckas cetb (JIIC),
anmapaT [onbIXu, JUM30COMBI, UX CcTpoeHHe U  (QyHkuuu. B3aumocss3b
OJIHOMEMOpaHHBIX OpPraHouaoB KiIeTKM. CTpoeHHE TPaHyISPHOTO PETUKYIyMa.
Mexanuzm wuanpaenenus oenxoe 6 JIIIC. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['nmajgkuii (arpaHyisipHbIA) SHAOMIA3MATUYECKUM PETUKYIYM.
CekperopHast (yHkiusi anmapara [onbxu. Moouguxayus 6Genrkos 6 annapame
Tonvoorcu. Copmupoexa denxos ¢ annapame I onv0dicu. TpaHCOPT BEIIECTB B KIIETKE.
Bakyomnu pactutenbnbix kineTok. Knerounsiit cok. Typrop.
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[TonyaBTOHOMHBIE OpraHOU/IbI KJIETKU: MUTOXOHJIPHH, MJIACTU/IBI.
IIpoucxoacoenue mumoxonopuit u naacmuo. Cumdbuocenes (K.C. Mepeowckosckuil, JI.
Mapeynuc). Ctpoenne u GyHKIIMA MUTOXOHIpUH U TutacTul. [lepBuyHbIC, BTOPUYHBIE U
CIIOKHBIE TUTACTUABl (HPOTOCHHTE3UPYIOMIUX JyKApHOT. XJIOPOIUIACTHI, XPOMOILIACTHI,
JICUKOIJIACTHI BBICIIIUX PACTEHUM.

HememOpanubsie opranouansl kietku CrpoeHre U (QYHKIUUM HEMEMOpPaHHBIX
OpraHouoB KJeTKu. Pubocomsl. Ilpomescymounvie gunamenmoi. MUKpOPUITaAMEHTHI.
Axmunosvie Mmukpoguiamenmsi. MblllIEUHbIE KIETKU. AKmMuUHO8ble KOMNOHEHNbl
Hembluleunvlx Kiemox. Muxkpotpyoouku. Knetounsiii neHTp. CTpoeHue U JBHKEHUE
KIYTUKOB M  pecHHYeK. MukpoTpyOoukun nutomiasmel. LleHTpuons. berku,
aAccoyuupoB8antvle ¢ MUKpouiamenmamu u Mmukpompyboukamu. MomopHvie benxu.

SAnpo. O6Gosouka siapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKA, UX CTPOCHHUE U
bynkuuu. SAnepHelil 6enkoBblii MaTpukc. [IpocTpaHCTBEHHOE PacoIOKEHUE XPOMOCOM
B UHTEp(Da3HOM siApe. Dyxpomamun u 2emepoxpomamur. benku XpoMaTiHa — TUCTOHBI.
Junamuxa adepHoti 060104KU 8 Mumo3se. Soepublii mpancnopm.

Kierounsle BkimtoueHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KIETOK JYKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpaIu

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

Tabnuubl u cxembl: «CTpOEHUE SYKAPUOTHUECKOM KIETKN», «CTpoeHHe >KUBOTHON
KJIeTKN», «CTpOeHHE pPacTUTENbHOU KIETKu», «CTpoeHHe MUTOXOHAPUMNY», «SIapoy,
«CtpoeHue nNpoKapuoTUYECKOU KIETKI.

OOopyzoBaHKe: CBETOBOM  MHUKPOCKOI, MHKpPOIpenaparbl  pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpEnapaTbl 0aKTepUualbHbIX KIETOK.

JlabopaTopHas paboTta«l3ydeHune cTpoeHus KJIETOK Pa3IMUYHBIX OPTaHU3MOBY.

[IpakTuyeckas pabota «M3yueHne cBOMCTB KJIIETOYHOW MEMOpaHbD».

Ha60paTopHa>1 pa60Ta «HCCJ’ICI{OB&HI/IG IrasmMoJim3da MW ACIIIIa3sMOJIM3a B
PACTHUTCIIBHBIX KICTKAX.

HDaKTI/I‘ICCKaH pa60Ta «I/I3yquI/Ie ABMIKCHUS LUTOINIA3Mbl B PACTUTCIIBHBIX
KJIICTKax».

Tema 6. O0OMeH BenlecTB M MpPeBpPAallleHHE IJHEPTUH B KJIETKe

AccuMuIAUS M AUCCUMUJISIIIUASL — JIBE CTOPOHBI MeTaboym3ma. Tumbl oOMeHa
BEIECTB: aBTOTPO(HBIA M TreTepoTpodHBIA. YdYacTHe KHCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuueckoe oodecrieueHue Kietku: npespaiieHue AT® B 0OMEHHBIX
nporeccax. DepMEeHTATUBHBIN XapaKTEP PEAKIMM KIETOYHOTO MeTaboIM3Ma.
depMeHTHI, X CTPOCHHE, CBOWCTBA W MexaHu3M JehctBus. Kodhepmentsl. OTinuus
dbepMEeHTOB ~ OT  HEOPraHMYECKUX  KaTalau3aTopoB.  benku-akTuBaTopel  H

10
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OCKMMHTHONTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUN OT Pa3IMYHBIX
(bhaKTopOoB.

IlepBuuHbBIi  CHHTE3 OpPraHUYECKUX BEIIECTB B  KIEeTKe. {DOTOCHHTES.
AHOKCuceHHbIlI U OKcUueeHHbl omocunmes y oOakmepuii. (Ceemocoouparoujue
nueMeHmsl U NUSMEHMbl PeaKyuoHHo2o yeHmpa. PoIllb XJIOPOILIacCTOB B IpoLEcce
dotocunte3a. CBeroBast u TemHOBast (a3el. Pomoovixanue, C3-, Ca- u CAM-munsi
gdomocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BnusiHue paznmuyHbiX (aKTOpPOB HA
CKOPOCTh (pOoTOCHHTE3a. 3HaUECHUE (POTOCHHTE3A.

XemocuHTe3. PazHooOpasue OpraHn3MOB-XEMOCHHTETHKOB: HUTpUDULIHPYIOIINE
OakTepuu, >Kele300aKTepuu, cepoOaKTepuH, BOMOPOJIHBIC OakTEepUH. 3HAYCHUC
XEMOCHHTE3A.

AHa’poOHble opraHu3mbl. Buael Opoxkenus. [lpoayktel OpokeHus U HX
UCTIONb30BAaHUE  YEIIOBEKOM.  AHA’pOOHBIE  MHUKPOOPTAHM3MBI  KaK  OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTalbl dHEpPreTHdeckoro odmeHa. IloAroToBUTENbHBIN
aTan. [ mukonn3 — 0ECKUCIOPOIHOE paCIIEIIEHUE TTTIOKO3BI.

buonoruyeckoe okuciieHHEe, WU KIETOYHOE JbIxaHue. Poib MUTOXOHApUN B
nporeccax Ouosornyeckoro okucieHus. Lluknmueckue peakuuud. OKHUCIHUTETHHOE
dbochopunupoBanue. Iuepeus membpannoz2o epaouenma npomonos. Cumnmes ATD:
paboma npomonnot AT@-cunmaszwi. [IpeumyniecTBa a3poOHOro MyTH 0OMEHa BEIIECTB
nepea aHa’poOHbIM. D (P PEKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

JleMoHCTpaIUK

[Toptpersr: k. Ilpuctim, K.A. Tumupsazes, C. H. BuHorpaackui,

B. A. Durenwrapar, [1. Mutuenn, I'.A. 3aBap3uH.
Tabmuipt u cxembl: «DotocuHTe3», «IHepreTudeckuii obmen», «buocuuTes
oenkay», «CtpoeHue pepMeHTay, « XeMOCUHTES.

OOopyznoBaHKEe: CBETOBOM MHMKPOCKOI, OOOpyAOBaHHWE MJii MPUTOTOBICHUS

ITOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEIApaTOB.

JlabopatopHas pabora «/3ydeHne KaTaJIuTUYECKOW aKTUBHOCTU (pepMEeHTOB (Ha
IpUMEpE aMHJIa3bl TN KaTaaas3bl).

JlabopaTtopHas pabora «M3yueHue (epMEHTATUBHOTO PACHICTUICHHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTEIIBHBIX M )KHBOTHBIX KJIICTKAX).

JlaGoparopHas paboTa «CpaBHEHHE TTPOIIECCOB (DOTOCUHTE3a U XEMOCHUHTE3a».

JlabopaTopHas pabota «CpaBHEHHE MTPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaencrBenHasi uHGoOpMalus U peajin3anus eé B KJIeTKe

Peakunu wmarpuyHOro cuHresa. lIpyHIMII KOMIUIEMEHTApPHOCTM B PEaAKLUAX
MaTpPUYHOTO CHHTe3a. Peanmsarus HaciencTBeHHOM nHpopManuu. ['eHeTrndeckuii Ko,
ero cpoiictea. Tpanckpunuus — matpuuHblii cuate3 PHK. [IpuHumne! tpanckpunumu:

11
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KOMIUIEMEHTAPHOCTh,  AHTUIMAPAIIIEIBHOCTD, ACUMMETPUYHOCTb. Cospesanue
mampuunvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancnauust u e€ stanbl. Yuactue TpancnopTHeix PHK B Ouocunrese Oenka.
VYcnoBus 6mocunresa 6enka. KoarpoBanue aMMHOKHUCIOT. Posib pubocoM B OMOCHHTE3E
OeJika.

Cospemennvie npeocmagnenusi o cmpoeHuu 2enog. OpraHmsanus TreHoOMa Yy
MPOKAPUOT U DYKApHOT. Peryssiiys akTHBHOCTH T€HOB y IPOKapUOT. [ nmoTe3a onepoHa
(®d. XKakoO, XK. Mano). Monekyrapuvie mexanuzmovl IKCHPECCUU 2€HO8 ) IVKAPUOM.
Ponv xpomamuna 6 pecynayuu pabomer cenog. Perynsuusi OOMEHHBIX IPOILIECCOB B
kietke. Kiierounslii romeocras.

Bupycel — HekneTouHble (GOpMBI KM3HU M oOnuratHele mapa3utsl. CTpoeHue
IPOCTBIX M CIOXHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. sKuznenHvlll YUK
JHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, bakmepuoghazos. Obpamuas
MPAHCKpUnyus, pesepmasa, uHmezpasa.

Bupycurbie 3a0oneBanus uenoBeka, >KUBOTHBIX, pactenuid. CIINJ], COVID-19,
COIMAJIbHBIC U MEIUITMTHCKUE TPOOTIEMBI.

buoungpopmamura: ummeepayus u ananuz Ooavuwiux maccueos («bigdatay)
CMPYKMYPHBIX Ouoso2udeckux oamHvlx. Hanomexwnonocuu 6 oOuonocuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodowl 00cmasKu 1eKapcms.

JleMoHCTpanuu

[Toptpetsr: H.K. Koo, J1.11. UBaHoOBCKHA.

Tabmumer u cxembl. «buocuHTe3 Oenka», «l'eHeTMUeckwit Kom», «Bupyce»,
«bakrepuodarmu».

[TpakTudeckas pabora «Co3gaHue MOJCITH BUPYCay.

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKH

Kierounslii UK, ero nepuoasl u peryisuusa. Matepdaza u Mutos. OcoOeHHOCTH
IpOLIECCOB, TMpoTeKarmux B HHTepdaze. I[loAroToBka KIETKM K JACJICHHUIO.
[IpecunteTrdecKuii (MTOCTMUTOTHYCCKHUI), CHUHTETHUYECKUH W TOCTCHHTETUYCCKHUI
(MpeMUTOTUYECKUI) IEPHOIbI UHTEP(DA3BI.

Marpuunbii cunte3 JHK — permmmukanusa. Ilpunnunsr perumkanmu  JIHK:
KOMIUIEMEHTAPHOCTh, MTOJYKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAJUIEIbBHOCTh. MeXaHn3M
perumkanuu  JJHK. Xpomocombl. CtpoeHne xpomocoM. Tenomepsl U Tenomepasa.
XpOMOCOMHBII HaOOp KJIETKH — KapHOTHUIl. JMIIOMAHBIA W TaIuIOMAHBIA HAOOPHI
xpomocoM. ['omonorununsie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jenenue knetkn — mMuto3. CTaaud MUTO3a M IMPOUCXOIAIINE B HUX MPOLIECCHI.
Tunsl MmuTo3a. KaproknHe3 U HIUTOKUHE3. bHOIOrnyeckoe 3HaueHne MUTO3a.

Perynsmust MUTOTHYECKOTO IHUKIA KIETKU. [IporpammupyemMas kietodHas TuOeIb
— aroITo3.

12
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Knerounoe smpo, Xpomocombl, (QYyHKIMOHATBHAS TEHOMHKA. Mexanusmol
npoaugepayuu, oupgpepenyuposxu, cmaperus u eubenru kiemox. «Lugpposas kiemxay
— OuouHpopmamuyeckue mMooenu QYHKYUOHUPOBAHUsL KIIeMKU.

JleMoHCcTpanuu

Tabmuer u  cxembl: <«OKWM3HEHHBIM IIMKA KIETKHW», «Murtos», «CTpoeHue
xpomocomy, «Permkanus JJHK.

OOGopynoBaHKe: CBETOBOM MHMKPOCKOII, MHUKpoIpenaparbl: «MuTo3 B KJIETKax
KOPEIIIKa JTyKay.

JlaGoparopHas padoTa «/3ydeHne XxpoMoCcOM Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas pabota «HaOmroneHne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JyKa
(Ha rOTOBBIX MUKpOIIpenapaTax).

Tema 9. Crpoenue u pyHKUMH OPraHU3MOB

buonoruueckoe pasHooOpaszue opranu3smoB. OJHOKJIETOYHBIE, KOJOHHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U >KU3HEACSATEIBbHOCTH OJIHOKIJIETOYHBIX OPraHu3MOB.
baktepun, apxew, OJHOKJIETOYHbIE TIpUOBI, OJHOKJIETOYHBIE BOAOPOCIH, JApYyrue
npoTucThl. KojloHnansHble OpraHu3MBl.

B3anmocBA3p yacTeli MHOTIOKJIETOYHOIO OpraHu3Ma. TKaHU, OpraHbl U CHUCTEMBI
opranoB. Opranusm Kak €IMHoe 1eoe. ['omeocTas.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEl: 0Opa3oBaTelibHAs, MOKPOBHAs,
IpOBOJALIAsl, OCHOBHAs, MexaHuyeckas. (OCOOEHHOCTH CTpoeHHus, QYHKUUA U
pAacCHoJIOKEHUS TKAHEN B OpraHax PacCTCHUM.

TkaHu KMBOTHBIX W 4YeJOBEKAa. THUIBI JKUBOTHBIX TKAHEW: DSIUTEIHAIbHAS,
COCIMHUTENIbHAsA, MbllleyHasi, HepBHas. OCOOEHHOCTH CTpoeHHus, GQYHKUUH U
pacIoNoKEHU TKAaHEN B OPraHaXx KUBOTHBIX M YEIOBEKA.

Opranbl. BereraTuBHbIE U I€HEpaTUBHbIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI
OpPraHoOB XUBOTHBIX U 4yenoBeka. DyHKIMN OPraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranusmoB. Kapkac pacrenmii. CKeneTrsl OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli U BHYTpeHHUHN ckeneT. CTPOCHUE U THUIIbI
COEIUHEHHUsI KOCTEN.

JIBIb>KeHHE OpraHu3MoOB. J[BH)KEHHUE OJHOKJIETOYHBIX OPTraHU3MOB: aMEOOUIHOE,
KT'YTUKOBOE, pECHUYHOE. /[BUKEHNE MHOTOKJIETOYHBIX PACTEHUMN: TPOIIU3MbI U HACTHUHU.
JIBuKeHHEe MHOTOKJICTOYHBIX JKMBOTHBIX M YeJIOBEKa: MbIIIeyHas cuctema. Peduiekc.
CkeneTHbIE MBIIILBI U UX padoTa.

IIutanue opranmsmos. [lornomeHue BOABI, YITIEKHCIOIO ra3a U MHUHEPAIBHBIX
BEILIECTB pacTeHUsAMM. lIuTaHHWe >KMBOTHBIX. BHYTpHUIOJIOCTHOE M BHYTPUKIETOYHOE
nuuieBapeHue. IIutanue NO3BOHOYHBIX JKUBOTHBIX. OTAEnbl NUIIEBAPUTEIBHOIO
TpakTa. [IumesapurensHble xenesbl. [lnuiesapurenbaas cucTemMa 4eaoBeKa.
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Ipixanue opranu3moB. Jlpixanwe pacteHuid. [[pixanue >kuBOTHBIX. Jluddysus
ra3oB 4epe3 IMOBEPXHOCTh KIEeTKU. KoxkHoe apixaHue. [[pixarenbHasi MOBEPXHOCTD.
KabGepHoe u n€rouHoe apixaHue. [[pIXxaHWe TO3BOHOYHBIX JKMBOTHBIX M YEIIOBEKA.
OBOJIIOIIUOHHOE ~ YCJIIOKHEHUE  CTPOCHUSI  JIETKUX  IMO3BOHOYHBIX  KHMBOTHBIX.
JpixarenbHass cHCTEMa 4YeNOBEeKa. MeXaHW3M BEHTWIALMU JETKUX Yy MNOTUL U
MIIeKOTUTaromuX. Perymsius apixanus. JlprxatenbHbie 00BEMBI.

TpaHncnopT BeleCTB y OPraHU3MOB. TpaHCHIOPTHBIE CHUCTEMBI PACTCHUM.
TpancnopT BeliecTB y KUBOTHBIX. KpoBeHOCHast cuctema U €€ opranbl. KpoBeHoCHas
cucTeMa MO3BOHOYHBIX )KMBOTHBIX U uesioBeka. Cep/ilie, KpOBEHOCHBIE COCY/Ibl U KPOBb.
Kpyru kpoBooOpaiieHusi. OBOJIIOLUMOHHBIE YCIOKHEHUS CTPOCHHUS KPOBEHOCHOM
CHUCTEMBI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cepama u e€ peryisius.

Brinenenne y opranusmoB. Beinenenune y pacteHuil. BulieneHne y JKHBOTHBIX.
CoxkpartutenbHbie Bakyonu. Opransl BbiaeneHus. OunbTpalius, cekpenus U oopaTHoe
BCAChIBAHHE KAK MEXaHM3Mbl pabOThl OpraHoB BbiaelieHUs. CBS3b IMOJOCTU Tella C
KPOBEHOCHOW Y BBIJEIUTEIIBHON CUCTeMaMU. BoljielieHne y 103BOHOYHBIX )KUBOTHBIX U
yenoBeka. [louku. CtpoeHue u QyHKImoHupoBanue Heppona. OOpazoBaHUE MOUYU Y
YeJ0BeKa.

3amura y opraHu3MOB. 3allMTa Y OJTHOKJIETOUYHBIX OpraHu3MoB. Cropsl OaKTepHii
Y IUCTHl MPOCTEHIINX. 3alUTa Y MHOTOKIETOUHbIX pacteHuil. Kyrtukyma. Cpencrta
[MACCUBHOM M XMMHYECKOHN 3aIUThl. OUTOHIIUIHI.

3ammra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX mpoW3BOAHBIE. 3amiuTa
opranuszma oT Oosie3neil. IMMyHHas cuctema yenoBeka. KieTouHblii M TyMOpaibHBIN
UMMYHUTET. BpoXa€HHbI 1 npuoOpeTéHHbI cnenuuyeckuii uMMyHUTeT. Teopus
KJIOHaNbHO-cenekTuBHOro uMmmyHurera (II. Opmux, ®.M. bepuer, C. Tonerasa).
BocnanurensHbie OTBETBI OPraHU3MOB. Posib BpOXKAEHHOTO MMMYHUTETAa B Pa3BUTUU
CHUCTEMHBIX 3a00J1€BaHUM.

PazgpaxuMoCTh U peryJsnus y opraHu3mMoB. Pa3npakuMocTh y OJHOKIETOYHBIX
opranu3MoB. Takcucel. Pa3apaxxuMocTh U peryisuus y pacreHul. PocToBbie BemecTna
Y X 3HAYCHHUE.

HepBHas cuctema u pediiekropHas peryisiust y >kMBOTHbIX. HepBHas cuctema u
e€ OTAeNbl. DBOJIOLMOHHOE YCIIOKHEHUE CTPOCHHS HEPBHOW CUCTEMBI Y KUBOTHBIX.
OTnenbl TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiexc u pednexropHas myra.
be3ycrioBHbIE U yCTIOBHBIE PE(IEKCHI.

I'ymopanbHast peryisinus W DHAOKPUHHAsA CHUCTEMa >KMBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHOM CHCTEMBI U UX TOPMOHBI. JleiicTBUE TOPpMOHOB. B3anmMOCBs3b
HEPBHOM W  DHAOKPUHHOW  cucTeM. ['umortanamo-runodusapHas  CcHCTEMA.
JleMoHcTpanuu

[Toptper: W.11. ITaBnos.
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Tabmupt u  cxembl: «OHHOKJIETOYHBIE BOAOPOCHN», «MHOTOKIETOYHBIE
Bojiopocin», «baktepun», «lIpocreitmme», «OpraHbl 1IBETKOBBIX PAacCTECHHI,
«CuctemMbl OpraHoB MO3BOHOYHBIX XKMBOTHBIX», « BHyTpeHHEEe CTpoeHUE HACEKOMBIX),
«Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue cTedis», «CTpoeHHEe JIMCTOBON
MJIACTUHKWY, « TKaHU )KMBOTHBIX», « CKeJeT yenoBeka», «IIuieBapurenpHas cuctemay,
«KpoBenocHas cucrema», «JlpixarenpHass cucrema», «HepBHas cucrema», «Koxay,
«MpImeynass cucteMa», «BblaenuTenpHas cucrtema», «IHIOKPUHHAS CHUCTEMay,
«Ctpoenne Mplb, «MMmMmyHuret», «KuiedHonosocTHeie», «Cxema MUTaHUA
pacteHuit», «KpoBEHOCHBIE CUCTEMBI MO3BOHOYHBIX >KMBOTHBIX», « CTPOCHHE THUIPHIY,
«Ctpoenne muiaHapun», «BHyTpeHHee cCTpoeHue J0XkAeBOro uepBs», «HepBHas
cucreMa peidy», «HepBHas cucrema arymkny, « HepBHast cuctemMa MpecMBIKAIOIIAXCS,
«HepBnas cucrema nruiy, «HepBHas cucrema miiekonurarommx», «HepBHas cucrema
genoBekay, «Pediekcy.

OO0opy/ioBaHKEe: CBETOBOM MHMKPOCKON, MHKpOIpenaparbl  OJHOKIETOYHBIX
OpPraHu3MOB, MHUKpOIpEenapaTrbl TKaHEW, PAKOBUHBI  MOJUIIOCKOB,  KOJUIECKIIUU

HAaCEKOMBIX, HIJIOKOXKMX, >KHBBIE OHK3EMIULSIPbl KOMHATHBIX pacTeHUl, repoapuun
pacTeHUi pa3HbIX OTIEJIOB, BJIAXKHBIE MpENapaThbl KUBOTHBIX, CKEJIEThl MTO3BOHOYHBIX,
KOJUIEKIMU O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa, OOOpydOBaHUE s
JEMOHCTPALlMA IIOYBEHHOIO W BO3JAYILIHOTO IHWTAaHWS PACTEHUH, pPaCIICIUICHUS
Kpaxmaja u OelKoB moj AeicTBHeM (EepMEHTOB, 000pyAOBaHUE ISl AEMOHCTpPALlUU
OMBITOB MO HU3MEPEHUIO >KU3HEHHONM EMKOCTH JIErKMX, MEXaHHM3Ma JbIXaTeIbHBIX
JBUKEHUI, MOJIESI TOJIOBHOTO MO3I'a Pa3JuYHbIX )KUBOTHBIX.

JlabopaTopHas pabora «V3ydyeHne TkaHel pacTeHHID.

JlaGoparopHas paboTa «M3ydeHue TkaHel KUBOTHBIX).

JlabGoparopHas paboTa «3ydeHue opraHoB IIBETKOBOTO PACTEHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

dopMbl  pa3MHOXKEHUS OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
nosjioBoe. Buabl 6ecronoro pasMHOXKEHUs: MOYKOBaHUE, CHOPYIIAlUs, (parMeHTaius,
KJIOHUPOBAHHE.

ITosoBoe pazmHoxxeHue. [lonoBeie KiIeTkH, WK rametsl. Meios. Craauu Meiosa.
[ToBenenne xpomocoMm B Meio3e. KpoccunroBep. buosiornueckuii CMbICT Meio3a U
IIOJIOBOTO mporecca. Meno3 ¥ ero MecTo B )KM3HEHHOM LIMKJIE OPraHU3MOB.

[Ipen3aponpimieBoe pasutue. ['ameroreHe3 y KuUBOTHBIX. [loyoBBIE Kemne3bl.
OOpa3zoBaHue W pa3BUTHE TOJIOBBIX KieTok. CmepmaroreHe3 u ooreHe3. CTtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W SMOpUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObI
OIUIOJOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHUS — HayKa O
pa3BUTUM OPTraHU3MOB. Mopgoecenes — oona u3 2nagHvix nNpodIemM IMOPUOTOUU.
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Konyenyus mopghocenos u mooenu mopghocenesza. Cranuu 3MOprUOTEHE3a KUBOTHBIX
(Ha mnpumepe ssarymku). Jpo6nenue. Tumbl napoOiieHus. /[lemepmunuposannoe u
HedepMuHuposanuoe opooaenue. bracmyna, munvi 61acmyn. OcoOEHHOCTH APOOIICHHUS
MJIEKONUTAIOIIMX. 3apOBIIIEBbIE JIUCTKU (TacTpyJIALMs). 3aKJIaJKa OPraHOB M TKaHEH
U3 3apOJIbIIIEBBIX JIMCTKOB. B3auMHOe BIMsAHHME YacTe pa3BUBAIOIIETOCS 3apO/IbIIlia
(oMOpuoHa/IbHAsT MHAYKIMS). 3aKiIagka IUIaHa CTPOCHHS >KHMBOTHOTO KakK pe3yJbTaT
UEpapXUYECKUX B3aUMOJICHCTBUI TeHOB. BiusHue Ha 5>MOpHOHAIBHOE pPa3BUTHE
pa3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEibl.

Poct u pa3Butue xuBoTHbIX. [locTaMOproHanbHbIN nepuoa. [Ipsmoe u Henpsmoe
passutHe. Pa3Butre ¢ metamop(}o3oM y OECIO3BOHOYHBIX U MTO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHWE MPSAMOTO W HEMPSIMOTO PAa3BUTHA, WX PACIPOCTPAHCHHUE B
npupoze. TUIbl pocTa >KUBOTHBIX. DAKTOPHI PETYIISIIIUN POCTA KUBOTHBIX U YEJIOBEKA.
Cramguu MOCTAMOPHOHATIBLHOTO PAa3BUTHS Yy JKUBOTHBIX W dYejoBeka. Ilepuomasl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh KaKk OMOJIOTMYECKHUE MPOIECCHI.

PasmHoxenne u pasButhe pacrtenumi. ['amerodpur u cmnopodur. Meiio3 B
YKU3HEHHOM IHMKJIe pacTeHuil. O0pa3oBaHue crop B mpoiiecce Meiio3a. ['amerorenes y
pacTEHUI.

OIUIOOTBOPEHHUE U PA3BUTUE PACTUTENBHBIX OPraHU3MOB. /[BOMHOE OIIOJIOTBOPEHUE
y IIBETKOBBIX pacTeHuit. OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJISIIIMA OHTOT€HE3a Y PACTCHUMN U )KUBOTHBIX.
JleMoHCTpaIUK

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

Tabmuet u  cxembl: «BereratuBHoe pa3MHOXeHHE», «TuUIbl Oecrnoyioro
pasMHOXEHUs», «Pa3MHOXeHHE  XJaMUAOMOHAb», «Pa3MHOXXEHHE  HBIJICHBIY,
«Pa3MHOXeHue rtuapb», «Meio3», «Xpomocomsel», «l'amerorenes», «CTpoeHue
ANLEKIETKH W crepMaro3onsia», «OCHOBHBIE CTaIuu OHTOreHesa», «lIpsmoe wu
HenpsiMoe pas3BUTHE», «Pa3BuTHe MaucKoro xyka», «Passutue capanum», «Pa3zButune
JATYWKWY, «JIBOWHOE OIJIOAOTBOPEHUE y LIBETKOBBIX pacTeHUi», «CTpOCHHE CEMSH
OJTHOJIOJIBHBIX W JIBYJOJBHBIX PAaCTEHHN», «OKH3HEHHBINM LUK MOPCKOW KaIlyCThbD»,
«Ku3zHeHHBIN MK MXa», «OKH3HEHHBIM UK MAanOpPOTHUKA», «KU3HEHHBIA LHUKII
COCHBI».

OOopyoBaHMe: CBETOBOM MHUKpPOCKON, MHUKpOIpenaparbl SHLEKIETOK U

CIICpMaTo30ua0B, MOACIIb ((]_II/IKJ'I Pa3BUTHUA JISTYUIKHW).

JlaGoparopHas pabotra «M3yueHwe CTpOEHHUsI IMOJOBBIX KIETOK Ha TOTOBBIX

MUKpOIpenaparax.

[IpakTtuueckas  pabora«BpisBiIeHHEe  TPU3HAKOB  CXOJCTBA  3apOABIIIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopHas pabora «CTpoeHne OpraHOB Pa3MHOKEHUS BBICIIIUX PACTCHHIN.
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Tema 11. I'eHeTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB
HcTtopust cTaHOBIEHUS U Pa3BUTHSI TEHETUKU Kak Hayku. Pabotel I'. Mennens,

I'. ne ®pu3za, T. Moprana. Poiap 0TeueCTBEHHBIX YUEHBIX B PA3BUTHH I'€HETUKH. PabOThI
H.K. KosbrioBa, H.. BaBuiioBa, A.H. benozepckoro, I'./[. Kapneuenko,
FO.A. ®ununuenko, H.B. Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUYECKUE TOHSATHUS U CHUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJIeNIbHbIC T€HBI, AIbTEPHATUBHBIC TPU3HAKY, JOMUHAHTHBINA U PEIICCCUBHBIN MPU3HAK,
TOMO3HUI0Ta, TeTePO3UroTa, YUCTasl JUHUS, THOpUIbI, TeHOTUl, GeHoturn. OCHOBHBIC
METO/IbI TE€HETUKHU: rUOPUI0JIOTUUECKUH, [UTOJIOTUYECKUH,
MOJIEKYJIIPHOT€HETUYECKHM.

JleMoHCTpaIn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsnos, H.W1. BaBuios,
A.H. benoszepckuii, I'.J]. Kapnieuenko, FO.A. ®mwmmnuenko, H.B. Tumodees-PecoBckuii.
Tabauiel 1 cxembl: «KMeToIbl TeHETUKIY, «CXEeMbl CKPEIIUBAHUS.

JlabGoparopHas paboTa «/lpo3oduiia kak 00BEKT FTeHETUUECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBorit 3akoH MeHaens — 3aK0H eMHO00pa3us
ruOpuI0B nepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoil 3akon Menaens —
3aKOH pacUIeIUIeHUs] Mpu3HaKoB. lluTomornueckue OCHOBBI ~MOHOTHUOPHIHOTO
CKpeuBaHus. [ Mnore3a 4nucToThl ramer.

AHanuzupyromee ckpenBanve. [IpomeXyTOUHBI XapakTep HacielI0BaHUsI.
Pacuierienre nmpu3HakoB NPy HEMOJITHOM JOMHUHUPOBAHUH.

JHuruOpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHnenss — 3aKOH HE3aBUCUMOTO
HaclieJoBaHUsl Mpu3HaKkoB. [[uTonornueckrue 0CHOBBI AUTUOPUTHOTO CKPEIIMBAHMUSI.

CuerieHHoe HacnenoBanue npuszHakoB. Pabotrer T. Moprana. CrenieHHoe
HACJIEIOBAHUE T€HOB, HAPYILICHUE CUCIUICHUS MEXIy IeHamMu. XPOMOCOMHAasl TE€OpUs
HACJICICTBEHHOCTH.

I'eneTnka mona. XpOMOCOMHBIM MEXaHHW3M OMNpENeNIeHHus] Mona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOrameTHbli W TreTeporaMeTHbli moJ. ['eHeTndeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HakoB, CHETJIEHHBIX C MOJOM.

['enotun kak uenoctHas cucrema. [ IenoTponus — MHOKECTBEHHOE IEMCTBUE TEHA.

MHOX€eCTBEHHBIN aJIJICIIA3M. B3aumonericteue HEaJIEIbHBIX TE€HOB.
Kommnementapuocts. Onuctas. [Tonmumepus.

I'eHeTyeckuil KOHTPOJIb Pa3BUTUSA PACTEHUM, KUBOTHBIX U 4YEJIOBEKA, a TAKKE
(U3UOIOrHYECKUX TIPOIECCOB, TOBEJAEHUS W KOTHUTUBHBIX (yHKIUN. ['eHeTHueckue
MEXaHU3Mbl CHUMOHMOTEHEe3a, MEXaHWU3Mbl B3aUMOJEHCTBUS «XO3SIMH — TMapasuT» M
«XO35IMH — MHKpOOMOM». ['€HeTHYeCKHe acleKTbl KOHTPOJISI U  HU3MEHEHHUs
HACJIEICTBEHHOUM MH(POPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.
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JleMoHCTpaIMun

IToprpetst: I'. Mennens, T. Mopras.

Tabmuupr u cxembl: «llepBbiii u BTOpoil 3akoHbl MeHaens», «Tperuil 3akoH
Menpens», «Anamusupyroniee CckpelmpBaHue», «HemomHoe —goMHHHMpOBaHHEY,
«CrenyieHHOE Hacjael0BaHUE MPU3HAKOB Yy Apo30puiby, «I eHeTnka noaa», «Kapuotun
yenoBekay, «Kapuotun napozoduiery, «Kapuotun nrumb», «MHOXKECTBEHHBIN
aJIenu3M», « B3anMoaencTBHE TEHOBY.

OO0GopynoBanue: MOJEIb JJIs JEMOHCTpAIlMi 3aKOHOB €IWHO00pa3us THOpPHIOB

IICPBOTO TMOKOJICHHUSI W PACIICIUICHUS MPU3HAKOB, MOJCIb JUIS JCMOHCTpAIMH 3aKOHA
HE3aBUCHMOTO HACJICIOBAaHHUS IMPHU3HAKOB, MOJENIb I JAEMOHCTPAIMU CICTICHHOTO
HaCJICJIOBaHMsI MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIpenapar: «Jpo3zodumay.

[IpakTudeckas padora «V3ydeHue pe3yabTaToB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(PHITBI.

[TpakTnueckas pabora «M3ydeHue pe3yabTaTOB JTUTHOPHUIHOTO CKPEUIMBAHUS Yy
JIPO30(PHITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotMna W cpeasl  npu  GopMHpOBaHUM  (DEHOTHUIA.
N3MeHunBOCT, Tpu3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE NPU3HAKU. Busl
VM3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACIICICTBCHHAS.

MoaudukanmonHas  UW3MEHYMBOCTh. Poib  cpensl B (popMupoBaHUU
MOAM(PUKALMOHHON H3MeHYMBOCTH. HopMa peakuuu npusHaka. BapuanuoHHsli psing U
BapuaimonHas kpusas (B. Moranncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYMBOCTH.

'eHoTunuyeckass W3MEHYMBOCTh. (CBOWCTBA TI'E€HOTHUIUYECKOW HM3MEHUYMBOCTH.
Bupl reHOTUTIHYECKON M3MEHUNBOCTH: KOMOWHATHBHAS, My TallMOHHASI.

KomOunaTuBHAs HW3MEHYMBOCTh. Meio3 ©  IOJOBOM IpOIECC — OCHOBA
KOMOMHATUBHOW H3MEHUYMBOCTHU. PoOJib KOMOMHATMBHOM HM3MEHUYMBOCTH B CO3JIaHUU
TEHETUYECKOTO Pa3HO00pa3us B Ipeiesiax OqHOTO BUIA.

MyTaimoHHasT HW3MEHYMBOCTh. Buabl MyTanui: T'E€HHbIE, XPOMOCOMHBIE,
reHoMHble.  CrHOHTaHHBIE W WHAYLUMPOBAaHHbIE  MyTaluuW.  SnepHble U
nuToria3MaTuyeckue mytanud. ComaTHYecKHMe U TOJIOBble MyTaluu. [IpuyuHbI
BO3HUKHOBEHUSI MyTaluid. MyTareHbl U UX BJIMSHHUE HA OPTaHU3MBbI. 3aKOHOMEPHOCTH
MYTallMOHHOT'O Mpolecca. 3aKOH TOMOJOTHMYECKHUX PSZOB B HACIEICTBEHHOM
n3menunBoctu (H.U. BaBuiio). BHesinepHas ©3MEHUMBOCTh M HACJIEACTBEHHOCTb.

Onueenemura u dNUSEHOMUKA, POJib INUSEHEMUYECKUX (haKmopos 6 Hacnie0o8aHuu
U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JlemoHcTpanuun

[Toptpersr: I'. ne @pus, B. Moranncen, H.M. Basunos.
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TaOnuiel u CXEMBI: «Bunsl U3MEHUYHUBOCTH, «MonaudukarmonHast
U3MEHYUBOCThY, «KoMOMHATHBHAs H3MEHYMBOCTH», «Meio3», «Omioa0TBOpEHUEY,
«I"enerndeckue 3a00eBaHus YeIOBEKay, « BUIbI MyTalnii.

OO0GopynoBaHue: KUBbIE U TepOapHBIC IK3EMIUISIPbl KOMHATHBIX PACTEHHUM, PUCYHKH
(oTorpadum) )KUBOTHBIX C PA3TUIHBIMUA BUJIAMHA U3MEHYHBOCTH.

JlaGopatopHas paborta «MccnemoBaHue 3aKOHOMEPHOCTEM MOIUGPUKAMOHHON
u3MeH4nBOCTHU. [locTpoeHre BapuaimOHHOTO PsiJia ¥ BApUAIIMOHHON KPUBOID».

[lpakTnueckass  pabora  «Myrtamuu y  apo3odmisl  (Ha ~ TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKA YeI0BeKa

Kapuotun wuyenoBeka. MexayHapoaHas mporpaMma MCCIEIOBAHUA T'E€HOMA
yeoBeka. MeToabpl M3yUeHUs] TeHETUKH YeJIOBEKa: I'€HeaJornyecKui, OJM3HEIOBBIM,
HATOTCHETUYECKUW, TOMYJISLHUOHHO-CTATUCTUYECKUAN, MOJICKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOE OIpEICIICHUE reHOTHIIA: MMOJHOI€HOMHOE CEKBEHUPOBAHUE,
TCHOTUIIMPOBAaHUE, B TOM uucie ¢ nomombro [II{P-anamm3a. HacnencrBenHbie
3a00JIeBaHUsl 4YEJIOBEKA. ['€HHBIE U XPOMOCOMHBIE OOJIe3HM YelioBeKa. bone3Hum ¢
HACJICJICTBEHHON MPEApacloiOKEHHOCThIO. 3HAYEHUE MEAUIIMHCKOW TEHETUKH B
MPEIOTBPAICHUN u JICUCHUH T€HETUYCCKUX 3a00JIeBaHHUI YyeJI0BeKa.
MeanKoreHeTHIECKOe KOHCYJIbTUPOBAHUE. CTBOIOBEIE KJICTKH. ITonsarue
«TEHETUYECKOr0  Ipy3a». OITHYECKHE  acCHeKThl  HCCIEIOBaHMM B 00JacTu
pEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTopbl TMOBBIIIEHHOW YYBCTBUTEIIBHOCTH 4YeJIOBEKa K
bu3MYeCKOMy W XHMHUYECKOMY 3arps3HEHUIO OKpY’KawIlel cpenbl. ['eHeTnueckas
MPEAPACIIOIOKEHHOCTh YEJIOBEKA K MTATOJIOTHUSIM.

JleMoHCTpaIu
Tabmuet u cxembl: «Kapuotun uenoBeka», «MeToabl H3y4YeHUS T'€HETUKH

YCJIOBCKaA», «I'eHeTnyeckue 3a00JICBaHNS YCTIOBEKAY.

[TpakTudeckas pabora «CocTaBieHHE U aHATIU3 POJOCIOBHOM.

Tema 15. Cestekuusi OpraHu3smMoB

JloMecTukanuyss U CeJeKUMs. 3apOXKIACHUE CENCKUUH W JOMECTHUKAIUU. YUEHUE
H.W. BaBunoBa o LleHTpax NpOUCXOXKIEHUS U MHOTO00pa3usi KyJbTYpHBIX PACTCHHM.
Ponb cenmekiuu B co3gaHUM COPTOB PACTEHUM M MOPOJ KUBOTHBIX. CoOpT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKUX PSI0B B HACIEICTBEHHOM wu3meHunBoctu H.H.
BasuiioBa, ero 3HaueHHE JJIs CEICKIIMOHHON pabOTHI.

Meroabl  celeKIIMOHHOW  paloThl. VICKyCCTBEHHBI OTOOp: MaccoBbId U
WHMBUyJIbHBINA. JTanbl KOMOMHAIIMOHHON CelieKIuu. VicipiTaHue Mmpou3BOAUTENEH
1o NoToMcTBY. OTOOp MO T€HOTHUITY € MOMOIIbIO OIIEHKH (PEHOTHIIAa TOTOMCTBA U 0TOOP
10 TEHOTHUITY ¢ nmomoubko ananusa JJHK.
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HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKITMOHHOW paboThl. PanmanmoHHbIi 1
XUMUYECKUN MyTareHes3 Kak HICTOYHUK MyTaluil y KyJbTypHBIX (JOPM OpraHU3MOB.
Hcnonb3oBaHne T€eHOMHOTO PENaKTUPOBAHUSA U METOJ0B pekoMOuHaHTHRIX JJHK nansa
MOJYYEHHUSI UICXOTHOTO MaTepHaia Jiyisl CEJEKIUU.

[Tonyyenue nonumionaoB. BHyTpuBuaoBas rubpuauzanus. bauskopoacTBeHHOE
CKpelMBaHue, Wi HWHOpUAWHT. HepoacTBeHHOE CKpenMBaHWe, WIA ayTOPUIUHT.
['eTepo3uc u ero npuuuHbl. Mcnosb3oBaHue rerepo3uca B cenekuuu. OTnanéHHas
rubpuauzanus. [Ipeomonenue Oecrioauss MEXBUAOBBIX TUOpUAOB. JlocTHXKeHUS
CEJIEKLIMU PACTEHUI U JKUBOTHBIX. «3€1E€HAS PeGONIOYULY.

CoxpaHeHUE Y U3YUYEHHUE TE€HETUYECKUX PECypCOB KYJIbTYPHBIX PACTCHUU M HX
JTUKUX PpOAMYEH JJISi CO3[IaHWs HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SHCTBEHHBIX
KyIbTyp. M3yuenue, coxpaumenue u YnpasieHue 2eHeMUyecKUMu pecypcamiu
CeNbCKOXO3AUCMBEHHLIX U NPOMbBICIOBLIX — JHCUBOMHBIX 8  YeNaX  VIYYUleHUs.
Cyuecmeyowux U Cco30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 6 MOM 4Hucie C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, Nepedosbix uoell U
NepCneKmuGHbIX MexHOoA02UL.

JleMoHCTpanuu

[Toptpetsi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenxko, IL.I1. Jlykpsanenko,
b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabmuubl 1 cxembl: «LleHTpHI TPOUCXOXJEHUS W MHOrooOpasus KyJIbTYpPHBIX
pacTteHui», «3aKOH TOMOJIOTMYECKUX PSIAOB B HACIEJACTBEHHOM WM3MEHUUBOCTHY,
«MeTtonsl cenekuumny, «OTnanéunas rudpuausanvs», «MyTtareHesy.

JlaGoparopHas pabora «M3yueHue COpPTOB KYyJbTYPHBIX PACTCHHH U TOPOJ

JOMAIITHUX XUBOTHBIX).

JlabopaTopHas pabora «3ydyeHre MeTOI0B CENIEKITNU PACTCHUID.

[Ipaktuueckas pabora «[IpuBrUBKa pacTeHHID.

IKCKYPCcUs«OCHOBHBIE METOJIBI U JOCTUKECHUS CEJIEKIMU PACTEHUN U >KUBOTHBIX
(Ha CEeNEeKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO (epMy, COPTOMCIBITATCIbHBI YYacCTOK, B
TEIUTMYHOE X035UCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WJIM HAYUHOTO LICHTPA)».
Tema 16. BuoTexHo0J10THs 1 CHHTETHYECKAsI O0MOJIOr U

OOBEKThI, UCIIOJIb3yeMble B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPraHU3Mbl,  HX  XapaKTEpPUCTHUKA. TpagunuonHass  OGUOTEXHOJIOTHS:
XJIeOOIeYeHue, HOJTy4YEHUE KHCJIOMOJIOYHBIX IPOJYKTOB, BUHOJIEIINE.
MukpooOuonornyeckuii  cuHTe3. OOBEKTBI ~ MUKPOOMOJOTHYECKUX  TEXHOJIOTHIA.
[TpousBoacTBO OGenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3aHre TEXHOJIOTMM WM HMHCTPYMEHTOB LIEJICHANIPABIECHHOTO W3MEHEHHS M
KOHCTPYUPOBAHUSI T€HOMOB C LIEJbIO TMOJYYEHUS OPraHU3MOB M HUX KOMIIOHEHTOB,
COJIEpIKalIiX HE BCTpEYaronecs B MPUPoie OMOCUHTETHUECKUE MTYTH.

20



denepanbHas paboyas nporpamma | buosorus. 10—-11 kiaces! (yriy0aéHHbINA YPOBEHb)

Knerounas wnxenepus. MeToapl KyJbTyphl KIETOK W TKAHEHM pAaCTEHUM U
#UBOTHbIX. Kpnobanku. Comarnueckas ruOpuau3anys 1 COMaTUYECKUM IMOpUOTEHE3.
Hcnonp30BaHue TramiOWIOB B CEIIEKUWUA pacTeHUu. [lonyuenue MOHOKIOHATbHBIX
aumumern. Mcnonvzosanue MOHOKIOHATbHBIX U NOJUKIOHATLHLIX AHMUMEN 8 MeOUyUHe.
M cKycCTBEHHOE OIUIOOTBOPEHHME. PEKOHCTpYKIMS SMUEKIECTOK M KIOHMPOBAaHUE
KUBOTHBIX. MeTo[ TpaHCIUIaHTAllMK SAep KIETOK. Texwonocuu 0300pOo6neHus,
KVIbMUBUPOBAHUA U MUKDOKIOHAILHO20 — PASMHONCEHUS  CeNbCKOXO3AUCTNGEHHBIX
KYIbmyp.

XpoOMOCOMHasi W T€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 T€Ha U
KoHCTpyupoBanue pexkomOuHanTHeIX JIHK. Coszdanue mpanceennvix opeanusmos.
JIoCTH)KEHHS U TIEPCIIEKTUBBI XPOMOCOMHOW U T€HHON MHXEHEPHH. DKOJIOTHYECKUE U
TUYECKUE TPOOJIEMbI TEHHOW HHKEHEPUU.

MenuuuHckue OuorexHosnoruu. lloctreHomHas tudposas meaunuua.  I[ILP-
auarHoctuka. MeTaOoIoOMHBIN aHaIN3, FTEHOLUEHTPUYECKUHN aHaIu3 MPOTeoMa YeJI0BeKa
JUIS OUEHKU COCTOSIHHSL €r0 340pOBbs. M CIONb30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanusd paka. 3D-OuomHxkeHepuss Uil pa3pabOTKu (yHIaMEHTAIbHBIX OCHOB
MEIULIMHCKUX TEXHOJIOI'MH, CO31aHUSA KOMIUIEKCHBIX TKaHEH COYETAHUEM TEXHOJOIMH
TpEXMEpPHOTO  OWompuHTMHra ©W  ckapdonauHra g pemieHus  3ajad
IIEPCOHATN3UPOBAHHON MEAULIHBI.

CoznaHne BEKTOPHBIX BaKLMH C LEJbI0 00ecrieyeHns KOMOMHUPOBAHHOM 3allUThI
oT BO30OyaHUTENCH OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB
¢bynkunonupoanuss PHK-copepkanmx BHpPYCOB, BBI3BIBAIOIIMX OCO0O OMACHbBIE
3a00JIeBaHUS YEJIOBEKa U )KUBOTHBIX.

JleMoHCTpaImu

Ta6J'II/II_[I>I u cxembl: «HMcnonabp3oBaHue MUKPOOPIraHNU3MOB B IIPOMBIIIJICHHOM
IIPOU3BOACTBCH, «Knerounas HHXKCHCPU, «I'ennas HHIKCHCPHUI .

JlaGoparopHas padota «M3ydeHne 00beKTOB OMOTEXHOJIOTHI).

[IpakTudeckas padora «IlonyueHre MOJIOYHOKUCIBIX TPOTYKTOBY.

Okckypcusi  «buotexHomoruss —  BaxkHEHIIas  MPOW3BOJAUTENBHAS  CUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTRO)».

11 KJIACC Tema 1.3apo:kaeHue U pa3BuTHE IBOJIOLMOHHBIX NPeICTABIEHUI B
Oonosioruu

OpomonnonHasa teopus Y. lapBuHa. [Ipeanocsuiku BO3HUKHOBEHMS TAPBUHU3MA.
JKu3nb u HayuyHas nesrtensHOCTh Y. [lapBrHa.

JIBrokymue cuibl 3BoJitolMd BUAOB mo Y. [lapBuHy (BbICOKAasi MHTEHCUBHOCTh
pa3MHOXXEHUsI ~ OpraHU3MOB,  HACIEACTBEHHas  W3MEHUYMBOCTh, Oopbba  3a
CYILIECTBOBAHHE, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).
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Odopmienne cunTeTnueckoir Teopuu sBoonuu (CTD). HelitpanpHas Teopus
sBomoIuU. COBpeMEHHAsl HBOJIIOIMOHHAS OMOJIOTHS. 3HaYE€HUE SBOJIIOLUOHHON Teopuun
B (HOPMUPOBAHHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoHCTpamu

[Toptpetsi: Apucrorens, K. Jlunnen, X.b. Jlamapk, 3.K. Cent-Uinep, XK. KroBbe,
Y. Hapsun, C.C. UetBepukos, U.U. [lImansraysen, Jx. Xonnein, [{.K. benses.

Tabmuupr n cxemel: «Cucrema xuBoil npupoasl (o K. Jlunnero)», «JlectHuna
®KUBBIX cylecTB (mo Jlamapky)», «MexaHusm (GOpMHUPOBAHUS MPUCIOCOOTICHUN Y
pacTteHudt u xuBOTHBIX (Mo Jlamapky)», «Kapra-cxema mapuipyra mytemectBus Y.
Hapsunay, «Haxonku Y. JlapBuna», «®opmbl 00psOBI 3a cyiiecTBoBaHue», «Ilopoas
ronyOei», «MHorooOpa3ue KyJIbTypHbIX GopM KamycTbl», «llopoasl agoMamrHuX
KUBOTHBIX», «(Cxema oOpa3oBanus HOBbIX BuaoB (o Y. Jlapuny)», «Cxema
COOTHOIIEHUS JIBMXKYUIUX CHJI 3BOJIOUUN», «OCHOBHBIE MOJOKEHHSI CHHTETHUYECKOU
TEOPHUH BOIOLANY.

Tema 2. MUKPOIBOJIIOLHSA U €€ Pe3yJIbTATHI

[Tonynaumst Kak »>JeMeHTapHass eauHuua 3BoJoUUH. COBpPEMEHHBIE METOJbI
OLICHKM TE€HETUYECKOrO0 pa3HooOpa3us U CTPYKTyphl mnomyJsuui. M3meHeHue
reHooHIa TOMYyJSUMKM KaK d3JEMEHTAapHOE HBOJIOLIMOHHOE SIBJIIEHHE. 3aKOH
reHernyeckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (PAKTOPBI (IBHKYIIUE CHJIbI) 3BOIMIOUMU. MyTallMOHHBIN NpoLecc.
KomOunatuBHass u3MeHYuBOCTh. [lpeii) TEHOB — cllydailHble HEHaNpaBJIEHHBIC
U3MEHEHHUs 4YacToT aiened B nomyssusx. OQdekT ocHoBarens. Igpgexkm
Oymuinouno2o 2opaviwka. CHUdXCEHUe 2eHemuyecKo20 pazHooopasus. NpUYUHbl U
cneocmeust. Ilpossnenue sghghexma Opetigha 2enos 6 OOnbUUX U MATLIX NONYAAYUSIX.
Murpauuu.  M3omsimust  nomyssinuii:  reorpaduueckas  (IPOCTPAHCTBEHHAs ),
ounonornyeckas (penpoayKTUBHASA).

EcrecTtBeHHblii 0oTOOp — HampaBisitomuid — (aktop  sBomonuu.  DopMbl
€CTECTBEHHOTO orbopa: JBIOKYILUMA, CTaOMIIM3UPYIOIINA, pa3pbIBarOIIU I
(nm3pyntuBHbii). IlomoBoit oTOOp. BO3HMKHOBEHHE M 3BOJIOLMS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOaeHHOCTh OpraHU3MOB KaK pe3yabTar MHUKPO3BOJIIOIUU.
Bo3HuKkHOBEeHHE NPUCTIOCOONEHUH y OpraHu3mMoB. ApoMopdo3bl U WIMOAJANTALMH.
[Tpumepsl npucnocoOJeHUu y OpraHu3MoB: MOpQoJIoTHUecKhe, (U3HOJOTUYECKUE,
OMoxuMHYECKHe, MoBeaeHYecKre. OTHOCUTEIBHOCTh IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero «xputepum wu cTpykTrypa. BumooOpa3zoBanue Kak pe3yibTaT
MUKpPO3BOJIIOIMU. M3omsnus — kiatoueBoi paktop BugooOpazoBanus. [lytu u crocoOsl
BUJ1000pa30BaHMUS: aJIONaTpUYECKOe (reorpaduueckoe), CUMITATPUUECKOE
(9KOJIOTHUYECKOE), «MTHOBEHHOE» (TIONMUILIONIU3aIus, Tuopuan3anus). JauTenbHoCTh
ABOJIIOLIMOHHBIX TIPOLIECCOB.
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Mexanu3mbl (HOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3usl.
Ponb 3BOMNIOIMOHHON OMOJOTHMM B pa3paboTKe HAayYHBIX METOJOB COXpaHEHUS
OounopazHooOpasusi. MUKpPOIBOIIONMS U KOSBOJIOIMS MTAPA3UTOB U UX XO3SIEB.

Mexanu3Mbl HOPMUPOBAHUS YCTOMYHMBOCTH K aHTHOMOTHKAM U CITOCOOBI O0pHOBI ¢ HEH.
JleMoHCcTpanuu

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

TaOmuups! u cxembl: «MyTannoHHass ”3BMEHYUBOCTHY, «[lomynsuuoHHas cTpykTypa
Bujga», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepra», «/IBrKymue CHIIBI
IBOJIIOLIUNY»,  «OJKOJIOTUYECKAs  M3OJSAIUS  MOMYJSIMH  CeBaHCKOM  (opemmy,
«['eorpauueckass M30US JTUCTBEHHULbI CHOMPCKOM M JIMCTBEHHMIBI JAypCKON»,
«IlonmymAMOHHBIE BOJIHBI YHCIEHHOCTH XHWIIHUKOB M XKEPTB», «(CXxema NeUCTBUA
€CTECTBEHHOTO 0TOO0pay, «Dopmbl OOpHOBI 3a cyliecTBOBaHUE», «VHIycTpuanbHbIN
MenaHu3M», «OKuBble HCKomaemble», «IIOKpOBUTENBCTBEHHAs OKpacka MKUBOTHBIX»,
«IIpenynpexnaromas  OKpacka KUBOTHBIX», «DHU3MOJOTMYECKUE  aJanTaluny,
«IIpucnocobseHHOCTh OpraHU3MOB M €€ OTHOCUTENbHOCTHY, «Kpurepuu Buaa»,
«BugbinBoiinukn», «CTpykTypa BHIa B mHpupoae», «CrnocoObl BHI000pa30BAHHS,
«I"eorpagnueckoe BUIOOOpa3zoBaHME TPEX BHIOB JaHABIIIEH», «IKOJIOTHUYECKOE
BUJI000pa3oBaHue BUJOB cUHUL, «[lomumiouasl pactenuit», «KamycTHO-peneyHbIi
ruopUI.

O6opynoBanue: repbdapuu pacTeHUil, KOIEKIMH HACEKOMBIX, dydesla MTULl U
3BEpeil ¢ MpuMepaMu Pa3IMYHBIX MPUCTIOCOOJICHUHN, Yydesia MTUIl U 3BEpeil pa3HbIX
BUJIOB, TepOapuy pacTeHU OIM3KUX BUJIOB, 00PA30BABIIMXCS PA3TUYHBIMU CIIOCOOAMH.

JlaGoparopHas paboTa «BhIsBIeHHE H3MEHUMBOCTH Yy 0COOEH OJTHOTO BHIA».

JlabopaTtopHas pabora «IIpucrnocoOneHuss OpraHu3mMOB U UX OTHOCUTEIbHAs

11e71eCO00pa3HOCTHY.
JlaGoparopHas padora «CpaBHEHHE BUIOB 110 MOPGhOIOTHYECKOMY KPDUTEPUIOY.

Tema 3. Makpo3BoIOLMS U €€ pe3yJabTaThbl

Meronsl M3y4deHUsT MaKpol’BOJIOLUH. llaseoHTONIOrMYEecKuEe METOIbl W3Yy4YEHHS
sBonmtonuu. [lepexoansie Gopmbl U PUITOTEHETUYECKHE PSAIbI OPTAHU3MOB.

buoreorpaduueckue meronbl u3zydeHus sBoonuu. CpaBHeHue Quopsl U QayHbI
MaTepUKOB U OCTpOBOB. buoreorpaduueckue obOmactu 3emiau. Buabl-sHAEMUKH U
PEJIMKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIBHO-MOPQPOIOTUYECKUE METOAbl  HM3YUYEHUS
BOMIONMHU. ['eHeTHueckre MeXaHU3Mbl OHBOJIIOIMU OHTOrE€He3a U  IOSIBICHUS
HBOJIIOIMOHHBIX HOBHIECTB. ['OMOJIOTMYHBIE M aHAJOTUYHbIE OpraHbl. PyniuMeHnTapHbie
Oprasbl M aTaBU3Mbl. MOJIEKyISIpHO-TEHETHYECKHE, OMOXMMHUECKHE U MaTEMaTHUECKHe
METOAbl M3y4eHHs BBOJOUMU. [‘OMonorumunble TeHbl. COBpPEMEHHBIE METOMbI
NOCTPOEHUs (PUIOTEHETUYECKUX JIEPEBBEB.
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XpOMOCOMHBIe MyTalli1 1 3BOJIXOIHA TCHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBWiIa) OdBOMIONUU. [Ipunyun cmensvl GYHKYUIL.
HeoOpatumocTh 3BONONMK. ApanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
IBOJTIOLINH.

JleMoHCTpau

[Toptpetsi: K.M. bap, A.O. KoBanesckuii, @. Mrosnep, 3. I 'ekkeb.

TaOmuis! u cxeMbl: «PUIOT€HETUYECKUM P JIOMWAAN, K APXEONTEPUKCY,
«3Bepo3yoOnie smeprl», «Crerouedansr», «Punnoputs», «CeMeHHBIE MAIOPOTHUKH,
«buoreorpaduueckue 30Hb1 3eminy, «peii KOHTUHEHTOBY, «PenukTel», «HayanbHble
CTaJuyd SMOPUOHAIBHOTO Pa3BUTHs IO3BOHOYHBIX KUBOTHBIX», «['OMoslorMyHBIE U
aHAJIOTMYHbIE OpraHby, «PyauMeHTb», «ATaBU3MBD»Y, «XPOMOCOMHBIE HAOOPHI
YyejloBeKa W IIMMMaH3e», «lJIaBHble  HampaBieHUs  3Bojouum», «Oomue
3aKOHOMEPHOCTH 3BOJIIOLIAW.

O6opyoBaHMe: KOJUIEKIUH, TepOapu, MYJSDKM — HMCKONAEMbIX  OCTAaTKOB
OpraHU3MOB, MYJSDKH TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJUMEHTapHBIX OPraHOB U

aTaBHU3MOB, KOJUVICKIMHN HACCKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

Hayunble runoTe3bl IpOUCXO0KIECHUS KU3HU Ha 3emiie. AOMOreHe3  aHCIEPMHUS.
JloHayuHble TIPEACTaBICHUS O 3apOXKACHUM KHU3HU (KpeauumoHusMm). [umoresa
MIOCTOSIHHOTO CaMO3apOXXAEHUsI *KU3HU M €€ ompoBepxeHue omnbitamu . Penm, JI.
Cnannanmanu, JI. [Tactepa. [IporcxoxaeHue >kxu3HU U aCTPOOHOIIOTH.

OcHOBHBIE 3Tanbl HEOpraHWyeckoM sBomtonuu. IlnaHerapHas (reosioruueckas)
HBOJIIOLIMA. XUMUYECKasi IBOMIOLMSI. AOUOTEHHBIM CUHTE3 OPraHUYECKUX BEIIECTB U3
Heoprannueckux. Onbir C. Mwuiepa u I'. FOpu. OOpazoBaHue MOIUMEPOB U3
moHoMepoB. KoanepBarnas runorte3a A.M. OnapuHa, runore3a nepBUYHOIO OyiIbOHA
JIx. Xonnaeitna, renetnueckas runoreza I'. Mémrepa. Pu6o3umer (T. Yek) u rumoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Hctopusa 3emnu u Meronsl €€ usydeHus. Vckomaemble OpraHWYECKUE OCTATKHU.
['eoxpononoruss u e€ wMeronpl. OTHOcUTENbHAsT M a0OCOJIOTHAs TI'€OXPOHOJIOTHS.
['eoxpoHoOIOrMYecKas mKaja: S0HbI, 3PbL, IEPUOBI, JIIOXH.

Hauanpuble sTansl oprannuyeckod s>Boionuu. [losBieHHE W 3BOMIOLUS MEPBBIX
KJIETOK. DBOJIOLMS MeTaboau3Ma. Bo3HukHOBEeHME MepBbIX 3KocucTeM. COBpeMEHHbBIE
MUKpPOOHBIC OMOIIEHKH KaK aHAJIOT TMEpBbIX Ha 3emiie coobmecTB. CTpOMATONUTHI.
[IpoKkapuOThI U 3YKAPUOTHL.

[Ipoucxoxaenue HykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOKICHUE
BUPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OPraHW3MOB. BO3ZHMKHOBEHME OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPraHU3MOB.
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OCHOBHBIE 3TaIlbl BOIOINH BBICIINX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pactenui. Beixon pacreHuit Ha cymy. [1osBiIeHME CTTIOPOBBIX PACTEHUN U 3aBOCBAHUE
umu cymn. CemeHHble pactenus. IIponcxoxieHne HBETKOBBIX PACTCHHM.

OcHOBHBIE D3Tallbl 3BOMIONUH >KUBOTHOrO Mupa. OcCHOBHBIE apoMOp(ho3bI
KUBOTHbIX. Bennckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX TUIIOB.
[lepBbie xopaoBble KUBOTHbIE. JKu3Hb B BOJE. OBOMIONUS IO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentunuil. IIponcxoxaeHne MIEKONUTAIONUX U MTHILL.
[Tpunuun xmroyeBoro apomopdosa. OcBoeHHE OECIO3BOHOUYHBIMU U TO3BOHOYHBIMU
YKUBOTHBIMH CYILIH.

PasButne xu3HM Ha 3emule 1O 3paM U MEpUOJaM: apXeu, MPOTEpO30H, NaIeO30M,
Me30301, KaiH030i. O0IIas XapakTepUCTUKA KIMMATa M T€OJOTMYECKHUX IMPOLIECCOB.
[TosiBneHue M pacuBET XapaKTEPHBIX OPraHU3MOB. YTI€00pa3OBaHME: €r0 YCIOBUS U
BJIMSIHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMHUPaHMS — D3KOJOTMYECKHME KpU3UChl npouwioro. IIpuumHbel un
CIEACTBUS MacCOBBIX BbIMHpaHH. COBPEMEHHBIM JKOJIOTUYECKUM KpPHU3UC, €TI0
ocobennoctH. [Ipobiema coxpaneHusi 6nopazHooOpas3us Ha 3emIie.

CoBpeMeHHasg cucrteMa opraHudyeckoro wmwupa. [lpuHUuMIBI K1accupuKaLUu
opranu3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpaIu

IToptpetsl: ®@. Penn, JI. Cnannannanu, JI. [Tactep, N.1. Meunukos, A.U. OnapuH,
Jx. Xongenn, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmumer m cxembl: «Cxema ombitTa @. Penn», «Cxema ombita JI. Ilactepa 1o
M3YUYCHHIO CaMO3apOoKIeHHs KU3HN», «Cxema omnbita C. Mumepa, I'. FOpn», «3Otamnsl
HEOPraHUYECKOW JBOJIOUUN», «l'eoxXpoHonornueckas Imkaina», «HayanpHble >Tanbl
OpraHnyeckoi sBostonuny, «Cxema 00pa3oBaHMS AYKAPUOT MYyTEM CHUMOMOTEHE3ay,
«Cucrema xuBod mnpupoabl», «CTpoeHue BHUpycay, «ApomMopdo3bl pacTeHU»,
«Punnopute», «OIHOKIETOUHBIE BOJOPOCHN», «MHOTOKIETOYHBIE BOJOPOCINY,
«Mxwn», «llanopotaukmn», «l'omocemMeHHble pacTeHUs», «Opranbl IBETKOBBIX
pactenuit», «Cxema pa3BUTHS KUBOTHOTO MHPa», «ApoMop(}o3bl KUBOTHBIXY,
«IIpocrenmmey, «Kumeanonomoctabiey, «llmockue yepu», «HICeHUCTOHOTHEY,
«PwI10BI», «3eMHOBOIHBICY, «IIpecMbikaroruecs, «IITuiby, « MaeKomuTaromue,
«Pa3BuTHe KU3HU B apXEUCKOW 3pe», «Pa3BUTHE KHU3HU B IIPOTEPO30MCKOU 3pEy,
«Pa3BuTHE KU3HU B NAJCO30MCKON 3pe», «Pa3BUTHE >XKU3HU B ME3030MCKOU 3pPEM,
«Pa3BuTHE KU3HU B KaWHO30MCKOM 3pe», «CoBpEeMEHHasi CHUCTEMa OPraHUYECKOro
MHPAY».

OOGopynoBanue: repdbapun pacTeHUN Pa3IMUHbBIX OT/AEJIOB, KOJUICKIIUA HACEKOMBIX,
BJIQXKHBIC TIPemnapaThl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIMM HTJIOKOKHX,
CKEeJIEThI TTO3BOHOYHBIX JKUBOTHBIX, Uydesia MTUIl U 3BepPel, KOJUIEKIINN OKaMEHEJIOCTEeH,
TIOJIC3HBIX UCKOMAEMBIX, MYJISDKA OPTaHUYECKUX OCTATKOB OPTaHU3MOB.
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BuprtyanpHas smaGoparopHas pabdora «MoaenupoBanue onbiToB Musuiepa—tOpu
0 U3Y4YEHUI0O aOMOreHHOTO CHHTE3a OpPraHWYECKUX COCAMHEHUH B NEPBUYHOU
aTMocdepe».

JlaGopaTtopHas pabora «/3yueHue W ONMHUCAHME MCKOMAEMBbIX OCTATKOB JPEBHHUX
OpraHu3MOB).

[IpakTnueckass paborta «M3ydyeHne OCOOCHHOCTEH CTPOEHHUS PACTCHHM pPa3HBIX

OTJICJIOBY.
IIpakTtyeckass pabora «M3yueHne OCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX

KHUBOTHBIX».

Tema S. IIpoucxokaeHue yeaoBeKka — aHTponorenes Pasaenst

Y 33J1a4¥ aHTPONOJIOTUH. MEeTOIbI aHTPOITOJIOT U H.

CraHOBIIEHHME TIPEACTABICHUA O TIPOMCXOKICHUM 4eJIoBEeKa. PelnruosHele
B033peHMs1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBO 4enoBeka € KMBOTHBIMH. CHCTEMAaTHYECKOE ITOJIOKEHUE YEJIOBEKA.
CBHIETENBCTBA CXOJCTBA YEJIOBEKA C JKUBOTHBIMU: CPABHUTEIBHO-MOP(POIOTHUECKHUE,
IMOpuoJIornyeckue, (Hu3noI0ro-OMOXUMHUECKUe, noBeaeHueckue. OTauuns 4enoBeKa
OT >KMBOTHBIX. [IpSIMOX0K/IEHHE M KOMIUIEKC CBSI3aHHBIX C HUM IpU3HAKOB. Pa3Burtune
TOJIOBHOTO MO3ra ¥ BTOPOU CUTHAIIbHON CUCTEMBI.

JBrxymue cuibl ((pakTopbl) aHTPOIOreHe3a: OWOJIOrMYECKUE, COLMAIbHbIE.
CooTHotieHne OUONOTHYECKUX U COIIMAIbHBIX (PaKTOPOB B aHTPOIOIeHE3E.

OcHOBHBIE CTaguM aHTpororeHe3a. PaHHHE 4YeloBEeKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE TOHTHABI — OOIIME MPEAKH YEIOBEKOOOpPA3HBIX 00€3bsSH M
JOIe. ABCTPaIONUTEKHM — JBYHOTME IPEAKH JIOAeH. UenoBeK yMeIbld, IepBbIC
V3TOTOBJIEHUSI OpYAMU Tpyaa. YenoBeK NpSAMOXOISAIINM M IEPBBIM BBIXOJ JIFOJACH 3a
npenensl Adpuku. YenoBek reienbOeprckuii — oOmuil mpeaok HeaHJAepTalTbCKOro
YEJIOBEKA M YEJOBEKa pa3yMHOro. YenoBeK HEAHAEPTAIbCKUWA KaK BHUJ JIIOJACH
XOJIOJHOrO KiuMara. YesoBek pa3yMHbIM COBPEMEHHOIO THUIIA, JIEHUCOBCKHUMN YEJIOBEK,
OCBOECHHME KOHTHHEHTOB 3a npenenamu Adpuku. [Taneorenernka u najeoreHOMHKa.

OBOJIONMST  COBPEMEHHOTO 4eNioBeKa. EcTecTBEHHBII OTOOp B  MOMYJISIUSAX
yesnoBeka. MyTaluoHHbIN nporiecc U noaumMop@usM. IlonynsimoHHble BOJHBI, Apend
TeHOB, MUTpaIus U «3(P(HEKT OCHOBATENS B MOMYJISIHUIX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue pacel. [lonsatne o pace. bosbmme pacel:  eBponeougHas
(eBpaswuiickas), aBCTpaJIO-HETPOUTHAS (’xBaTOpHUANIbHAN), MOHTOJIOUTHAS
(azmaTckoaMepuKkaHckas). Bpems v myTu pacceieHus 4eaoBeka 1o miaHere. EquHcTBO
yenoBeueckux pac. Hayunas HecocrosiTenbHOCTh pacuzma. [IpucrnocoOaeHHOCTD
YEJIOBEKA K Pa3HBIM YCIOBUSAM OKPY’KaroIIel cpenbl. Biusiaue reorpaduyeckoi cpess
u apetipa reHoB Ha MOP(HOIOTHIO U (HU3UOJIOTHUIO YETIOBEKA.
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MexauCIUIUTMHAPHBIE METOIBI B (pU3NUYECKON (OMOJIOTMUECKOW) aHTPOIIOJIOTHH.
OBOJIOIMOHHAS AHTPOMNOJIOTUSI M TAJCOAHTPOIOJIOTUS YEIOBECUECKUX IOMYJISLIHM.
buoconnanbHele HCCeAOBaHMUS TPHUPOJBI 4elloBeKa. lcciienoBaHne KO3BOJOLHMU
OMOJIOTMYECKOTO M COIIUAIIBLHOTO B UEJIOBEKE.

JlemoHCTpaIn

[Toptpetsr: Y. lapsun, JI. Jluku, 5.4. Poruncknii, M.M. I'epacumos.

Tabnuipel 1 cxeMbl: «MeTOJbl aHTPOMOJNIOTUNY», «['OJTOBHOM MO3r YEJIOBEKay,
«YenoBekooOpa3HbIe 00€3bsIHBIY, «CKeeT YeIOBEKa U CKEJIET IITMMITIaH3e,
«PyaIuMEHTBI W aTaBU3MbD», «JIBHXKyIIME CHJIBI AHTPOIIOTEHE3a», «IBOJIIOIMOHHOE
JIPEBO YEJIOBEKA», «ABCTPAIONUTEK», «HeT0BEK yMeIbli», «Hen0oBeK MPAMOXO TSI,
«JlenucoBckuii yenoBexk» «Heannepranbipy, «KpomanboHIb, «IIpeaku dyenoBekay,
«Tarbl ABOJIOLIMM YeI0BEKa», «Packl uenoBekay.

OO6opynoBaHue: MYJISDKH OKaMEHEIOCTEH, MPEIMETOB MaTepUAIbHOM KYJIbTYPhI
IIPEIKOB YEJIOBEKA, penpoayKuuu (poTorpadgum) KapTHH ¢ MUPOIOTUYECKUMH U
OMOJICICKUMH ~ CIO)KETaMH  IIPOMCXOXKJEHUS  4esloBeKa, ((oTorpaduu  HaxO0JI0K
MCKOIIA€MbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIENIb Yepena YeJIOBEKa U uepena

IMMITaH3C, MOJCJIb KHCTH 4YCJIOBCKA WM KHCTHM IMHUMIIAH3C, MOJACIMW TOpcCa IPCIAKOB
YCJIOBCKA.

Ha6opaTopHa51 pa60Ta ((I/IBY‘ICHI/IC 0COOEHHOCTEH CTpOCHHUA CKCJICTa 4YCJIOBCKA,
CBs3aHHBIX C ITPAMOXOXKICHUCM)).

[TpakTudeckas pabora «M3yueHne 3KOJIOTHISCKHUX aalTaIlil 9eI0BEKay.

Tema 6. JKoJg0TUA — HayKa 0 B3aMMOOTHOIIICHUAX
OpPraHu3MoOB U HAJOPTraHU3MEHHBIX CUCTEM C OKPY Kalollen cpeaou
3apoxkeHne u pa3BuTHE dKojoruu B Tpynax A. I'ym6onbara, K.®. Pynse, H.A.

CeBepuoBa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3znensl m 3amadum 3KOJIOTHH.

CBS13b KOJIOTHH C IPYTUMH HAyKaAMH.

Mertonsl sxosioruu. [loneBbie HaOMIOeHNS. DKCIIEPUMEHTHI B SKOJIOTHU:
npupoAHble U  JaboparopHble. MojenupoBanue B JKOJOTUH. MOHHUTOPHUHT
OKpY>Kalolllel cpe/ibl: JJOKaIbHbIN, pETUOHATIbHBIN U T100abHBIN.

3HavyeHUEe HKOJOTUUECKUX 3HAHUM JJIA YeloBeKa. DKOJOTUUECKOE MUPOBO33PEHUE
KaKk OCHOBa CBf3€d 4YejoBeuecTBa C MNpuUpoaor. DOpMHUpPOBAHUE SKOJIOTHUYECKOU
KYJbTYPbI U KOJIOTUYECKON TPAMOTHOCTH HACEJICHUSI.

JleMoHCTpaIMu

[Toptpetsr: A. I'ymb6onsar, K.®d. Pynse, H.A. Ceseprios, 3. ['ekkens, A. Tencnu,
B.H. Cykaués.

Tabmuibl U cxeMmbl: «Pasmensl sxomorum», «MeToasl skojorum», «Cxema
MOHHUTOPHHTA OKPYXKAIOIIEN CPEIIbD».

JlabGopartopHas paboTa «M3ydeHue MeTo10B IKOJOTUUECKUX UCCIICTOBAHUIY.
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Tema 7. Opranusmsbl 1 cpeaa 00UTaHUSA

Okosornueckre (GakTopbl M 3aKOHOMEpHOCTU uX nedctBus. Kiaccudukanms
IKOJIOTUYECKUX (PAKTOpPOB: abuWOTHUECKHe, OMOTHYECKHe, aHTpomoreHHsie. OOmme
3aKOHOMEpPHOCTH JeHCTBUA dKojiornueckux ¢akropoB. I[IpaBuno muaumyma (K.
[mpenrens, 0. JIubux). TomepaHTHOCTh. ODBPUOMOHTHBIE W CTCHOOHMOHTHBIC
OpTaHU3MBI.

AbGuotnueckue (akropbl. CBeT Kak sKojorudyeckuit dakrop. JleiicTBue pa3HbIX
YYAaCTKOB COJIHEYHOT'O CIIEKTpa HAa OpPraHU3Mbl. DKOJOTWYECKHE TPYNIbl PACTEHUHA H
YKUBOTHBIX IO OTHOIIEHUIO K cBeTy. CUTHaIbHas poib cBeTa. DOTONEpUOAN3M.

Temmepatypa kak dkojorumueckuii Qakrop. JlelictBue Temmeparypbl Ha
opranu3Mmbl. [loMKHUIOTEpMHBIE M TOMOWOTEPMHBIE OpPTaHU3MBL. OJBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojormyeckuit ¢akrop. Ilpucmnocobienus pacreHuit K
NoJAJIep )KaHU0 BOoAHOro Oamanca. Kimaccudukanus pacTeHHil 10 OTHOIIEHHUIO K BOJIE.
[Tpucnoco6ieHus )KMBOTHBIX K U3MEHEHHIO BOJAHOTO PEXUMA.

Cpenpl oOuTaHMA OpraHU3MOB: BOJHAs, HA3€MHO-BO3JAyLIHAs, IOYBEHHA,
TIIyOMHHAs MOJIIOYBEHHAs, BHYTpUOpraHu3MeHHas. OU3NKO-XUMHUUYECKHE 0COOEHHOCTH
cpen oouTanus oprauu3MoB. [Iprcnoco6ieHnst OpraHu3MoB K dKU3HH B Pa3HBIX CPEIax.

buonornueckue purmsl. BHenmHue n BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIE
putMel. [Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM JKU3HU.

Kuznennnie popmbl opranu3MoB. [lonsarue o kxuzHeHHOM (opme. KuzHeHHbIE
dbopMBbl pacTeHHil: JepeBbs, KYyCTApPHUKH, KyCTAPHUYKH, MHOTOJIETHUE TPAaBHI,
onHONeTHHE TpaBbl. JKu3HEeHHBbIE (OPMBI KUBOTHBIX: THAPOOMOHTHI, TE€OOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a >KU3HH.

buotnueckue dakTopel. Bumbl OMOTHYECKHMX B3aMMOJCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmbl. llapazutusm, koomepanus, MyTyalu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxjieOHM4eCcTBO). HeTpoduueckue B3auMoaeicTBUS
(Tommueckue, dopudeckue, hadbpuueckue). 3HaUCHHE OMOTHUYCCKHX B3aUMOJCHCTBHI
JUIsL CYIIECTBOBaHUSI OpraHM3MOB B cpene oOurtanus. [IpyHIMO KOHKYpPEHTHOTO
VCKJTFOUEHHS.

JemoHcTpanuu

Tabmuiet U cxeMbl: «Okosiorudyeckue  (pakrtope», «CBETOBOM  CHEKTPY,

«IKOJIOTUYECKUE TPYNIMbl >KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TermiokpoBHBIC
KUBOTHBIC», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJIOTHYSCKUE  aJlaNTaiuu
KUBOTHBIX», «Cpeibl 00MTaHUs OpraHu3MOBY, «bruonornueckue puTMbly, « Ku3HeHHbIS
hopMBI pPacTCHHINY, «Ku3HeHHBIC hopMBI JKHBOTHBIX), «IKocucTemMa
IIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTEMa XBOWHoro jeca», «llemu nuTaHus»,
«XunraudectBoy, «Ilapazutuzm», «Konkypenius», «Cumomnosy, « KommeHncanuzm.
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ObopynoBanwue: repOapuu pacTeHUH M KUBOTHBIX, IPUCIIOCOOIEHHBIX K BIUSHUIO
Pa3IMYHBIX DSKOJOTHYECKUX (PAKTOPOB, repOaphy CBETONIOOUBBIX, TEHETIOOWBBIX H
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOJTIOOMBBIC, TEHETIOOMBBIE W TECHEBBIHOCIUBBIC

KOMHATHBIE pAacTeHHUs, TepOapud U KOJUICKIIMH TEIJIONIOOMBBIX, 3MMOCTOUKHX,
MOpPO30YCTOMYMBBIX PpACTEHUM, dydyena TMTULl U 3Bepei, repOapuu pacTEeHUM,
OTHOCSIIIUXCS K TUrpoduTam, Kcepoduram, Me30(utaM, KOMHATHBIE PACTEHUS TaHHBIX
IpyII, KOJUIEKIIMN KUBOTHBIX, OOMTAIONIUX B Pa3HbIX Cpenax, repdapuu U KOJUIEKUIUU
pacTeHUN U JKUBOTHBIX, OO0JIAJIAIOIIUX YEpTaMH MPUCTIOCOOJIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCIOBHM KU3HU, TrepOapuM W KOJJICKIMU PACTEHHM W S>KUBOTHBIX
Pa3IMYHBIX >KMU3HEHHBIX (OPM, KOJUICKIMH >KMBOTHBIX, YYACTBYIOUIUX B Pa3IMYHBIX
OMOTUYECKHUX B3aUMOJICHCTBHSIX.

Ha6opaTopHa51 pa60Ta «BrIsiBICHUE HpHCHOCO6JIeHHﬁ OpraHu3mMoB K BJIMAHHIO
CBCTa».

JlabopaTopHas pabora «BblsBieHHE NPUCIIOCOOJEHUN OPraHM3MOB K BIIHSHHIO

TEMIIEPATYPbD».

JlabopaTopHas paboTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHHI M3 pa3HbIX MECT
oOUTaHU.

Tema 8. Ikos10rusi BUA0B U MONMYJISAIM A

DKOJIOTUYECKHE XapaKTepUCTHKU monyisuuu. llomynsuusa kak Ouojormyeckas
cuctema. Poiib HEOTHOPONHOCTH cpenbl, (U3HUECKUX OapbepoB M OCOOEHHOCTEH
OMOoJIOTMM BHUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPbl MOMYJISIIUH.
OcCHOBHBIE TTOKA3aTENN MOMYJSLMU: YHUCICHHOCTh, IJIOTHOCTh, BO3PACTHAS U MOJIOBAs
CTPYKTYpPa, POKIAEMOCTh, IIPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIMSL.

Dxonoruyeckas CTpykTypa nomyJsssnuu. OneHKa YUCIEHHOCTH HOMYJISALIMH.
JlnvHamMuka nDonmynsuuM U €€ peryjsanusa. DHOTMYECKMH NOTEHUMAN IMOIYJIALUY.
MogenvpoBanne AUHAMUKU TONyIsuud. KpuBble poCTa YKMCIEHHOCTH MOIYJISLINAMU.
KpuBbie BbDKMBaHMS. Peryndmuss 4YUCIEHHOCTH TOMYJSIUA: poJjib  (PaKTOpoB,
3aBUCAIIUX W HE 3aBUCSIINUX OT TNIOTHOCTH. DKOJIOTHUYECKHE cTpaTeruu BUioB (r- u K-
CTpaTerun).

[Tonsitue 00 3Konoruueckoil Huie Buga. Mecrooouranue. MHoromepHasi MOJIEb
skosiornyeckon Humm Jxk.M.  XatumHcona. Pa3mepbl  3KOJOrMYECKOM  HMILM.
[loTeHuMaNbHAsA U peaM30BaAHHAS HUILIN.

Bup kak cuctema nonysisiuii. Apeanbl BUI0B. BUIIBI U UX KU3HEHHBIE CTPATETHUHU.
DKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUTpAIMi KUBOTHBIX. buojiormdyeckue MHBa3UU
qy>KepOJHBIX BUIOB.
JleMoHCTpaIMu

[Toptper: k.M. XatunHCOH.
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Tabmupt u cxeMbl:  «OJKOJOTMYECKHWE  XAPAKTEPUCTUKHU  MOMYJISLUNY,
«ITpocTpaHCTBEHHAsi CTPYKTypa MOMYJALUN», «Bo3pacTHble MUpaMUIbl MOMYIISLIMN,
«CKOpOCTh 3acelIeHHs] MOBEPXHOCTH 3eMJIM Pa3IUYHBIMU OpraHu3Mammu», «Mojaenb
skosorndyeckor Humu Jx. M. XaTanHcoHay.

ObopynoBanue: repdbapun pacTeHUH, KOJJICKIIUHA KUBOTHBIX.

JlaGopartopHas padota«IIprcrnocoOaeHnst ceMsH paCTeHUN K PacCEICHUIOY.

Tema 9. Dxoy10rus CO00IECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorneno3 u ero crpykrypa. CBsizu MeExIy
opraHu3Mamu B OMOLIEHO3E.

Okocucrema kak otkpbiTas cucrema (A.[x. Tencnu). OyHKIIMOHAIBHBIE OJIOKH
OpPraHu3MOB B JKOCHUCTEME: MPOAYILIEHThI, KOHCYMEHTHI, PEIylLeHThl. Tpoduueckue
ypoBHH. Tpoduueckue 1ienu u cetu. Abuotudeckue 6;10ku s3xkocucteM. [10YBbI ¥ UITBI B
sKocucTemMax. KpyroBopoT BEIECTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeIu SKOCUCTEeMbl. buomacca u mpoayKius. DKOJIOTUYECKHUE
nUpamMubl Yucesl, 0MOMAcChl U SHEPTHUU.

Junamuxka skocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. IlepBuuHble U
BTOPUYHBIC CYKIECCUM U UX MPUYUHBL. AHTPOMOTEHHBIC BO3JEHUCTBHUS HA CYKIIECCHHU.
KnumakcHoe coobmiectBo. buopasHooOpasue M MOJHOTa KPYyroBOpPOTa BEIIECTB —
OCHOBA YCTOMYMBOCTHU COOOIIIECTB.

[IpupoanHbie SKOCUCTEMBI. JKocucmemvl 03€p U pex. IKocucmemvl Mopeu U
OKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpPOINIOTEHHBIE AKOCHCTEMBI. ATrpo3kocucTeMa. ArpoleHo3. Paznuuus Mexmy
AHTPONOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOoakocucteM. ['opoackas ¢uopa u
dayna. CunaHTponuzamusi Tropoackoil (ayHbl. buonmornueckoe u X035SHCTBEHHOE
3HAUYEHHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
sKocHucTeMax. Poib kackaonozo aghghexma u 6u008-30uhukamopos (Kirouesvix 6udos) 6
@yHryuonuposaruu sxocucmem. IlepeHOC SHEPTHM W BEIIECTB MEXIY CMEKHBIMU
DKOCUCTEMAaMH. Y CTOMYMBOCTh OPraHMW3MOB, MOMYJSIHUM M IKOCUCTEM B YCIOBHUSIX
€CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3ACUCTBUM.

Mexanusmuvl 6030eticmeus 3a2psA3HeHUll PA3HbIX MUN08 HA CYOOP2aAHUIMEHHOM,
OP2aHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKON02UUECKO20
HOPMUDOBAHUSL  AHMPONO2EHHO20  o30eticmeusi.  MeToloJI0oruss ~ MOHUTOPHUHIA
€CTECTBEHHBIX U AHTPOIIOT€HHBIX SKOCUCTEM.

JleMoHCTpaIMu

[Toptpet: A.JIx. Tencnu.
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Tabnupst u cxemsl: «CTpyKTypa OHMOIIEHO3a», « IKOCUCTEMA HIUPOKOIUCTBEHHOTO
aeca», «IKOCHUCTeMa XBOWHOTO Jieca», «DyHKIHUOHAIbHBIE TPYMHIIbI OPraHW3MOB B
skocucteme», «KpyroBopor BemniecTB B 3kocucteme», «llenu nmurtanus (mactOuiHasi,
JNETpUTHAsA)», «IDKOJOTMYEecKass MNHUpamMuia 4Yucem», «IKOJOrMYecKas mupamMujia
oumomaccel», «JKojJoruueckas mnupamuga dHeprum», «OOpazoBaHue 00JI0TaY,
«IlepBuunas cykueccusi», «BoccTaHOBIEHHE Jieca TOCHE TOXapa», «IKOCHUCTEMaA
o3epa», «ArporeHo3», «KpyroBopor BemIeCTB M TOTOK DJHEPTHU B arporecHo3e»,
«IIpumepsl ypOOIKOCUCTEMY.

Oo6opynoBanue: repbdapun pacTeHUil, KOJJIEKIMH HACEKOMBIX, dydesla MTULl U
3Bepeil, repOapuu KyJbTYpPHBIX M JUKOPACTYLIUX PACTEHUH, aKBapUyM KakK MOJEIb
HKOCUCTEMBI.

IIpakmuueckas paboma «I3ydyeHne u onucaHue ypoo3KOCHCTEMbD».

Jlabopamopnas _paboma «W3ydyeHue pazHoOOOpa3usi MEJIKUX IOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

Irckypcus « IKCKypCus B TUIIMYHBIN OHOTreo1eHo3 (B 1yOpaBy, Oepe3HsIK, ebHUK,
Ha CYXOJOJIbHBIN UM TOMMEHHBIN JIyT, 03€pO, O0JIOTO)».

IKCKYPCUA«IKCKYPCHUS B arpOIKOCUCTEMY (HA MOJI€ WK B TEILTUYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocpepa — oOmennanerapHas o0ojouka 3emiid, TJ€ CYLIECTBYeT WIIU
CyllleCTBOBaJIa >KWU3Hb. Pa3BuTue mnpeacrtaBieHudl o Omocdepe B Tpynax . 3rocca.
VYuenue B.U. Bepnaackoro o ouocdepe. Obmactu Ouochepst u e€ cocran. XKupoe
BEIECTBO Orochepsl U ero PyHKITUH.

3aKOHOMEpPHOCTH cyliecTBOBaHUsl Ouochepbl. OcobeHHOCTH OuOChepsl Kak
rI00anbHOW 3KOCUCTEMBI. J(MHamHuueckoe paBHoBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOr€OXMMUYECKHUE LMKIBI (Yraepoja, a3oTa). PUTMUYHOCTD SIBIEHUN B
ouocdepe.

3oHansHOCTh OMochepsl. [lonstne o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOWHBIE Jieca, CMEIIAHHBIE U HIMPOKOJMCTBEHHBIEC Jieca, CTEMH, CaBaHHbBI, MYCTHIHH,
TPONMUYECKHUE JIECa, BBICOKOTOpbsa. KiuMar, pacTUTENbHBIA M )KUBOTHBIA MUP OMOMOB
CYIIIH.

CtpykTypa U (YHKIHS >KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIMala U
onocdepHbIX PYHKIUI.

JleMoHcTpanuu

[Toptpetsi: B.W. Bepuaackuii, 3. 3tocc.

Tabmumer u cxembl: «l'eochepsr 3emnn», «KpyroBopoT aszoTra B HIPHUPOJESH,
«KpyroBopor yriaepoma B mpupoae», «KpyroBopor kuciopoga B HOpPHUPOAE»,
«KpyroBopoT Bojabl B mpupone», «OcHOBHBIE OUOMBI Cymny, «KnumaTudeckue mosica
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3emmm», «TyHnpa», «Taiiray, «Cmemanublii Jjec», «IIIUpOKOJUCTBEHHBIN JECH,
«Crenp», «CaBanHay, «IlycTsiHa», « Tponmueckuil ecy.

Oo6opynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU YKUBOTHBIX.

Tema 11. YennoBek u okpy:Kaomias cpeaa

DKOJIOTUUECKHE KPHU3UChl U WX MpUYUHBL. Bo3zaeicTBue uenoBeka Ha Ouocdepy.
3arps3HeHre BO3AyHIHOM cpeabl. OxpaHa BO3ayXa. 3arps3HEHUE BOJHOW CPEJIbI.
OxpaHa BOIHBIX pecypcoB. Paspymienne mnouBbl. OXpaHa ITOYBEHHBIX PECYpPCOB.
N3meHenue kaumara.

AHTpONOreHHOE BO3JECUCTBUE HA PACTUTENbHBIA W >KMBOTHBIA Mup. OxpaHa
PaCTUTEBHOTO M KUBOTHOTO MUpa. OCHOBHBIC IPUHIIUITHI OXPaHbI IPUPOLL. KpacHbie
kauru. Ocobo oxpansieMble npupojubsie Tepputropun (OOIIT). boranuyeckue canbl u
300JIOTMYECKHUE TTapKH.

OCHOBHBIC MPUHIIUATIB YCTOHIMBOTO Pa3BUTHS YEIOBEUECTBA U TTPUPOIBI.
PannonanpHOE MPUPOIONOIB30BAHUE U COXPAaHEHHE OMOJIOTMYECKOro pa3zHooOpasus
3emiu. O01IKE 3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTUYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOTI'0 KPU3KCA U €r0 BEPOSITHBIE MOCIEICTBUS.

Pa3BuTHEe METOJ0B MOHUTOPHUHTA PA3BUTUSI OIMACHBIX TEXHOTEHHBIX IMPOIIECCOB.
Cucmemubie ucciedoanus nepexooa K pecypcocoepezaroueii U KOHKYPeHmMoCnoCoOHol
onepeemuxe.  buonoeuueckoe  pasnoobpazue u  buopecypcwvi. Hayuonanvhwvie
ungopmayuorHvle cucmemvl, obecneuusaroujue OOCMyn K UHgopmayuu no COCMOSHUIO
omoenvbHuIX 8u008 U 3kocucmem. OCHOBbI IKOpeaAbUIUMAYUU IKOCUCEM U CnOCOD08
O0pvObL ¢ buonospexcoeHusMu. Pekoncmpykyus MOpCcKux u Ha3eMHbIX 9KOCUCTEM.

JleMoHcTpanuu

Tabmuubl 1 cxeMmbl: «3arps3HeHHe aTMochepsl», «3arpsi3HEHHE THAPOCHEPH»,
«3arpsizHeHue mouBbl», «llapHUKOBBIN 3PdekT», «Ocob0 oxpaHsemble TPUPOIHBIC
TEPPUTOPUMN», «MOJenH yIpaBIsieMOro Mupa.

O6opynoBanue: ¢hoTorpaduu oXpaHseMbIX pacTeHUN U )KUBOTHBIX KpacHol KHUTH
Poccuiickon ®enepanuun, KpacHol KHUTH pernoHa.

IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC  COO ycranaBnuBaeT TpeOOBaHUS K  pe3yslbTaraM  OCBOCHMS
oOydJaronmMucs TporpaMM  CpeAHEero  o0miero  oOpa3oBaHUs:  JIMYHOCTHBIC,
MeTaIpeIMETHBIC U TIPEIMETHEIE.

B cTpyKType JMYHOCTHBIX pE3yJIbTATOB OCBOCHHUS TMPOTPaMMBI IO OWOJIOTHH
BBIICJICHBI  CJICAYIONIME COCTABJISIONIME. OCO3HAHWE OOYYaIOIMMHUCS POCCUHUCKON
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TPAXJAHCKOM MIAECHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATEIBHOCTH U
CaMOOTIPEICIICHUIO, HAIMYME MOTHBAIMU K OOY4YEHUIO OMOJIOTHH, LieJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAAUIMNA Pa3BUTUS OUOJOTMYECKOTO 3HAHUS, TOTOBHOCTh 51
CIIOCOOHOCTh ~ O0y4YalolUXCsl ~ PYKOBOJICTBOBATHCSI B CBOEM  JESATENBHOCTH
IIEHHOCTHOCMBICJIOBBIMA ~ YCTAaHOBKaMH, TMPHUCYIIUMU CHCTEME OHOJIOTHYECKOTO
o0pa3oBaHMsi, HaJIMYME TPABOCO3HAHUS HSKOJOTUYECKOW KYyJIbTYphl, CIHOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrPaMMbl MO OWOJIOTHMH JOCTUTAIOTCS B
CANHCTBE Yy4YeOHOM W BOCHUTATEIBHOW JIEATCTLHOCTH B  COOTBETCTBUU c
TPaAULMOHHBIMU POCCUICKUMH COLMOKYJIbTYPHBIMHU, VUCTOPUYECKUMU u
JTyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B 00I1I€CTBE NMPAaBUJIAMU U HOPMaMHU
MOBEJICHUSI W  CIOCOOCTBYIOT TIpPOIlECCaM CaMONO3HAHMS, CaMOBOCIHUTAHUSA U
CaMOpa3BUTHUs, Pa3BUTHSI BHYTPEHHEW MO3ULIUH JINYHOCTHU, MATPUOTU3MA U YBAXKEHUSA K
3aKOHY M TNPaBOINOPAIKY, YEJIOBEKY TpyJa M CTaplIeMy MNOKOJECHHUIO, B3aUMHOIO
YBOKEHUS, OCEPEKHOTO OTHOUIEHUS K KyJIbTYPHOMY HACIEIUIO M TPAJULMUSIM
MHOT'OHAIIMOHAJIbHOrO Hapoaa Poccuiickon @enepauuu, OpUPOLE U OKPYKAOLIEH
cpene.

JInyHOCTHBIE PE3ybTaThl OCBOCHUSI ydyeOHOro mpeamera «buosiorus» I0JKHBI
OTpaXkaTh  TOTOBHOCTh W  CHOCOOHOCTb  OOy4YaloIMXCS  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOM BHYTPEHHEW IIO3MIIMEH JIMYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OPHUEHTAIUH, MO3UTHUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOLINX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PACIIUPEHHUE KU3HEHHOTO OTBITA
M ONbITAa JIEATEIBHOCTH B MPOLECCE pEAIM3AlUU OCHOBHBIX  HallpaBJIICHUU
BOCIUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B 4acTU: 1) rpaxIaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU 00YYAIOMIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCHUHCKOTO OOIIECTBA; OCO3HAHUE CBOMX KOHCTHUTYIMOHHBIX
paB U 00sA3aHHOCTEH, yBaXKEHUE 3aKOHA
Y MPABOMNOPSIKA; TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIBHOCTH MPHU CO3AaHUU
y4eOHBIX
MIPOCKTOB, PEIICHUH YUYEOHBIX M MO3HABATEIBHBIX 3aJ1a4, BHITTOJIHCHUH OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

CITOCOOHOCTH OTPEIEATh COOCTBEHHYIO MO3UIIUIO 110 OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM JXM3HU M OOBICHATH €€; YMEHHE YYMTHIBAaTh B CBOUX JEHCTBUSX
HEO0OXOIMMOCTh KOHCTPYKTHBHOT'O B3aMMOJICHCTBUS JIIOJICH C pa3HbIMU YOCKICHUSIMU,
KYJIbTYPHbIMU  LEHHOCTSIMHM M  COLMAJBbHBIM  TOJIO)KEHUEM; TOTOBHOCTH K
COTPYJTHUYECTBY B MPOIECCE COBMECTHOTO BBITTOIHEHHUS YUeOHBIX, TTO3HABATEIbHBIX U
MCCIIEIOBATENIbCKUX 3a/1a4, YBAXKUTEJIBHOIO OTHOLICHHMS K MHEHHIO ONIIOHEHTOB IIPU
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00CYXICHHH CIHOPHBIX BOIMPOCOB OMOJOTHUECKOTO COJAEPIKAaHMS; TOTOBHOCTh K

I'YMaHUTapHON U BOJIOHTEPCKOM AESITENBLHOCTH; 2) MATPHOTHYECKOT0 BOCIIMTAHUS:
c(hOpMHUPOBAHHOCTH POCCUMCKON IPasKIAHCKONU MIEHTUYHOCTH, TATPUOTHU3MA,

YBAXXEHUSI K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH Iiepen PonnHoi, ropaoctu 3a

CBOM Kpau, CBOWO PoawHy, CBOM $SA3bIK M KYJbTYpy, NPOLLIOE U HACTOSIIEE

MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu; LEHHOCTHOE OTHOUIEHHE K MPUPOJIHOMY

HACIIEAUIO U MaMSATHUKAM MPUPObIL,

noctmwkeHnsiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE; CIIOCOOHOCTD
OIICHMBATh BKJIAJI POCCUMCKUX YUEHBIX B CTAHOBIICHUE U PA3BUTHE

OWONOTHY, TTOHUMAaHWsI 3HAYCHHsI OMOJIOTHH B TO3HAHWU 3aKOHOB MPHUPOIBI, B JKU3HU

YyelloBeKa M COBPEMEHHOTo oOIecTBa; wujaehHas yOeKIEHHOCTh, TOTOBHOCTh K

CIIy>KeHMIo U 3ammuTe OTeuecTna,

OTBETCTBEHHOCTH 3a €ro Cyap0y; 3)

AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHMA:

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEJICHUS;

CITIOCOOHOCTH OLICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHNUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHWE JIMYHOIO
BKJIaJla B TOCTPOCHHUE YCTOMUYMBOrO OyAyIIEero; OTBETCTBEHHOE OTHOIIECHHE K CBOMM
pPOIUTEIISIM, CO3JJaHUI0 CEMbUA Ha OCHOBE OCO3HAHHOTO MPUHATHUS IIEHHOCTEN CEMEMHOMN
JKU3HU B COOTBETCTBMM C Tpaguuusmu HapoaoB Poccun; 4) 3cTeTHYecKOro
BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyJa, OOIISCTBEHHBIX OTHOIICHUN, IMOHUMaHHUE

AMOIMOHAJILHOTO BO3ACHCTBUS KUBOM MPUPOABI U €€ IIEHHOCTH; TOTOBHOCTh K

CaMOBBIPAXKEHUIO B Pa3HBIX BUAX UCKYCCTBA, CTPEMJICHUE TTPOSIBIISITH

KadycCTBa TBOp‘IGCKOf/'I JIMYHOCTH,

5) pu3uvecKkoro BOCHUTAHUSA, POPMHUPOBAHUSI KYJIbTYPbI 310POBbS U
IMOIUOHAIBLHOTO 0JIATOMOTYIHSI:

MOHMMAaHHWE U pean3alus 3J0pOBOro U 0Oe30macHOTro olpasa KU3HHU (370pOBOE
NUTaHWE, COONIOJCHUE TUTUCHUYECKUX TMPABUJ M HOPM, COATaHCHPOBAHHBIH PEKUM
3aHATUHN U OTABIXA, pETyJIsIpHas (pu3ndeckas akTUBHOCTh), O€PEKHOT0, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBEHHOMY (U3HUYECKOMY H TICUXHUYECKOMY
3I0POBBIO; TOHMMAHUE IICHHOCTH TMPaBWJ WHAUBUAYAJbHOTO H KOJIJICKTHBHOTO
6e30macHoOro
MOBEJCHUS B CHTYyaIlUMsAX, YTPOXKAIOIIUX 3JI0POBBI0 W YKU3HM JIIOJICH; OCO3HAHUE

MOCJICICTBUI U HETIPUSATHUS BPEIHBIX MIPUBBIUEK (YIOTPEOICHUS
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QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPya0BOr0 BOCIMTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAHHME LIEHHOCTH MAacTEPCTBA, TPYAOJt00HE; TOTOBHOCTh
K AaKTUBHOW JIEATEIbHOCTH TEXHOJOTUYECKOM U COLMAIBbHOM HaIMpaBiICHHOCTH,
CIIOCOOHOCTh HMHHIIMUPOBATH, IJIAHUPOBATH W CAMOCTOSTEIHHO BBIMOJIHATH TaKyIO
NEeSATEIbHOCTh;, WMHTEPEC K pPa3judHbIM cdepamM MpoPECCHOHAIBHON N1eATeNbHOCTH,
yMEHHUE COBEpIIaTh OCO3HAHHBIM BBHIOOpP Oynymied mnpodeccun MW peaTu30BLIBATH
COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO H
caM000pa30BaHUIO HA MPOTSHKECHUH

BCEH JKU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHHUSI: KOJIOTHUYECKH [IEJIECO00pa3HOE OTHOIICHUE K
IPUPOJAE KaK HCTOUHUKY KH3HU
Ha 3emiie, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIIEHUE YPOBHA  3KOJIOTMYECKOW  KyJbTYphl: MPUOOPETEHHE  OIbITa
IUTAHUPOBAHUS MTOCTYIIKOB M OLIEHKH HMX BO3MOJKHBIX ITOCJIEICTBHU JJI OKPYKArOLIEH
Cpenbl; OCO3HaHUE TJOOATBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM W MyTel HX
pelIeHUs; CIIOCOOHOCTh HCIIOJIb30BAaTh IMPUOOpETaeMble MpPU H3YYEHHH OUOJIOTUU
3HAHUST W yMEHUS TP PEIICHHMH TMpoOJieM, CBSI3aHHBIX C PpallUOHATBHBIM
IPUPOAOIIOIb30BaHUEM (COOIIIOICHHE MPABWII MOBEJEHUS B NPHUPOJAE, HANPABICHHBIX
Ha COXpaHEHUE PAaBHOBECHS B PKOCHCTEMax, OXpaHy BHJOB, dKOCHUCTEM, Ouochepsl);
AKTUBHOE HENMPUATHE NECUCTBUM, NPUHOCALIMX BPEA OKPYKAIOIIEH NPUPOJHOM Cpene,
YyMEHUE  NPOTHO3UPOBATh  HEOJArONPUATHBIE  HKOJOTMYECKUE  TMOCIEICTBUS
NpEeANPUHUMAEMBIX  JCUCTBUM W NOPEAOTBpAIlATh  HX; HAJW4YUE  PA3BUTOIO
JKOJIOTUYECKOTO  MBIIIJIEHUSA, OKOJIOTMYECKOM KYJBTYPhl, OIIbITA JAEATEIBHOCTU
HKOJIOTUYECKOMN HANPABICHHOCTH, YMEHMS PYKOBOJICTBOBATbCA UMH B ITI03HABATEIILHOU,
KOMMYHHUKAaTUBHOW M COLMAIBHOW MPAKTUKE, TOTOBHOCTU K YYaCTUIO B MPAKTUYECKOU
JESITETbHOCTH KOJOTUYECKON HANIPABIECHHOCTH; 8) IEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKd W OOLIECTBEHHOM NPAaKTHKH, OCHOBAaHHOI'O Ha JHAlIOre KyJbTyp,
CIOCOOCTBYIOILIETO ~ OCO3HAHHUIO CBOEr0 MeCTa B  IOJIMKYJbTYPHOM  MHpE;
COBEPILEHCTBOBAHUE SI3bIKOBOM M UNTATEIbCKON KYJIbTYphI KaK CPEACTBA
B3aMMOJICHCTBUSI MEXKTy JIFOJbMH U MO3HAHUS MUDPA;

NOHUMaHue crnenurKy OUOIOTUN KaK HAyKH, OCO3HAaHUS €€ poJii B (POPMUPOBAHUU

pallMOHANBHOTO  HAYYHOTO  MBIIUIEHHUSA, CO3JJaHUM  LEJTOCTHOTO MPEACTaBICHUS 00
OKpY>KaroIleM MUpPE KaK O €MHCTBE MPUPObI, UeJIOBEKa U OOIIECTBA, B IO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEN U PEIICHUH NMPOOJIEM COXPAHEHUS TPUPOTHOTO
paBHOBECHS; YOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH ISl COBPEMEHHOM ITUBUIIU3AIINH:
oOecreueHrs HOBOTO YPOBHS Pa3BUTHS MEAUIIMHBI, CO3JaHUE TEPCTIEKTUBHBIX
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OMOTEXHOJIOTHI, CHOCOOHBIX PeIIaTh PeCypCHbIE MPOOIEMbl Pa3BUTH YEIOBEUECTBA,
NIOWCKa MyTel BBIX0/a U3 TII00AIBHBIX KOJIOTHYECKUX POOIIeM U o0ecTieyeHUS
nepexo/ia K yCTOHNYMBOMY Pa3BUTHIO, PAIIHOHATBHOMY MCIIOJIb30BAHUIO IPUPOIHBIX
pecypcoB 1 (hOpMUPOBAHUIO HOBBIX CTAaHAAPTOB )KU3HU; 3aMHTEPECOBAHHOCTH B
HOJyYeHUN OMOJIOTUYECKUX 3HAHUN B IIEJISIX MOBBIIICHUS

o01el KyJIbTYypbl, €CTECTBEHHO-HAyYHOU TPAaMOTHOCTH, KaK COCTaBHOM 4acTu
(GYHKIIMOHATBHOU TPAaMOTHOCTHU oOyuaromuxcs,  (opmupyemMond  mpu
U3y4eHUH OMOJIOrHH; TOHUMaHKE CYITHOCTH METOJIOB ITO3HAHMS, UCTIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIONIB30BATh MOyYaeMble 3HAHUS JIJIs aHAIU3a U
OOBSICHEHUS SIBICHUI OKPYKAIOIIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHE
7enaTh 000CHOBAHHBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINXCS JAHHBIX
C LIEJIBIO MOJTyYEHUs JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CAMOCTOSATEIBHO
UCIIONIb30BaTh OMOIOTHYECKNUE 3HAHUS JJIs PEeIICHUs

HpO6JICM B PCAJIBHBIX JKU3HCHHBIX CUTYyalUAX; OCO3HAHHNC OCHHOCTHU HaquOﬁ
ACATCIBHOCTH, TOTOBHOCTb OCYIICCTBJIATDH

IIPOEKTHYI0 M HCCIIEIOBATEIbCKYI0 JEATEIbHOCTh HWHAUBUAYAJIBHO W B TIPYIIIE;
TOTOBHOCTb M CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO U caMOOOpa30BaHMIO, K
AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUM MO OMOJIOTMU B COOTBETCTBUHU C JKU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHMS ydeOHOTO mpeameTra «buomorus
BKJIFOYAIOT: 3HAUYUMble JUIsi  (OPMHPOBAHUS  MHPOBO33PCHUS  OOYYAFOIIMXCS
MEXIUCITUTUIMHAPHBIE  (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TOHATHS, OTpaXKalolue
IIEJIOCTHOCT, HAay4YHOW KapTUHBI MHpa M CHEIMU(UKY METOJO0B TO3HAHUA,
UCIIOJIb3YeMBbIX B €CTECTBEHHBIX HayKax (BEIECTBO, JHEPIHs, SIBJICHHE, IPOIIeCC,
CHUCTEeMa, Hay4HbIA (paKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
WCCJIeIOBaHNEe, HAOIIOICHNEe, U3MEPCHHE, DKCIICPUMEHT W JIPYTHe); YHUBEpCATbHBIC
yueOHble  JeicTBUSL  (ITO3HABATENIbHbIE, KOMMYHHUKATHBHBIC,  PETYyJATUBHbBIC),
obecnieunBaronie ¢GopmMupoBaHue (YHKIIMOHATBHON TPaMOTHOCTH M  COLIMAIBHOM
KOMITETCHIIMA OOYYaIOIINUXCs; CIIOCOOHOCTh OOYYaIOIIMXCS HCIOJIB30BAaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS W YHUBEpPCAJIbHBIE Y4YCOHBIC
JIEUCTBYS B IIO3HABATEIIBHON U COLMAIbHOU MIPAKTHUKE.

B pesynbTare n3ydeHus OMOJOTHM HAa YPOBHE CPEIHETO OOIIEro oOpa3oBaHUS Y
oOyuaromierocs OyayT chOpMUPOBaHBI IO3HABATEIbHBIE YHUBEPCAIbHBIC YUeOHBIE
JEUCTBUS, KOMMYHUKATHUBHBIC YHUBEpPCAJIbHBIC Y4YeOHBIC ICHCTBUSA, PETYJSITUBHBIC
yHUBEpCaIbHBIC YUeOHBIE TEUCTBUSA, COBMECTHAS JICSITCIIBHOCTb.
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Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIC 1eCTBUS
ba3oBble jornueckune gecTBUs:

CaMOCTOATENBHO (POPMYIUPOBATH U AKTYaTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh
e€¢ BCECTOPOHHE; WCMOJb30BaTh MPHU OCBOCHUM 3HAHUUA MPUEMBI JIOTHYECKOTO
MBINIICHUS (aHaIM3a, CHHTE3a, CPaBHEeHUS, Kilaccuukanmy, 00001IeH s ), paCKpbIBaTh
CMBICJI OMOJIOTHYECKUX MOHATUN (BBIACIATh UX XapaKTEpHbIE MPU3HAKH, YCTAaHABIUBATD
CBSI3U C JIPYTUMU MOHSITUAMM); ONPEIEIATh LEIU EeSITEIbHOCTH, 3aJjaBasi MapaMmeTpbl U
KPUTEPUU UX JTOCTUKEHUS,

COOTHOCHUTH PE€3YyJIbTaThl JEATEIbHOCTH C TOCTaBJICHHBIMHM LEJISAMH; HCIOJIb30BATh
OMOJIOTUYECKUE MOHATHUS JIsl O0BsICHEHUS (DAKTOB U SIBJICHUH KUBOU

OPUPOBI;, CTPOUTH JIOTHUECKUE PACCYX ICHUS (MHAYKTUBHBIC, JI€TyKTUBHBIE, IIO

aHAJIOTUM), BBIBIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B PacCMaTPUBAEMBIX

SIBJICHUAX, (POPMYJIUPOBATH BBIBOJBI M 3aKJIIOUCHUS; MPUMEHSIThH CXEMHO-MOJCIbHBIC

CpeACTBa Uil NPEACTABICHUS CYUIECTBEHHBIX CBSI3€M M OTHOIICHUN B HM3Y4YaeMbIX

OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMU Pa3HOTO POJia, BHIABICHHBIX B

pa3nMYHBIX THGHOPMAIIMOHHBIX UCTOYHHMKAX; pa3padaThiBaTh IJIAH PEIICHUS MPOOIEMBI

C Y4ETOM aHAIIN3a UMEIOLIUXCS

MaTEepUAIbHBIX U HEMATEpPUAIIbHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIHbTATOB

LEJIsIM, OLIEHUBATh PUCKHU MOCJIEACTBUM NIESITEIHLHOCTH; KOOPAUHUPOBATH U BBHITIOIHATH
paboTy B YCIOBUSAX PEAIbHOTO, BUPTYAJIBLHOTO U

KOMOMHUPOBAHHOTO B3aMMOJICUCTBUS; Pa3BUBATh KPEATHBHOE MBIIIJICHUE
IpU PCIICHWM >KU3HEHHBIX MpoOsieM. ba3oBble mucciienoBaTeIbCKHE
NeHCTBHUA.

BJIQJIETh HABBIKAMHM y4e€OHO-HCCIIEOBATENbCKOM W MPOEKTHON AEesSTENbHOCTH,
HaBbIKaMU pa3peleHus mpodsieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
IIOMCKY METOJOB PEILICHMs IPAKTUYECKUX 3a/1a4, IPUMEHEHMIO PA3JIUYHBIX METOIO0B
MTO3HAHUS; MCIOJIb30BAaTh PA3JMYHBIE BHIBI JEATEIBHOCTH II0 TOJYYEHUIO HOBOTO
3HAHUS, €r0 MHTEPIPETALMH, TPeoOPa30BaHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYaIUsX,
B TOM YHCJIE MPU CO3/IaHUU YUEOHBIX U COLIMAIBHBIX POEKTOB; (OPMHUPOBATH HAYUHBIN
THUII MBIILJIEHNUS, BJIAJIETh HAYYHON TEPMUHOJIOTHUEM,

KJIFOUEBBIMU MOHATUSMHU U METOJAMU; CTaBUTh U (DOPMYJIUPOBATh COOCTBEHHbBIE 3a4a4n

B 00pa30BaTENIbHOM 1€ATEIHHOCTH

N ) KU3HCHHBIX CUTYAlUAX,

BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UPOBAThH 3a7a4y, BbIIBUTATh
TUIIOTE3Y €€ PEIIeHUs], HAXOAUTh apIryMEHTHI Ul JOKA3aTENbCTBA CBOMX YTBEPKIACHUN,
3a7aBaTh NapaMeTpbl M KPUTEPHUM PELICHUS; AHAIU3UPOBATH IOJYYEHHBIE B XOJ€
peleHus 3a1a4u pe3yIbTaTbl, KPUTUYECKU
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OLIEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX; JaBaTh
OLICHKY HOBBIM CHUTYallUsIM, OIIEHUBATb MPUOOPETEHHBIA OMBIT; OCYIIECTBISATH
1[eJICHANPABJICHHBIN MOKUCK MEPEHOCa CPEACTB U CIIOCOOOB ACHCTBUS

B MpodecCUOHATBHYIO Cpedy; YMETh MEpPEHOCUTh 3HAaHMS B TO3HABATEIbHYIO U
MPaKTUYECKYIO 00J1acTh

KU3ZHENIEATEIIbHOCTH; YMETh WHTEIPUPOBAaTh 3HAHHUS W3 Pa3HbBIX
peIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC WJEH, IMpeiaraTh OPUTHMHAIBHBIE MOJIXOAbl W PEHICHUS,
CTaBUTh

npoOeMbl U 3a/1a4u, JOMYCKAIOIIUe allbTepHATUBHbBIE pelieHus. Padora
¢ uHpopMaLHe:

OpPUEHTHUPOBATHCS B Pa3IUYHBIX UICTOYHUKAX MH(OpMAUH (TEKCTE y4eOHOTrO
nocoOusi,  HAay4YHO-TIONMYJISIPHOW  JHUTEpaTrype, OHOJOTHYECKHX  CJIOBapsixX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHanM3UpoOBaTh
UHGOPMAIIMIO PA3NUYHBIX BUIOB M (POpPM MpencTaBiICHHs, KPUTHUYECKH OIICHUBATH €&
JIOCTOBEPHOCTh W HENPOTUBOPEUMBOCTH; (HOPMYIHPOBATH 3aMpOChl U TPUMEHATH
pa3IMyYHbIe METO/IbI IPU MIOUCKE U 0TOOpe
Ouonornueckod MHPoOpManuu, HEOOXOAMMOH il BBIINOJHEHMs YYEeOHBIX 3ajad;

MPUOOPETaTh OIBIT UCIIOJIB30BAHUS WH(OPMALITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHM, COBEpPLICHCTBOBATH KYyJIbTYpPY AKTUBHOTO MCIIONb30BAHUS Pa3IUUHbIX
MIOMCKOBBIX CHCTEM; CAMOCTOSITETIFHO BHIOUPATh ONTUMANIbHYIO (JOPMY MPEACTABICHUS
OMOJIOrMYeCcKOi
uHdopmaruu  (cxeMbl, Tpaduku, aUArpaMMmbl, TaOIUIBI, PUCYHKH € JPYroe);
UCIIOJIb30BaTh HAYUYHBIM SI3bIK B KauyecTBE CpeACTBa Mpu paboTe ¢ OMOIOrHUecKOn
uHboOpMaIMeil: MPUMEHATh XUMUYECKHe, (PU3MYEeCKHe W MaTeMaTHUYeCKHue 3HAKU U
CHUMBOJIHI, dbopmybl, ab0peBuatypy, = HOMEHKJATypy,  HCIOJb30BaTb U
peoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIATHOCTH; BIAJCTh HABBIKAMU
pacno3HaBaHus U 3alIUThl MHQOpMaAUU, HTHPOPMALIMOHHON
0e30MacHOCTH JTUYHOCTH.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIE YUeOHbIE IeiiCTBUSA

Oo0wmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JlMaJore WU JUCKYCCHUU IO CYIIECTBY OOCYyXJaeMod TeMbl (YMEHHE 3aJaBaThb
BOIIPOCHI, BBICKA3bIBATh CYXJAECHUS OTHOCUTEIBHO BBINOJIHEHUS MpeIlaracMou 3aiayd,
YUHUTBIBATh UHTEPECHI U COTJACOBAHHOCTh MO3WULMNA APYIHMX YYACTHUKOB JHAJIOrA WIH
JUCKYCCHUN);
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pacrio3HaBaTh  HeBepOalibHbIE CPEACTBA  OOIIEHHUS, IIOHUMATh 3HAYEHUE
COIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CUTYallMi, YMETb
cMATYaTh KOH(MIWUKTHI W BECTHU IIEPETOBOPHI; BIIAJETh Pa3IUYHBIMH CIOCOOAMH
0OIIIeHNs ¥ B3aMMOICHCTBYSI, IOHUMATh
HaAMEpPEHHUS IPYTUX JIOJIEH, MIPOSIBISATh YBAKUTEIHHOE OTHOIIIEHUE K COOECEHUKY U B
KOppekTHOU (opme (opmMylnupoBaTh CBOM BO3pAXKEHUS; Pa3BEPHYTO U JIOTUYHO
U3JIarath CBOIO TOUKY 3PEHUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX

CpPCaOCTB.

CoBMecTHAas1 1eITEIbHOCTD:

NOHUMAaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW ¥ WHIAMBHUAYaJIbHOU
paboThl TIpU peUICHUU OMOJOTUYECKOW MPOoOJIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTH
NPUMEHEHUST TPYNMOBBHIX (POPM B3aWUMOACHCTBUS TIPH pPEIICHHH YyYeOHOW 3amadu;
BBIOMPATh TEMATUKY U METObl COBMECTHBIX JEHCTBUI C yUETOM OOIIUX UHTEPECOB
U BO3MOXKHOCTEH KaXXJOro 4ieHa KOJUICKTHMBA, MPUHUMATh II€JIM COBMECTHOMU
NeSTEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH ACHCTBUSA MO €€ JOCTHUIKEHUIO:
COCTaBJAATh IUIAH JCUCTBHM, PACHPEAEIATh POJAM C YYETOM MHEHHMM YYaCTHUKOB,
o0cyX1aTh pe3yJIbTaTbl COBMECTHON pPabOThI; OIIEHMBATH KA4€CTBO CBOETO BKJIa/la U
KaXXJ0r0 y4aCTHUKA KOMaH/bI B OOIINIA
pe3yabpTaT Mo pa3paOOTaHHBIM KPUTEPHUSIM; MpeasiaraTh HOBBIE MPOEKTHI, OLIEHUBAThH

U] C TIO3UITMH HOBHU3HBI,

OPUTHHAIILHOCTH,  MPAaKTHYECKOW  3HAYUMOCTH;  OCYIIECTBIATH  MO3UTHBHOE

CTpaTETUYECKOE TIOBEICHHUE B PA3IMYHBIX CUTYyAIUsX,

MMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIIUAaTUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
Camoopranuzamnus:
UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JIJIS BBISIBIICHUS MPOOJIEM U UX PEIICHUS
B JKM3HEHHBIX W y4E€OHBIX CHUTYyallMsAX; BHIOMPATh HA OCHOBE OWOJIOTHYECKUX 3HAHUU
LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKU
B CBOMX JEHCTBHUSX U MOCTYNKAaX IO OTHOLICHUIO K )KUBOM MPUPOJIE, CBOEMY 30POBBIO
M 3I0POBBI0  OKPYXKAKIIUX; CAMOCTOSITEJIbHO OCYIIECTBIISITh IMO3HABATEIIbHYIO
NeSATEITLHOCTb, BBISBJIATH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4U B
o0pa3oBaTeNbHON  JCATENBPHOCTH H  JKM3HEHHBIX CHUTYallMsIX; CaMOCTOSTEIHHO
COCTaBJIATH IJIAH PEUICHUsI MPOOIEMBI C YUETOM UMEIOLITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTESHUM; 1aBaTh
OLIEHKY HOBBIM CUTYalUsIM;
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paciupsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMUYHBIX MPEANOYTEHUH; IeNaTh

OCO3HaHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a pelIcHHueE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOW IPYIULMH B Pa3HbIX
o0nacTsX 3HAHUM, MOCTOSHHO TOBBIIIATH CBOM OOpa30BaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBBI B I€SITEIILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM; BJIAJIETh HaBBIKAMHU MO3HABATEIHHOM
pediexkcun Kak OCO3HAHMS COBEPIIAEMbIX JEUCTBUI U MBICIHMTEIBHBIX MPOIECCOB, UX
pe3yJIbTaTOB U OCHOBAHMM, UCIOJIH30BATh MPUEMBI peIICKCUU JIJIsl OLEHKU CUTYallUH,
BbIOOpa BEPHOTO PEIICHMS; YMETh OIICHMBAaTh PUCKHM U CBOEBPEMEHHO MPUHUMATH
pelIeHUs] M0 WX CHUXKEHUIO; MMPUHUMATh MOTHUBBI U apryMEHTBl JPYTUX IpPHU aHAIU3e
PE3yIbTAaTOB JESTEIBHOCTH;

IIpunsiTue ceds1 M APyrux:
MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;
NPUHUMATh MOTHBBI M aPTyMEHThl JPYyrUX TMPH aHAIN3E PE3YJbTaTOB

ACATCIIbHOCTH; IIPU3HABATH CBOE IIpaBO MU IIPaBO APYI'HUX HaA OI]II/I6KI/I; pa3BHUBATH
CIIOCOOHOCTH ITOHUMATh MUP C IO3HUIKWHU APYT'Oro 4CJIOBCKaA.

HPEAMETHBIE PE3YJIBTATDBI

[TpeameTHBIC pe3yabTaThl OCBOCHUS COMEpXKaHU yaeOHOTO TIpeaMeTa «bromorns»
Ha YIIyOJIEHHOM ypOBHE OpPHMEHTHPOBaHBI Ha olecrieueHue MpopUILHOTO O0ydYeHUs
oOyyaronuxcst 6uonorud. OHM BKIIIOYAIOT: crienuduyueckue Ajis OMOJIOTUN Hay4YHbIC
3HaHHMS, YMEHHS W CIHOCOOBI JCWCTBHUH 10 OCBOCHHWIO, WHTEPIIPETAIlUU U
npeo0pa3oBaHUI0 3HAHWM, BUIBI JESITEIBHOCTH IO TMOJTYYEHUIO HOBBIX 3HAHUN W HX
NPUMEHEHHUIO B PA3JIUYHBIX yYEOHBIX, a TaKKE B PEabHBIX XKU3HCHHBIX CHUTYyaIlHsIX.
[IpeameTHBIC PE3yNbTaThl IPEACTABIICHBI TI0 TO/IaM U3YUYEHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHMS yueOHoro npeameta «buonorus» B 10 kiacce
JIOJKHBI OTpaXkaTh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (pPOpPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, B MO3HAHUM 3aKOHOB
OPUPOJIbI U PEIICHUU MPOOJIEM PalMOHATBLHOTO TPUPOAOIOIB30BaHUsA, O BKIIAJE
pOCCUICKUX M 3apyO€KHbIX YUEHBIX B pa3BUTUE OHWOJOTWHU; BJIAJCHHE CUCTEMOU
OMOJIOTMUECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIArarolie OUOJIOTHYECKUE
TEPMHHBl ¥ TOHATUS (KU3Hb, KJE€TKa, OpraHu3M, MeTaboJu3M, TOMEOCTa3,
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CaMOpEryJISLMs, CaMOBOCIIPOU3BEIEHUE, HACIEICTBEHHOCTh, MU3MEHYUBOCTb, POCT U
pa3BUTHE), OMOJIOTHYECKUE TEOPUH (KIECTOYHAS TEOPUS

T. IlIBanna, M. llInerinena, P. Bupxosa, XpoMOCOMHAass TEOpUsI HACIEICTBEHHOCTH T.
Moprana), yuenuss (H.M. BaBunoBa — o meHTpax MHOTrooOpa3usi U MPOUCXOXKIICHUS
KYJbTYPHBIX PACTEHUI), 3aKOHBI (€IUHOOOpa3us IOTOMKOB IE€PBOTO MOKOJICHHUS,
paculeruieHusl, YHUCTOThI TraMeT, He3aBUCMMOro HacieioBanus [. Mennens,
TOMOJIOTHYECKHX PSAZIOB B HaclieIcTBeHHOM n3menunBoctu H.M. BaBuioBa), NpuHIUIIBI
(KOMILJIEMEHTapHOCTH ); BIQICHUE  OCHOBHBIMU METOJaMUd HAy4YHOTO
MO3HAHHUSA, HCIOJb3YEMBIX B OHOJOTMYECKUX MCCIEIOBAHUAX >KUBBIX OOBEKTOB
(omucanue, u3MepeHue, Hab0eHIE, SKCIIEPUMEHT); YMEHUE BBIJCIATH CYIIECTBEHHBIC
NpPU3HAKU: BHUPYCOB, KJIETOK TMPOKAPUOT U  DYKAPUOT, OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHHU3MOB, B TOM YHCIJIE€ OaKkTepuii, rpuOOB, paCTEHUM, JKUBOTHBIX U
YyeJoBeKa, CTPOCHUS OPTaHOB M CHUCTEM OPraHOB pPACTEHUM, >KMBOTHBIX, YEJIOBEKa,
MPOIIECCOB KUZHEACATEIbHOCTH, TPOTEKAIOIINX B OpraHM3Max pacTeHUM, KUBOTHBIX U
YeJioBeKa, OMOJOTHYECKUX TPOIECCOB: 0OMEHa BelecTB (MeTaboJM3M), MpeBpaIieHus
SHEpruu, OpoKEHUs, aBTOTPOPHOrO U TETEPOTPO(YHOrO TUIIOB MUTAHUS, (POTOCUHTE3A U
XEeMOCHHTE3a, MHUTO3a, MEHO03a, TraMeToreHe3a, SMOpHOreHe3a, MOCTIMOPHUOHAIBHOIO
pa3BUTHUSI, PAa3MHOXKEHUS, HWHIUBUIAYAIBHOTO Pa3BUTHS oOpraHu3Ma (OHTOTEHE3a),
B3aMMOJICUCTBUS T€HOB, T'€TEPO3KCA, UCKYCCTBEHHOIO OTOOpa; YMEHUE yCTaHAaBJIUBATh
B3aMMOCBSI3M MEX]Iy OpPraHOMJIaMU KJIETKH U UX (PYHKITUSIMHU, CTPOCHUEM KJIETOK Pa3HBIX
TKaHed M UX (QYHKUUSAMHU, MEXAY OpraHaMM W CUCTEMaMH OPTraHOB y PaCTECHH,
YKUBOTHBIX M YEJIOBEKA M UX (QYHKIMSIMH, MEXIY CUCTEMaMH OPTraHOB U MX (PYHKITUSMU,
MEXIy dTarmamMu oOMeHa BEIIECTB, dTallaMH KJIETOYHOTO IMKJIA U JKU3HEHHBIX ITUKIIOB
OpPraHu3MOB, OJTalaMu HSMOPHUOHAIIBHOTO PpAa3BUTHS, TEHOTUIIOM U  (PEHOTUIIOM,
dbenotunoMm u (¢dakropamMu Ccpeabl OOWTAHMS; YMEHHE BBISBISATH OTJIHMYUTEIHHBIC
MPU3HAKUA JKUBBIX CHCTEM, B TOM YHCJIE PACTEHUM, KMBOTHBIX U YEJIOBEKAa; YMEHHUE
UCIIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJOTMYECKYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0KQ3aTeJIbCTBA POACTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKHUX TPYIIIL;
YMEHHE peIIaTh OHOJOTMYECKUE 3aJa4yH, BBISBIISITh MPUUYUHHO-CICICTBEHHBIC CBS3U
MEXIY UCCIEAYEMbIMUA OMOJIOTMUECKUMH MPOIECCAMU U SIBJICHHUSMHU, JI€JIaTh BBHIBOJBI U
MPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIHTATOB; YMEHHUE BBITIOIHATH JTA0OpAaTOPHBIE
U TIpaKTU4YecKue paboThl, COOJIIOATH MpaBUiia

npu paboTe ¢ y4yeOHBIM U JIa0OpaTOPHBIM OOOPYIOBAaHHEM; YMEHHE BBIJBUTAThH
TUTIOTE3bI, TPOBEPSATHh HMX OSKCHEPUMEHTAIBHBIMUA CPEACTBaAMH, (HOPMYIUPYS IIENb
WCCIIEIOBAHUSI, aHAM3UPOBATh MOJYYEHHBIE PE3YyJbTaThl U JENAaTh BBIBOJIBI; YMEHUE
y4acTBOBaTh B Y4eOHO-UCCIEAOBATEIbLCKOM paboTe 1o OHOJOTHMU, JKOJOTUH U
MEAMIIMHE, TPOBOAMMOM Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U MMyOJUYHO
NPEACTABIATh IOJYyYEHHBIE PE3YyJbTaThl HAa YUYEHHUYECKUX KOH(MEPEHIUSIX; YMEHHUE
OIIEHUBATh ATUYECKHUE aCIIEKThl COBPEMEHHBIX UCCIICIOBAHUM B 00JIaCTH
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Owonmornu W MeEOUIMHBI  (KJIOHUPOBAaHWE, WCKYCCTBEHHOE  OIUIOJOTBOPEHHE,
HaIpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHHEe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp OyAyiied mpodeccuoHanbHON
NEATETLHOCTH B 00JacTH OWOJIOTHMHM, MEIWUIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHH,
CEJbCKOTO XO34MCTBa, MHUIIEBOM MPOMBIIUICHHOCTH, YIAyOJsTh IO3HABATEIbHBIN
UHTEpEC, HAMpaBJICHHBIA Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodecchuu u
OpOJOJDKEHHEe  OMOJIOTHYECKOTO  00pa3oBaHUsl B OpraHU3AlMSIX  CPEIHEro
po(eCcCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHbIE pe3yabTaThl OCBOEHUs yueOHoro npeameta «buonorus» B 11 kiacce
JOJIKHBI OTPaXKaTh:
c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIH OMOJIOTUU B CUCTEME ECTECTBEHHBIX
HayK, B (OPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B
NO3HAHWU 3aKOHOB NPHUPOJABI U PEIICHHH 3KOJIOTMUECKUX IMPOOJEM YelIOBEYeCTBa, a
TaK)Ke B PEIICHUH BOIIPOCOB PAIMOHAIBHOTO MPUPOJIONOJIb30BaHUS, U B (HOPMUPOBAHUU
LEHHOCTHOTO OTHOLIEHUSI K MPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIaJ€ POCCUUCKHUX H
3apyOexHBIX YUEHBIX-ONOJIOTOB B Pa3BUTHE OMOJIOTUN; YMEHHE BIIAJICTh

CUCTEMONl  OMOJIOTUYECKHX  3HAHUU, KOTOpasi ~ BKJIIOYAET ONpEAeSICHUs U
MOHMMAaHUE CYIIHOCTH OCHOBOMOJIATAIONIMX OMOJIOTHYECKUX TEPMUHOB U MOHATUN (BUI,
sKocucTeMa, ouocdepa), obuosorunyeckre Teopuu (dBosroruonHas Teopust Y. JlapBuHa,
cuHTeTHdeckas Teopusi sBomounu), ydyeHuss (A.H. CesepuoBa — 0 mOyTsIx u
HarnpaBJieHusX sBosonnu, B.M. Bepraackoro — o 6uocdepe), 3akoHbI (T€HETHYECKOTO
paBHoBecus Jxx. Xapau u B. BaiinGepra, 3apoasimeBoro cxoacrsa K.M. bapa), npaBuna
(muanmyma FO. JIuOuxa, SKOJIOTMYECKOW MUpaMUIbl SHEPTHH), TUMOTE3bl (TUIIOTE3a
«vupa PHK» V. T'mnbepra); ymeHue BlaJieTh OCHOBHBIMH METOJaMU HAyYHOTO
MO3HAHUS, UCTIOIb3YEMbIMU
B OHOJIOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB U DKOCHUCTEM (OIHCaHUE,
u3MepeHue, HabloIeHue, AKCIIEPUMEHT),  CIOCOO0aMU BBISBICHUS U

OLICHKM  AHTPOINOT€HHBIX HM3MEHEHWH B  MPUPOJIE; YMEHUE  BBIACIATH
CYILLIECTBEHHbIC IPU3HAKHU: BUIOB, OMOr€OLE€HO30B, SKOCUCTEM U
ounocdepspl, CTAOUIM3UPYIOLIETO, TBUXKYIIETO U Pa3phIBAIOILIEr0 €CTECTBEHHOTO 0TOOpAa,
ATOTIATPUYECKOTO M CUMITATPUYECKOTO BUA000pA30BaHUS, BIUSHHS JBIDKYIIUX CHII
HBOJIIOIUU Ha TeHO(POHJ TMOMYJISUH, MPUCIOCOOJIEHHOCTH OPraHu3MOB K Cpele
oOUTaHUs, YepeAOBaHUS HANpPaBJICHUI 3BOJIIOIMH, KPYroBOpPOTa BEIIECTB M MOTOKA
JHEPIrUM B 3KOCUCTEMAX; YMEHHME YCTAHABJIMBATh B3aUMOCBSI3HM MEXIy IPOLIECCAMU
ABOJIIOLINH, IBUKYIIIUMHU
CUJIaMHU aHTPOIOreHe3a, KOMIIOHEHTAMU Pa3IMYHBIX SKOCUCTEM U MPUCTIOCOOIECHUSIMU
K HAM OpPTraHM3MOB; YMEHHE BBISIBISATH OTJIMUUTEIIbHBIC MPU3HAKU KUBBIX CHCTEM,
IIPUCIIOCOOJICHHOCTh BHJIOB K cpefe OOWTaHMs, aOWOTHYECCKUX M OHOTHYCCKHX
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KOMIIOHCHTOB 3KOCHCTEM, B3aMMOCBS3€H OpraHM3MOB B COOOIIECTBAX, aHTPOIOTEHHBIX
U3MCHCHMHA B DKOCHCTEMaX  CBOGH  MECTHOCTH; yMEHHE  KCIIOJIb30BaTh
COOTBETCTBYIOIIME apTyMEHTHI, OMOJOTHYECKYI0O TEPMHHOJIOTHIO W CHUMBOJIMKY JIJIS
JI0Ka3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CHCTEMATHUCCKHUX TPYIII, B3aUMOCBSI3H
OpPraHU3MOB W Cpelbl OOWTAHMS, CIUHCTBA YEJIOBEYCCKHX pac, HEOOXOIUMOCTH
COXpaHECHHUsS MHOTO0Opa3us BHJIOB M 3KOCHCTEM KaK YCIOBHS COCYIIIECTBOBAHUS
NPUPOABl W 4YEJOBEYESCTBA;, YMCHHE pellaTh OWOJIOTHYCCKUE 3a]aud, BBISIBIATH
NPUYMHHO-CJICICTBCHHBIC CBSI3H

MEXKJTy UCCIICTyEeMBIMU OMOJIOTHICCKUMHE TIPOIECCAaMK U SBJICHUSMH, JIeJIaTh BHIBOJIBI U
NPOTHO3bl HA OCHOBAaHMM IMOJYYCHHBIX  PE3yJbTaTOB; YMEHHE  BBINOJHATH
71abopaTopHBIC U MPAKTHYECKHUE pabOThI, COOTIONAThH TIPaBUIA

npu pabore ¢ y4eOHbIM U J1abOpaTOPHBIM OOOpPYAOBAHHWEM; YMEHHE BBIJIBUraTh
TUMOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBHBIMH CpEACTBaMH, (hopMyIupys Iienb
WCCIICIOBaHMSI, aHAIM3UPOBATh TOJYUYCHHBIC PE3YyJbTaThl M JI€NaTh BBIBOJBI; YMEHHE
y4acTBOBAaTh B YUEOHO-HMCCIEA0BATEILCKON paboTe Mo OUOIOTHH,

SKOJIOTMM W MEIWIMHE, MPOBOAUMONW Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
myOJIMYHO TPENCTaBIATh IMOJYYCHHBIE Pe3yJbTaThl Ha YYEHWYECKUX KOH(EPEHIIUAX;
YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUU O IPOUCXOKACHUN KU3HH, YEIOBEKa U
YeJIOBEYECKMX pac, O TMPUYMHAX, TMOCIEICTBUAX M CHoco0ax MpeaoTBpPAIICHHS
I00aNnbHBIX HM3MEHEHUH B OHocepe; yMEHUE OCYIIECTBISThH OCO3HAHHBIA BBIOOP
Oymymieit mpodeccruoHaaIbHON

JESTEIbHOCTH B O0JAacTH OWOJNOTHH, HDKOJIOTUH, TPUPOJOTOIH30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SiCTBA, MHINEBOM
OPOMBIIUIEHHOCTH, YTAyOJsTh I03HABAaTEIbHBIM HWHTEPEC, HaIlpaBJICHHBIH Ha
OCO3HaHHBIM BBHIOOP COOTBETCTBYIOIIEH MpodeccHr W MPOAOIKEHHE OHOIOTHIeCKOTro
00pa3oBaHMs B OPraHU3alMAX CpeIHero MpohecCHOHAIBHOTO U BBICIIETO 00pa30BaHUsI.

43



TEMATHYECKOE IINTAHUPOBAHHUE

®denepanpHas padouast mporpamma | buomorus. 10—11 knaccsr (yriayOa€HHBIN YPOBEHB)

10 KVIACC
Ne Hanmenosanue tem | KomnmuecTtBo OCHOBHBIE BUBI JIEATEILHOCTH
[IporpamMmmHoe coaepxkaHue
/1 y4eOHOro mpemMeTa YacoB 00yUarIIMXCs
1 | Tema «buoJiorusi Kak HAyKa)
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1.1

buosnorus kak
KOMILUJIEKCHAsI HayKa U
KaK 4acTh
COBPEMEHHOIO
ooOmiecTBa

CoBpemenHast Ouosiorus —
KOMIUIEKCHas Hayka. KpaTkas
UCTOPHS pa3BUTHSI OMOJIOTUU.
buonoruueckue HayKu U U3ydaeMble
uMU TpobseMbl. OyHIaMEHTATBHBIE,
NPUKIIAJHBIE U TIOUCKOBbIE HAyUHBbIE
UCCIIEIOBaHUs B OMOJIOTHH.
3HaueHue Onosoruu B GOpMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYUHOM
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE C OuoJyioruei. 3HaueHue
OMOJIOTHHU B MPAKTUYECKOU

TS TEIIbHOCTH YEJIOBEKa: MEIHUIINHE,
CEJIBbCKOM XO03SMCTBE,
IPOMBINIIICHHOCTH, OXpaHE MPUPOJIBL.

JdeMoHcTpanuu

Iloprpetsl: Apuctorens, Teodpacr,
K. JInnnen, XX.b. Jlamapk, Y. /lapBun,
VY. T'apgeu, I'. Menaens,

B.U. Bepnanckuit, N.I1. ITaBios,

PackpbiBaTh coiep:kaHrue TEPMUHOB U
MOHATUI: HAYYHOE MUPOBO33PEHHUE,
Hay4Hasi KapTUHA MUpPa, HAyYHbIN
METO/]I, TUTIOTE3a, TEOPHS, METO/IbI
UCCJIEIOBAHMUS.

XapakTepu3oBaTh OMOJOTHIO KaK
KOMILJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau APYruX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJ] OTEUECTBEHHBIX
Y4EHBIX B pa3BUTHE OMOJIOTHH.
OueHuBaTh posib OMOJIOTMYECKUX
OTKPBITUI U UCCIEAOBAaHUN B Pa3BUTHU
HayKH U NPAKTUYECKOU 1€ TETbHOCTH
JOJIEN.

[Tepeuncnars npodeccuu, CBI3aHHBIE C
COBPEMEHHOM OMOJIOTHEH.

[IpuBOIUTH MPUMEPHI TPAKTUUECKOTO
UCIIOJIb30BAHUS JOCTHXKEHUM OMOJIOTHH
B MEJUIIMHE, CEIbCKOM XO3SIICTBE,
MPOMBIIIJIEHHOCTH U OXPAaHE NPUPOIBI
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N.M. MeunukoB, H.I1. BaBuios,

H.B. TumodeeB-PecoBckuid,

Hx. Yorcon, ®@. Kpuk, /I.K. benses.
Tabaunp! B cxeMbl: «CBSI3b OMOJIOTHH C
JIpyTUMHU HayKamm», «Cucrtema
OMOOTHYECKUX HAYK»

Htoro

4acoB I10 TEME 1

Tema «7KuBble cMCTeMbI M UX U3y4YE€HUE
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2.1

JKuBbIe cUCTEMBI U X
CBOICTBA

JKuBble cucTeMbl Kak mpeaMeT
u3yuyeHus: onosoruu. CBOMCTBA )KUBBIX
CUCTEM: €IMHCTBO XUMUYECKOTO
COCTaBa, IUCKPETHOCTh U
1EJIOCTHOCTb, CJIIOKHOCTD U
YIOPSAIOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CAMOOPTaHU3AIHS,
CaMOBOCIIPOU3BEICHUE,
pa3Ipa)kuMOCTh, U3MEHYUBOCTD, POCT
U pa3BUTHE.

JleMoHCTpauumn

Tabauiel 1 cxeMmbl: «OCHOBHEIE
MIPU3HAKU KU3HW», «bruoaornyeckue
cucTeMbl», «CBOMCTBA JKUBOM
MaTEpUN»

PackpriBaTh conep:kaHue TEPMUHOB U
IIOHATHUI: )KUBasl CUCTEMA, DJIEMEHT,
IIOJICHCTEMA, CTPYKTYpa; OTKPBITOCTD,
BBICOKAs YIIOPSAIOYEHHOCTb,
YIIPABIIEMOCTh, UEPAPXUYHOCTD.
XapaxkTepusoBaTh CTPYKTYpYy U
CBOMCTBA KUBBIX CUCTEM, OTJINYUS
XUMHUYECKOTO COCTaBa OOBEKTOB
YKUBOM U HEKUBOU MPUPOJIbI, OOIIHIA
MPUHIUI KJIETOYHON OpraHu3aluuu
YKUBBIX CHCTEM.

CpaBHUBaTH OOMEHHBIE MPOIECCHl B
HEXKUBOW U )KUBOW MPUPO/IE;
PacKpbIBaTh CMBICI PEAKIIUM
MeTaboIM3Ma.

OOBICHATH MEXaHU3MBI
CaMOPETYJISLINH JKUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUECKOTO YPOBHS;
pacKpbIBaTh CyTh IPUHIIMAIIOB

MOJIOKUTEIIBHOW Y OTPULATEIIBHOMN
00paTHOM CBSI3H.

AHaIM3UPOBATh CBOMCTBA
CaMOBOCHPOU3BEACHHUS, pOCTa U
pPa3BUTHUSI OPTaHU3MOB
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2.2

YpoBHeBas
OpraHu3aIMs )KUBBIX
CUCTEM

YPpOBHU OpraHU3ALNH KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KJICTOYHBIMH,
TKAHEBbIN, OPTraHU3MEHHBIN,
NOMYJISIIIUOHHO-BUOBOM,
3KOCUCTEMHBIN
(OroreoIeHOTHYECKHI ), OMOChEPHBIH.
[Ipoueccel, npoucxoasue B :KUBBIX
cucremax. OCHOBHBIE IPU3HAKU
xuBoro. XKuznb kak popma
CyliecTBoBaHMUs Marepun. Hayku,
M3yYarollHe KUBbIE CUCTEMBI Ha
Pa3HBIX YPOBHSX OpraHU3aIUU.
N3yueHne xkuBbIX cucteM. MeToibl
Oouosiornyeckoi Hayku. HaGmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
CHUCTEMATHU3ALUs, METAaHAIIN3.
[TonsiTHE O 3aBUCUMOU U HE3aBUCUMOU
nepeMeHHo. [imannpoBanue
sKkcnepuMeHnTa. [loctaHoBka u
npoBepka runore3. Hynesas runoresa.
[TonsiTrie BEIOOPKH U €&
JI0CTOBEpHOCTH. Pazopoc B
Ouosiornyeckux JaHHbIX. O1eHKa

PackpriBath conep:kaHue TEPMUHOB U
MOHSTUI: OOMEH BEIECTB U
IIPEBpALLEHNE dHEPIUH,
CaMOBOCIIPOU3BE/ICHNUE,
CaMOpEeryJisLNs, pa3BUTHUE, )KU3Hb,
Hay4YHBIN (paKT, HAYYHBIH METO/I,
npo0iema, TuroTe3a, Teopus, PaBuIlo,
3aKOH.

[IepeuncnsaTs NpU3HAKU KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHHU
OpPTraHU3alMU )KUBBIX CUCTEM U METObI
OMOJIOTUYECKUX UCCIIETOBAHUN.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEPHBIE ISl KaXKI0TO YPOBHS
OpTraHu3alUU )KUBOTO.

Ha3zbiBaTh HayKu, U3y4aromme KuBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHSIX
OpTraHu3alH.

CpaBHMBaTh MEX1y COOOH KUBBIE
CHUCTEMBI Pa3HbIX YPOBHEHN
OpTraHu3alyd U IPOUCXOISIINE B HUX
IIPOLIECCHI.
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JIOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTatoB. [[puunHbBI HCKaKEHUA
pe3yJIbTaToB 3KcriepuMenTa. [lonstue
CTaTUCTUYECKOTO TECTA.
JdeMoHcTpanuu

Tabyauibl U CXEMBI: «Y POBHH
OpraHH3alUU )KUBOU IPUPOIBD,
«CTpoeHune KUBOTHON KIIETKUY,
«TkaHU )KUBOTHBIX», « CHCTEMBI

OpraHOB YEJIOBEYECKOTO OPraHUu3May,
«buoreouenosy», «buocdepar,
«MeTonapl n3ydeHHs KUBOU
npupos». OdopyaoBaHue:
1abopaTopHOE 000PYI0BAHKE IS
IpOBECHUS HAOIIOICHUH, U3MEPECHUH,
skcriepuMeHTOoB. IlpakTHyeckas
padora

«Hcnonp3oBaHue pa3In4IHbIX MCTOAOB
ITPHU U3YUCHHU KUBBIX CUCTEM.

[Toka3wIBaTh pojIb TUIIOTE3 U TEOPUN B
(bopMHPOBAHUU €CTECTBEHHOHAYYHOU
KapTUHBI MUpPA

Hroro

qacCoOB I10 TEMC

Tema «buosiorust KJIeTKkm»
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3.1

HcTopus OTKpeITUS U
U3YYEHHUS KIIETKH.
Kierounas reopus

Krnetka — cTpykTypHOQYHKIIMOHATBHAS
€MHULIA )KUBOTO.

Hctopus OTKpBITUS KIETKH.

Pabotsr P. I'yka, A. JleBeHryka.
Kinerounas teopus (T. [LIBanH,

M. Ulneitaen, P. Bupxos). OcHoBHBIE

PackpbiBaTh copepkaHre TEPMHUHOB U
TIOHSATUMN: KJIETKA, OPTaHEeIIbI,
AYKapHUOTHI, MPOKAPHUOTHI, BUPYCHI,
IIATOOTHS (KJIETOYHAast OMOJIOTHS),
KJIETOYHAS TCOPHSL.

XapakTepru3oBaTh OCHOBHBIC 3TAITbI

TEOPHHU.

ITOJIOXKCHUA COBpeMeHHOﬁ KJIETOYHOM

JleMoHcTpanuu

[loptpetsl: P. I'yk, A. JleBenryk, T.
[IIBanH, M. llIneinnen, P. Bupxos, K.
M. bap.

Oob6opynoBanmue: CBETOBOM
MHKPOCKOII, MHUKpOIIpEnapaThbl
PaCTUTCIIbHLBIX, KHUBOTHBIX u

OaKTepHAIbHBIX KIETOK

Pa3BUTHS [IUTOJIOTUN KaK HAYKH U €&
oopMIICHUE B KJIIETOUHYIO
OHMOJIOTHIO.

[Toka3piBaTh BKJIAJT YUEHBIX-
OMOJIOTOB B H3Y4YEHHME KJIETOYHOI'O
CTPOEHUSI OPTaHU3MOB.

[lepeuncriaTh OCHOBHBIE MOJIOKEHUS
KJIETOYHOU TEOpUH, OOBICHATD €€
poJib B pOopMUPOBaAHUU
€CTECTBEHHOHAYYHON KapTUHBI MUPA.
[IpuBOAMTH TOKA3aTENIBCTBA POJCTBA
OpPraHHU3MOB C MCMOJIb30BaHUEM

TMIOJIOKEHUN KIIETOYHOU TEOPUHU
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3.2

MeTtonabl
MOJIEKYJIIPHOM U
KJIETOYHOU OHMOJIOTHH

MeToabl MOJIEKYJIAPHOM U KIIETOYHOM
OMOJIOTHUN: MUKPOCKOIIHUS,
xpomarorpadus, 31eKTpodopes, MeToa
MEYEHBIX aTOMOB, U PepeHInanTbHOe
HEeHTpUYTUPOBAHUE,
KYyJIbTUBUPOBAHUE KIIETOK.

H3yuenue gpuxcuposarHuvlx Kiemox.
DIIEKTPOHHAs! MUKPOCKOIIUSI.
Kongokanvnas muxkpocrkonus.
Bumanvnoe (npusicusnennoe) uzyuenue
KJIeMOK.

JleMmoHCTpanun

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSTUN: MUKPOCKOITUPOBAHHUE,
MPUTOTOBJICHUE CPE3OB,
nuddepeHnaIbHOE OKpallIuBaHUE,
xpomarorpadus, 31eKTpodopes, MeToa
MEYEHBIX aTOMOB,
HEeHTPUPYTUPOBAHUE, METO] KYIbTYPHI
KJIETOK U TKaHEH, METO]I
pekomOuHanTHbIX JIHK.
XapakTepru30BaTh OCHOBHBIE METO/IbI
W3YYECHHS )KMBOM ITPUPOJBI. | OTOBUTH
BpEMEHHBIE

MHKpPOINpEnapaTsl, pacCCMaTprUBaTh UX

Tab6auns! 1 cxembl: «CBETOBOU

MHKPOCKOI», « DNEKTPOHHBIN
MHUKpOCKON», «McTopus pa3sButus
METO0B MUKPOCKOTIUI.

Oob6opynoBanmue: CBETOBOM
MHKPOCKOIT; MHKpOTIpenapaTsl
PaCTUTCIIbHEBIX, KNBOTHBIX )41

OaKTepHaIbHBIX KIETOK.
IpakTnueckas padora«l3yuenue
METOJIOB KJIETOYHOH OHMOoJIOTUn
(xpomarorpadusi, 35ekTpodopes,

B CBETOBOM MHUKPOCKOI U J€1aTh
OTMCaHUE.

OOBsICHATH U COOMIOAATH IPaBUIA
TEXHUKH MHUKPOCKOTTMPOBAHUS
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nuddepennranbHoe
nentpudyrupoanue, [1L[P)»

Htoro

4acoB I10 TEME 2

Tema «Xummnuyeckasi OpraHu3anus KJICTKID)
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4.1

XHUMHUYECKUN COCTaB
KJeTku. Bona u
MHHEPAJIbHbBIC
BEIISCTBA

XUMHUYECKHUMN COCTaB KJIETKH. Makpo-
, MUKPO- U YJIbTPAMHKPO3JIEMEHTHI.
Bopa u e€ posip Kak pacTBOpHUTEA,
peareHTa, y4acTue B
CTPYKTYpHPOBAHUU KIIETKH,
TEIUIOPETYAUNA. MUHEpaIbHBIE
BEILECTBA KJIETKH, X OMOJIOTHYecKast
poib. POk KATHOHOB M AaHHOHOB B
KJIeTKe. JleMOHcTpauuu

JluarpaMMBbl: «Pacmpenenenue
XUMHUYECKHUX DJIEMEHTOB B
HEXXHUBOM IIPUPOJIE,
«Pacnpenenenue

PackpriBath copepkanne TEPMUHOB U
MOHSTUH: JIIEMEHTBI-OMOTEHBI, TUTIOJb,
BOJIOPOJIHASI CBSI3b, TUAPOGUIBLHOCTD,
ruapooOHOCTh, Typrop,
MUHEpaJIbHBIC BEIIECTBA, OypepHbIE
CHUCTEMBI, aHHOHBI, KATHOHEI.
[lepeuncnsatb 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KIETKHU.
Paznuuate Makpo-, MUKpO- U
YIBTPAMHUKPOIJIEMEHTBI, BXO/ISIINAE B
COCTaB JKMBOTO M UX POJIb B
OpraHusMme.

XapakTepu30oBaTh CTPOCHUE U CBOMCTBA

XUMHUYECKUX JIEMEHTOB B KUBOU
TIPUPOJICY.

Ta6nuiel u cxembl: «Ilepuoanueckas
Ta0JINIa XUMHUYECKHUX DJIEMEHTOBY,
«CtpoeHue MONEKYIIbI BOJIBI»,

((BeHleCTBa B COCTAaBC OPraHu3MOB»

BOJIbI; OOBSICHATH IPUUUHBI €€ 0COOBIX
CBOMCTB U (h)yHKIIUU B KJIETKE.

[Toka3bIBaTh poJib KATHOHOB U AHUOHOB
B 00ECITICYCHUH MPOIIECCOB
KU3ZHEIEITSIILHOCTH (OCMOPETYJISITHS,
CO37aHNe MEMOPAHHOTO TTOTCHITHAIIA,
perysnus paboThl 6€JIKOB), pabOTHI
OydepHbIX cuctem.

YcTaHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
1 (YHKIIMA HEOPTAaHUYECKHUX BEIECTB
KJICTKH
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4.2

Opranuueckue
BEIIECTBA KJIETKH —
oenku

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nomumepsl. beaku.
AMMHOKHCIIOTHBIN cocTaB OEJIKOB.
CTpyKTypbl OEJIKOBOI MOJICKYJIBI.
[lepBruuHas cTpykTypa Oeika,
MeNnTHIHAs CBA3b. BTopuuHas,

TPCTUYIHAA, YCTBCPTHUIHAA CTPYKTYPBHI.

Henatypanus. CBoiicTBa OEJIKOB.
Knaccuduxanus 0enKoB.
buonornyeckue GyHkiu 0€IKOB.

Ipuonui.
JleMoHCTpanun
IToptper: JI. [ToynwmHr.

Tabauue! u cxeMbl: «CTpoeHue
MoOJIEKyJIbl O0enka», « CTpyKTypbl
OEJIKOBOW MOJIEKYJIBI».

PackpeiBaTh copepkaHe TEPMUHOB U
MOHSITUI: MOHOMEPHI, TOJTUMEPHI, OEIOK
(IpoTeuH), MeNnTHI, aMUHOKUCIIOTA,
NENTUIHAS CBA3b, MOJUNIENTHUI,
JeHaTypalus, peHaTypamus,
IO0YJISIpHBIE ¥ PUOPHILIIPHBIE OCIIKH,
MPUOHBI.

Xapakrepu3oBaTh O€IKH, UX
CTPYKTYPHYIO OpraHu3aluio U QyHKIUU
(cTpyKTypHasi, SHEpreTuIecKas,
CUTHAJIbHAs, PETYJISATOPHAS,
JBUTATENIbHAS, 3aIIUTHAS,
(dbepMeHTaTUBHAs ).

HazbIBaTh XUMHUYECKHE OCHOBBI
(bopMHUpPOBaHUS CTPYKTYP OEIKOBOM
MOJIEKYJIBI.

Oob6opynoBanme: xuMH4eCcKas 1mocyja
u obopynoBanue. Jlaboparopuas
padora

«O06HapyxeHne OCJIKOB C TIOMOIIILIO
KaY€CTBEHHBIX PEAKIUID)

[IpuBoauTh mnpuMepsl (HUOPUILISAPHBIX,
rII00YJISIPHBIX OEJIKOB.

BEBITIONTHATE Ka4eCTBEHHBIE PEAKITUH

Ha OOHapy’>KeHHE OEJNKOB B KJIETKE;

OOBSCHSITH MOJTy4YEHHbIE
pe3yiabTaThl
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4.3 | Opranuueckue VYrneBonbl. MoHOCaxapubl, PackpbiBaTh cofiep:kaHrue TEPMUHOB U
BEIIECTBA KJIETKH — Y caxapu/ibl, OJUrocaxapuibl v MOHSATHUM: YTJIEBObI, MOHOCAXAPU/IBI,
YIJICBOAbI MOJINCaxapuabl. 06]]_11/1171 IJ1aHd Aucaxapuabl, OJIMTOCaAXapuIahl,

CTpOoeHUs U (PU3UKO-XUMHUYECKUE OJIMCaxapubl, II0K03a, prbo3a,
CBOMCTBa YTJeBOJ0B. buonornueckue JIe30KCHPH003a, TaKTO03a, MaIbTO3a,
byHKIHE yrieBonos. Jemonerpamuu | CaXaP03a, KpaxMar, TIHKOTeH,
Tabauuel u cxembl: «CTpOEHUE MOJIEKYT HEJUHOI03a.
YIJIEBOJIOB KinaccudgunmpoBats  yriieBoIbI
[0 CTPOCHHUIO M TEPEUUCIIATh
X QYHKIHUU.
[IpuBOAUTH MPUMEPHI PA3TIUYHBIX
YIJIEBOJIOB (MOHOCAaXapu/IoB,
JMCaxapyuI0B, OJUTOCAXapUJIOB,
MOJIMCaxapuioB)
4.4 | Opranuueckue Jlunuaet. ['unpodunsHO-rUAPOdOOHBIE | PackpbiBaTh cojiep:kaHne TEPMUHOB

BCIICCTBA KIICTKU —
JIMITUAbBI

cBoiicTBa. Knaccudukarus Tunuios.
Tpurmunepunpl, GochOTUINIBI, BOCKH,
cTepousl. bruomornueckne GpyHKITMN
munugoB. OO1Me cBolicTBa
OMoIOrHYecKUX MeMOpaH — TeKy4ecTb,
CITOCOOHOCTH K CaMO3aMbIKaHHIO,

MOy ITPOHUIIAEMOCTb.

Y TIOHSITHI: JIMITA]IBI, TPUTIIALICPUIBI,
dbocdomunuibl, BOCKU, CTEPOUIBI,
JUTMONPOTEHUHBI, TITUKOJIUTINIBI.
KinaccudgunmpoBats TUOUAbl 110
CTPOCHHMIO; XapaKTEpU30BaTh UX
dbyHKIIUN

JdemMoHcTpanuu

Tadbnuuel © CXEMBI:
MOJIEKYJ JIMTUA0BY

«Ctpoenue
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4.5

HyxiiennoBsie
KHUCIIOTBL. CTpoeHHuE U
dbyukuu JIHK, PHK,
ATD

Hyxnennossie kucnorsl. JJHK n PHK.
CrpoeHre HyKJIEMHOBBIX KUCIIOT.
Hyxneoruael. [puauun
KOMILIEMEHTapHOCTH. [IpaBuio
Yapradda. Ctpyxrypa JHK — aBoiinas
Crupalib. MECTOHAXO0XKICHUE U
ouonornyeckue Gynkiuu JHK. Buss
PHK. ®ynkiuu PHK B knetke.
Crpoenune monekynbsl ATO.
Makposprudeckre CBsi3u B MOJIEKYJIE
AT®. buonornueckue pynkunu ATO.
BoccTraHoBIEHHBIE TIEPEHOCUHUKHU, UX
(GyHKUMH B KIETKe. /[pyeue
Hykaeozuompugocgpamot (HTD).
CexBenupoBanue JIHK. Memoosi
2EHOMUKU, MPAHCKPUNTMOMUKU,
NPOMeEOMUKU.

JlemoHCcTpanumn

IToptpersl: /Ix. Yorcon, ®. Kpuk, M.
Yunkunc, P. ®panknun, @. CauHrep,
C. Ilpy3unep.

Tabmuib! u cxeMbl: «HykinenHoBble
KHUCJIOTBD, « CTPOEHHE MOJIEKYJIBI
ATD».

PackpriBaTh conepkaHue TEPMUHOB U
MOHSATUM: 1€30KCUPUOOHYKIICHHOBAS
kucnora (JIHK), pubonyknennoBas
kucnora (PHK), nykieotun, Hykieo3u,
a30TUCTbIC OCHOBAHMSI, aJICHUH, TYaHUH,
LUTO3UH, TAMUH, ypaIui,
KOMILIEMEHTAPHBIE OCHOBAHUS,
anerosuHTpudocdar (ATD),
MaKpO3prudecKas CBs3b,
CEKBEHHUPOBAHHE, TCHOMMUKA,
TPAHCKPUNITOMUKA, IPOTEOMUKA.
XapakTepu3oBaTh, OMUCHIBATH U
CXeMaTH4eCKH M300pakaTh CTPOCHUE
nykneotuaa JIHK u nBoitHo# criupanu
JIHK, cexBenupoBanue [JHK.
OnuceiBaTh niponiecc perumkannu JJTHK
B KJIETKE U HA3bIBATh €0
OMOJIOTMYECKOE 3HAYEHUE.
XapakrepusoBatb pynkuuu JTHK.
Pasznuuars ctpykrypy u pyukiuu PHK.
OnuchIBaTh MPOIIECC TPAHCKPHUIIIIUH.
CpaBHUBATh HYKJIEHHOBBIE KUCIOTHI
(JIHK u PHK).

XapakTepu3oBaTb 0COOCHHOCTH
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Oo6opynoBanme: xXuMuyecKasi mocyna
u o0opynoBanue. JlabopaTopHas
padora

«I/ICCJIGI[OBEIHI/IG HYKJICMHOBBIX KHUCJIOT,
BBIACJICHHBIX U3 KJIICTOK PA3JIMYHBIX

ctpoeHust U pyHkiuu ATO.
dopMynHpoBaTh U OOBACHITH MPUHIIUTL
KOMIUJIEMEHTAPHOCTH U TIPABUIIO

Yapradda

OpraHU3MOBY
4.6 | MeTozibl CTPYKTYpHOU 1 CtpykTypHas OHOJIOTHS: PackpbiBath copepkaHne TEPMUHOB U
OnoJioruu OomoxumMuveckue u ouodusnueckue MTOHSITUI: MOJICIIMPOBAHHE,
HCCJIEIOBAHUSI COCTaBa U KOMITbIOTEpHBIN Au3aiiH. [lepeuncnsateh
MIPOCTPAHCTBEHHOHN CTPYKTYPHI MEePCTICKTUBHBIC HAIIPABICHUS
ouomonexyi. Moodenuposarue HAy4YHBIX HCCIICJOBAHUN B
CMpYKmypol U QYHKYULL OUOMONEKY U | CTPYKTYPHOI OMOJIOTHH, PACKPBIBAThH
ux komnnekcos. Komnvromepnuiii WX 3HAYCHUE I METUITNHBI U
OU3AUH U OP2AHUYEeCKUL CUHNE3 CEJIbCKOI0 X03siiicTBa
OUOMONEKYL U UX HENPUPOOHBIX
aHanozo8
Ntoro vacoB 1o teme 10
5 | Tema «CTpoeHue U GyHKUMHU KJICTKID
5.1 | Tumbl KIETOK. 1 Tunel KIETOK: 3yKapuoOTHIECKas U PackpriBaTh copepkaHne TEPMHUHOB H
[IpokapuoTrnueckas IPOKAPUOTHYECKAS. MOHSTUI: TPOKAPUOTUIECKAs KIIETKA,
KIIETKa CTpyKTypHO(YHKIIHOHAEHBIE KJICTOYHAsI CTCHKA, MYPEHH,

0o0pa3oBaHUs KIETKH.

CrpoeHne NpoKapuOTHYECKON KIIETKH.
Kinerounas crenka OakTepuil U apXei.
Oco0EHHOCTH CTPOEHUS

(bOoTOCUHTETUYECKHIE MEMOpaHHI,
bnarenuH.

XapaktepusoBarb (HOpMy U pazMepbl
POKAPUOTHYECKUX KJIETOK;
(GYHKIMM TEHETHYECKOro armapara
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reTepoTpodHON U aBTOTPODHOMU

MPOKAPHOT.

MPOKAPUOTUYECKUX KJIETOK. Mecto u
POJIb MPOKAPHUOT B OUOLIEHO3aX.
JleMoHcTpanuu

Tabnuitel u cxembl: «CTpoeHUE
AYKapUOTHUYECKOU KIeTKn», «CTpoeHUe
MPOKAPUOTUUECKON KIICTKI

OnuceiBaTh MPOLIECC
CIIOpo0oOpa3oBaHMsi, OTMEUATh €ro
3HAYEHUE TUISt BBI)KMBaHUS
OakTepuil Mpu yXyAlIeHUU yCIOBUN
CYILIECTBOBAHMSI.

OnuceiBaTh Pa3MHOXEHUE
npokapuoT. OueHuBaTh MECTO U POJIb
MPOKapHOT B OMOLIEHO3aX
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5.2

Ctpoenue
AYKApUOTUYECKOU
KJIETKH.
[ToBepXHOCTHBIN
armapar KJIETKH

CrpoeHue u pyHKIIMOHUPOBAaHUE
AYKAPUOTHYECKOMN KIIETKH.
[TnazmaTnueckas meMOpaHa
(mnazmanemma). CTpykTypa
I1a3MaTUYECKON MeMOpaHsbl.
TpaHcriopT BEECTB yepes
MJIa3MaTHYECKYI0 MeMOpaHy:
naccuBHbIN (MU y3us, odery€éHHas
muhdy3ust), akTUBHBIN (IEPBUYHBIN U
BTOPHUYHBIN aKTUBHBIA TPAHCIIOPT).
[TomynponuiaeMocT MEMOpaHBbI.

PaboTa Hatpuii-kaqueBoro Hacoca.
OHIOLUXTO3: MTUHOLUUTO3, (ParonuTos.
Ox3omuTo3. Kierounas creHka.
Crpykrypa u GyHKIUHU KIETOUHON
CTEHKU pacTeHul, rpuooB.
JeMoHcTpanuu

Tabauue! u cxeMbl: «CTpoeHue
DYKapUOTUYECKON KIETKW», «CTpoeHune

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATHM: TUIa3MaTHYeCcKasi MeMOpaHa
(ma3manemma), JKUJIKOCTHO-MO3andHAs
MO/ielib, MeMOpaHHbIe OEIKU
(nepudepuueckrie, UHTETPAIbHBIE),
TIIMKOKATUKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLMUTO3,
(baromTo3, MMHOIUTO3, IK30IIUTO3,
KJIETOYHAs CTEHKA, TIa3MOJIECMBI,
CUMILJIACT.

XapakTepu3oBaTh 0COOCHHOCTH
CTpOoeHUs U (QYHKIIMH SyKapUOTHUECKOM
KJICTKW; TPAHCIIOPT BEIIECTB uepes
MJIa3MaTHYECKYI0 MeMOpaHy:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeNKOB-KaHAJIOB; padoTy
HaTPUN-KaJINEBOTO HACOCA; CTPYKTYPY
U (YHKIIMH KJIETOYHOU CTEHKHU
pacTeHui u rpudoB
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KUBOTHOU KJIETKN», « CTpoeHUE
PACTUTEIBHOU KIJIETKW.

OobOopynoBaHme: CBETOBOM
MHKPOCKOIT; MUKPOIIPENapaThl
PACTUTEIIBHBIX, )KUBOTHBIX KJIETOK.
IIpakTnueckas padora «l3yuyenue
CBOMCTB KJIETOUHON MEMOpaHbD»
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5.3

[Muronnasma u €€
OpTaHOUIbI

[Hutonnasma. [{uto3ois. LluTtockemner.
JIBrxkeHue nuroriasMbl. OpraHouabl
kieTku. OHoMeMOpaHHbIC OPTaHOUIbI
KJIETKH: SHIOIJIA3MAaTHYECKAs CETh
(BIIC), anmapat "ob1Ku, TU30COMBI,
WX CTpOCHHUE M PYHKIMU. B3aMOCBS3b

OI[HOM€M6paHHBIX OpraHOHM 0B KIICTKH.

CrtpoeHue rpanyJIsIpHOTO PETHKYITyMa.

Mexanuszm nanpaeénenus 6e1xkos 8
IIIC. CuHTe3 pacTBOPUMBIX OEIIKOB.
CuHre3 K1eToYHbIX MeMOpaH. [ naakuit
(arpaHyJsipHBII) SHI0TIIIA3MAaTUYECKUI
petukynym. CexkpeTopHas QyHKIHUS
anmapara ['onbmxu. Moouguxayus
benkos 6 annapame I o1v0dicu.
Copmuposka benxoe 6 annapame
Tonv0oxcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyosin pacTUTENbHBIX
kieTok. Knerounsnii cok. Typrop.

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSATUH: TUTOIIa3Ma, [IUTO30JIb,
IUTOCKEJIET, KOMIApPTMEHTHI,
OpPTaHOU/IbI, SH]IOIIIIA3MaTHYECKAs CETh
(BIIC), annapat ['onbaxu, TU30COMBI,
BaKYyO0Jlb, pPUOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBINA TPAHCIIOPT,
MIEPOKCHCOMBI, KIIETOYHBIN COK, Typrop,
MUTOXOHJPHH, KPUCTHI, TUTACTHIBI,
XPOMOTIIIACTHI, JIEHKOIIACTHI,
XJIOPOILJIACTHI, CTPOMA, TPAHBI,
TUJIAKOU]I, JTaMeJuIa.

XapakTepu3oBaTh UTOIIA3MY
AYKaAPUOTUYECKOUN KIIETKH;
KJIaCCU(HUIIMPOBATH OPTaHOUIBI B
3aBUCUMOCTH OT OCOOCHHOCTEHN X
cTpoeHus (0THOMEMOpaHHBIE,
JIByMEMOpaHHbIC, HEMEMOpPAHHbIC);
OMHCHIBATH (PYHKITUH KaXKOTO
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[TosryaBTOHOMHBIE OpPTraHOU/IbI KJIETKH:
MUTOXOHPUH, MJIaCTU/IBIL.
Ilpoucxoorcoenue mumoxouoputi

u naacmud. Cumbuocenes

(K.C. Mepeoickosckuil, JI. Mapeynuc).
Crpoenue 1 pyHKIIMA MUTOXOHJIPUH U
rwactua. [lepBuyHbie, BTOpUYHbBIE U
CJIOXHBIC TTACTHUIBI
(OTOCUHTE3UPYIOIIUX DYKAPUOT.
XJIOpOIUIACTHI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIIUX PACTEHUM.

JleMoHCcTpanumn
[Hoptpetsl: K. C. MepexkKOBCKHUH,
JI. Maprynuc.

Tabauue! u cxeMbl: «CTpoeHue
AYKaAPUOTUYECKOUN KIIETKW», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHHE
pPacTUTENIbHOU KIETKN», «CTpoeHue
MUTOXOHIPHUI.
O0opynoBaHmMe:CBETOBOM MHUKPOCKOIT;
MUKpOIpenapaTbl pPaCTUTENIbHBIX,
KUBOTHBIX KieTok. IIpakTmueckas
padora

«/3yueHune NBUKEHUSI HUTOILIA3MBbl

opraHonaa B KJICTKC.

OOBSCHATH COOBITHS, CBSI3aHHBIC C
BHYTPHUKJICTOYHBIM THUIIICBAPCHUEM,
€ro 3HaueHue ISl OpraHu3ma.
OTMeuaTh 3HaYCHHUE [IUTOCKEIIETA;
XapaKTEPHU30BaTh €T0 DICMECHTHI
(MUKPOTPYOOUYKH, MUKPO(DUITAMEHTHI,
MIPOMEXKYTOUHBIE (DUITAMEHTBI), UX
POJIb B KU3HENESITEIILHOCTH KIETOK U
TKaHEn
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B PACTHUTEIIHHBIX
KieTkax»./laboparopnas padora

«I/ICCJ'IG,Z[OBaHI/IC IJ1a3MoOJIn3a
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" JICTIa3MOJIN3a B PACTUTCIIbHBIX
KIJIICTKax»

5.4

HememGpanubie
OpTaHOWIbI KJICTKU

HememOpaHHbIe OpraHOuIbl KJIETKH
Crpoenue v PyHKIIUU HEMEMOPaHHBIX
OpraHoUJI0B KJIeTKH. PHOOCOMBI.
IIpomescymounvie gpunamenmol.
MukpodunaMeHTsl. AKmuHogvle
Muxpoghunramermuol. MblllieqHbIC
KJIETKU. AKMUHOBblE KOMNOHEHNb]
HeMbIUUEUHbIX KIIeMOK.
Mukpotpy6ouku. KieTouHslii LeHTp.
CTpocHME U IBIKCHUE KT'YTUKOB H
pecHudeK. MUKpoTpyoOoUuKH
uuToriasMel. LlenTpuons. benku,
accoyuuposanHvle ¢
MUKpoghunrameHmamu u

muxpompyboukamu. Momopuvle 6eaxu.

JeMoHcTpanuu

Tabauiel ¥ cxembl: «CTpoeHHE
KUBOTHOM KJIETKN», «CTpoeHUE
PACTUTEIBHOU KJIETKU

PackpbiBaTh cofiep:kaHue TEPMUHOB U
HNOHSTHI: prOOCOMa, TTOJIMCOMA,
MUKPOTPYOOUKH, TYyOYJIMH, KJIETOUHBIN
HEeHTp (LIEHTpocoMa), IEHTPUOIIH,
neHTpocdepa, KryTHuKd, PECHUYKH,
0a3ajgbHOE TEJbLE.

XapaxkTepu3oBaTh HEMEMOpPAHHbBIC
OpraHOUJIbI KJIETKH, UX CTPOCHHE U
dbyHKIIUN
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5.5

Crtpoenue u QyHKIIUU
sapa

Anpo. Ob6onouka siipa, XpoMaTHH,
KapuoIuia3Ma, IpbIKu, UX
cTpoeHue u GyHKIUU. SepHbIit
OEJIKOBBIA MaTPUKC.
[IpocTpaHCTBEHHOE PACIIONIOKEHUE
XpOMOCOM B UHTEp(ha3HOM sIpe.

PackpeiBaTh copepkaHre TEPMHUHOB 1
HOHSITUI: PO, siIepHast 000JI0UKa,
STIEPHBIE OPHI, HYKJICOTIa3Ma
(kapuoria3ma), FeHOM, XpOMaTHH,
YXpOMaTHH, TETEPOXPOMATHH,
SIPBITIIKO, XPOMOCOMBI, IICHTPOMEpa,

Dyxpomamun u 2emepoxpomamun.
benku xpomaTuHa — TUCTOHBI.
Jlunamuka si0epHotl 06010UKU 8
mumose. Aoepuvlii mpancnopm.
Knerounsie BKItOUECHUS.

JdeMoHcTpanuun

Tabauiel ¥ cxembl: «Aapox»

KHUHETOXOP, KJIIETOYHBIE BKIIFOUCHUS.
XapakTepu3oBaTh KIETOYHOE PO Kak
LIEHTP yIPaBJIECHUs
KU3ZHEJIEATEIBHOCTBIO KIIETKHU;
T€HETUYECKUH aIapaTr KJIETOK
9YKapuoOT, CTpOEHUE U PyHKIUHU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI spa U UX
B3aMMOCBS3b C OpPraHOMIaMH
LATOIJIA3MBI
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5.6. | CpaBHuUTENbHASA
XapaKTepUCTUKA

KJIETOK 3yKapHOT

CpaBHHTEINIBHAS XapaKTEPUCTUKA
KJIETOK 3YKapuoOT (pPaCTUTEIIHLHOM,
KUBOTHOM, TpUOHOIA).
JdemoHcTpauumn

Tabauist u cxembl: «CTpoeHue

BYKapI/IOTI/I‘IGCKOﬁ KIICTKI,

«CTpoeHue KUBOTHOW KIIETKNY,
«CTpoeHune pacTUTENBLHON KIETKN.
OoOopynoBanme: CBETOBOU
MUKPOCKOI; MUKPOTpEeNapaThl
PACTUTEIIbHBIX, YKUBOTHBIX KJIETOK.
JlabopaTopHasi padora «/3yueHue
CTPOEHMS KJIIETOK Pa3TUUYHBIX
OpraHU3MOB»

XapakTepru30BaTh TUIIBI KJIETOK
9YKapUOT: paCTUTENbHAs, )KUBOTHAS,
rpuOHasi.

CpaBHUBaATh MEXy COO0I CTPOCHUE U
KU3HEESATEIIbHOCTD
YKapUOTHUYECKUX KJIETOK U POJIb
MPOKapHOT B OMOLIEHO3aX

NToro yacos 1mo reme

6 | Tema «O0MeH BelecTB U MpeBpalleHHe JHEPIUH B KJIETKe»
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6.1

OOMeH BeeCcTB —
MeTa00JIU3M

AcCUMMIIALINAS U TUCCUMUTISILIUS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbsl oOMeHa
BEIIECTB: aBTOTPO(HBIN U
reTepoTpoHbIN. YUyacTHe KHUCIOpoaa
B OOMEHHBIX Ipolieccax.
DHepreTuueckoe 00ecreueHne KIeTKH:
npeBpaiiienre AT® B 00MEHHBIX
npoueccax. @epMeHTATUBHBIN
XapakTep peakui KIETOYHOT O
Metabonuzma. DepMeHThI, HX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nevictBuda. Kopepmentsr. OTinnuus
(hepMEHTOB OT HEOPTaHUICCKHUX
KaTanu3aTopoB. benku-akTuBaTopel U
OCJIKM-UHTUOUTOPHI. 3aBUCUMOCTD
CKOPOCTH (DEpMEHTATHUBHBIX PEAKIIUI
OT pa3IM4YHBIX (PaKTOPOB.

JemoncTpauun

Tabymibl 1 cXeMbl: «POTOCHHTE3Y,
«DHepreTuyecKkuit oOMeH»,

«buocunTtes 6enkay, «CtpoeHue
dbepmenTay, « XeMOCHUHTE?Y.
O6opynoBanme: CBETOBOW MUKPOCKOIL;
00opyI0BaHUE JJIs IPUTOTOBICHUS
IMOCTOSAHHBIX 1 BPECMCHHBIX

PackprpiBath comepikaHWe TEPMHHOB H
MOHSTHI: OOMEH BEIECTB
(MeTaboJIU3M), aCCUMUJIISALIIS
(anaboIM3M), WU TIACTUYCCKUI
00MeH, TUCCUMUIIALINS (KaTaboIu3m),
WM SHEPreTUUECKUil 0OMeH,
aBTOTPO(BI, reTepoTPOPbl, aHAIPOOHI,
a’po0ObI, (hepMEHTHI, AKTUBHBIN
LEHTp, CyOcTpaTHas cnenu(pUIHOCTb,
Ko(epMEeHThI, OETTKU-aKTUBATOPHI U
Oenku-uHruouTopsl. Ilepeuncnsate
0COOEHHOCTH TIACTUYECKOTO U
HEPTETUYECKOTO OOMEHA B KIICTKE;
yCTaHaBJIMBATh B3aUMOCBSI3b MEXKTY
TTACTHYECKUM M DHEPTECTHICCKUM
obmenoM. Paznnuate TUIIBI 0OMEHa
BEILECTB: aBTOTPO(PHBIN U
rerepoTpodubiii. [TokazpiBaTh poiib
KHCIIOpOoJa B OOMEHHBIX MpoIieccax.
CxemaTudecku U300pakaTh CTPOCHHE

dbepMeHTa.

Otnnvath pepMeHTHI
OT HEOPTraHUYECKHX KaTalnu3aTOpPOB H

ONPENEIIATh UX POJIb

B (bYHKI_[I/IOHI/IpOBaHI/II/I ZKHNBBIX CUCTCM,
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MUKPOIIPENIAPATOB.
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JlaGoparopHasi pabora «l3yueHue
KaTAJIMNTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUIIa3bl TN
Katanasbl)». JlabopaTopuasi padora
«M3ydenne pepMEeHTaTUBHOTO
pacIuierieHus MepoKCcua BoI0poja B
PACTUTENBHBIX M )KUBOTHBIX KJIETKAX)

B MPOMBIIICHHOCTH, B MEJIUIIMHE, B
MMOBCEIHEBHOM JKU3HU YEI0OBEKA.
CTaBUTh SKCIIEPUMEHT I10
BBISIBJICHHIO KaTAJIMTUUYCCKOU
AKTUBHOCTH MEPOKCHU/Ia3bl, aMUJIA3HI,
OOBSICHSITD MOJTYUYCHHBIC PE3YyJIbTAThI
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6.2

ABTOTpO(DHBIN THI
oOMeHa BEIIECTB.
doTtocuHTE3

[lepBUYHBIN CUHTE3 OPTaHUYECKUX
BEIIIECTB B KJIeTKe. DOTOCUHTE3.
AHoxcueenHbll U OKCUSEHHBIU
domocunmes y baxmepuii.
Ceemocobuparowue nuemeHmsl u
nueMeHmvl PeaKyuoHHO20 YeHmpd.
Ponp xsoporuracToB B mmporecce
dborocunTe3a. CBeToBas 1
TeMHOBas (a3bl. Pomoodvixarue,
Cs-, C4- u CAM-munwi
gdomocunmesa.

[IpoayKTUBHOCTH (POTOCHHTE?RA.
Brusane paznmuaHbix GakTOpoB Ha
CKOPOCTh (DOTOCHHTE3a. 3HAUCHHE
dboTocuHTE3A.

JeMoHcTpanuu

Hoptperst: [Jx. [Ipuctam,

K. A. Tumupszes.

Tabmuiel 1 cxeMbl: «DOTOCHHTES)

PackpeiBath copepkanne TEPMHUHOB H
MOHATUM: HOTOCUHTE3, (Pa3bl
dboTocuHTe3a (CBETOBAasI, TEMHOBAs ),
dboTonus, pochopmmpoBanue, UK
KanbBuna, HAJ[®+ (nepenocunk
BOJIOPO/IA).

XapakTepu3oBaTh MJIACTUYECKHI 0OMEH
Kak dtalr o01mero ooOMeHa BEIIeCTB;
coObITUSI (OTOCHHTE3A (PEaKIuU
CBETOBOI M TEeMHOBOH (ha3); poJib
XJIOPOIIACTOB B MpoOILIECCe
dboTocuHTE3A.

BbISIBISTE MPUYUHHO-CIIEJICTBEHHBIC
CBSI3U MEXK]Ty TIOTJIOIIEHUEM COJTHEUHOM
SHEPIUM XJIOPOPUIIOM U CUHTE30M
Mosekyn ATO.

CpaBHUBATH WCXOIHBIC
KOHEUHbIE MTPOAYKTHI U YCIOBUS

BCIIIECTBA,
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MPOTEKAHUS PEAKIIUN CBETOBOM U
TeMHOBOH (ha3 poTocuHTe3A.
VYcraHaBIMBaTh B3aMMOCBA3b MEKY
(OTOCUHTE30M U JIBIXaHUEM; CBETOBOM
¥ TEMHOBOH peakuusaMu (pOTOCHHTE3A.
OueHuBath 3HaUeHHE (POTOCUHTE3A
JUI JKA3HHU Ha 3emiie

6.3

ABTOTpO(HBIN THIT
oOMeHa BEIIECTB.
XEMOCHHTE3

Xemocuntes. Paznoobpasue
OpPTraHU3MOB-XEMOCHHTETHKOB:
HUTpUPULUPYIOIINE OaKTEpUH,
xKene300aKTepun, cepoOaKTepUu,
BOJOPOJIHbIE OaKTEepUH. 3HAUEHUE
XEMOCHHTE3A.

JeMmoHcTpanuu

[Toptpersl: C. H. Bunorpanckui, I
A. 3aBap3uH.

Tabmibl B cXeMbl: «POTOCHHTESY,

«XEMOCHUHTES)

JlaGopaTopHnasi padora
«CpaBHeHue npoleccoB (POTOCUHTE3a U
XEMOCHHTE32»

PackpeiBaTh coaep:kaHue TEPMHUHOB U
MTOHSITUNA: XEMOCUHTE3.

OOBSICHUTH CYIIHOCTh XEMOCHUHTE3A,
pacKphIBaTh €ro 3HaUeHue B Ouocdepe.
[IpuBOAUTH PUMEPHI
XEMOCHUHTE3UPYIOIIUX OaKTepuit
(auTpuduIMpyrOIIKe OaKTepuH,
&Kesnez00akTepun, cepoOaKTepuu,
BOJIOPOJIHBIE OAKTEPHH) U
XapaKTepU30BaTh UX
KU3HEACSITEILHOCTb.

CocTaBnsiTh ypaBHEHUS pPEeaKIUi
XEMOCHHTE3a.

CpaBHUBATH XEMOCUHTE3 €
(hoTOCHHTE30M
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6.4 | DHepreTuyeckuii AHa3poOHbIe OpraHu3Mbl. Buisl PackpeiBaTh conep:kaHue TEPMUHOB U
00OMeH — Oposkenus. [IpoayKTbl OpOXKEHUS ¥ UX | TIOHSATHUI: 3TAIlbl SHEPTETUIECKOTO
TV CCUMUWIISIIIUS HCIIOJIb30BaHUE YETOBEKOM. oOMeHa — OJITOTOBUTEIIHHBIM,

AHa3poOHbIE MUKPOOPraHU3MBbI Kak
00BEKTHl OMOTEXHOJIOTUH U

OCCKHUCIOPOIHBIN (aHA3POOHBIN),
KHCJIOPOJHBIN (a3pOOHBII); IITMKOJIN3,
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BO30yIUTENN 0ose3Heil.
AspobHbIe OpTaHU3MBI.
Orarbl YHEPTETUYECKOTO
oOMeHa.

IToaroroBurenbHbIN dTal. | mTKOIN3 —
OECKUCTIOPOAHOE pacuierieHue
TJIFOKO3BI.

buonorudeckoe okucieHue, Ui
KJIETOYHOE AbixaHue. Poib
MHTOXOHAPHN B IIPOLIECCAX
OMOJIOTUYECKOTO OKUCIICHUSI.
[{ukIM4YecKne peakuu.
OxucnurensHoe PocHopuIupoOBaHHE.
DHepeuss MemopanHo2o epaouenma
npomonos. Cunmes AT®: paboma
npomonHou ATD-cunmasuoi.
[IpeumytiecTBa a3poOHOTO My TH
oOMeHa BeIECTB Mepel aHAPOOHBIM.
OPhHeKTUBHOCTH YHEPTETUUECKOTO

oOMeHa.

JdeMoHcTpanuu

[Hoptpetsl: B. A. DHrensrapar,
IT. Mutyemnn.

Tabuuibl U cXeMbl: « IHEPTETHUUECKHMA

00MEH.

OpokeHue, OMOJIOTUYECKOE OKUCIICHUE
(mpixanue), ki Kpeobca,
OKHCIIUTENbHOE ochoprimpoBaHue,
MPOTOHHBIN TPAUEHT, TPOTOHHAS
AT®-cunTaza.

[Tepeuncnarh ocoOCHHOCTH
HEPreTHUECKOT0 OOMEHa B KJIETKE.
OnuceIBaTh ATAMbl SHEPTETUUECKOTO
oOMeHa (MMOArOTOBUTEIbHBIMI,
OECKHUCIOPOIHBIN, KUCITOPOIAHBIN) U
CpPaBHUBATH UX MEXIY COOOM.
XapakTepu3oBaTh peaKIuy TIUKOIN3a,
OpOKeHHUSsI, KJIECTOYHOTO JIbIXaHHUS.

Y cTanaBnuBaTh B3aUMOCBS3b MEKITY
TJIUKOJIA30M, KJICTOYHBIM JIBIXaHUEM H
cuHTe30M Mosiekyn ATO.

CocraBnsaTh YPaBHEHUS
OCHOBHBIX ATATNoOB
DHEPIeTUICCKOr0 OOMEHa B
KJIIETKE.

PaccunThIBaTh SHEPreTUYECKYIO
() PEKTUBHOCTD ITUKOIU3A U
OMOJIOrNYECKOr0 OKUCIICHUS.
Ha3zbpiBaTh HCXOIHBIC
BEIIECTBA,KOHEUHbIE TPOAYKTHI U
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JlaGopaTopHnasi padora
«CpaBHEHHUE TIPOIIECCOB OPOKEHUS U
TIBIXAHUS

YCJIOBUS MPOTEKAHUS PEAKIIUil
HHEPreTUUECKOro oOMeHa.
CpaBHUBaTh YHEPreTUYECKYIO
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3 PEKTUBHOCTH OECKUCIOPOAHOTO U
KHCIIOPOTHOTO 3TAIOB KOHCUHBIC
MPOAYKTHI M YCIIOBUS MTPOTEKAHUS
peaxIuii 3HePreTHYecKoro 0oOMeHa
PHEPreTHUECKOro ooMeHa

Htoro

YaCoB [0 TEME 9

Tema «HacaeacrBenHass ungopManus U peaju3anus eé B KJIeTKe»
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7.1

PeaKHI/II/I MaTpHUYIHOI'O
CHHTC3a

Peakunn MmaTpu4HOTO CUHTE3A.
[IpyHIMT KOMIIJIEMEHTAPHOCTH B
peaKuusAaX MaTpUYHOTO CHHTE3A.
Peannsanus HacnencTBEHHOU
uHpopManuu. ['eHeTrnueckuii Ko, ero
cBomcTBa. Tpanckpunuus —
marpruuHbii cuaTe3 PHK. [IpuHunmns:
TPAHCKPUIILMHU: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIEIBHOCTD,
acUMMeTpU4HOCTh. Co3pesaHue
mampuunvix PHK 6
IYKAPUOMUYECKOU KIIemKe.
Hexooupyrowue PHK.

JeMoHcTpanuu

[Toptper: H. K. Kosb11oB.
Tabnauusl U cxembl: «bruocuHTes
Oenkay, «l eHeTHYeCKHUil KOI»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATUN: T'€H, TCHETUYCCKUI KO/,
KOJIOH (TPHILIET), CTOIN-KOJIOHBI,
MaTpulla, MAaTPUYHBIA CUHTE3,
tpanckpunuusa, PHK-nommmepasa,
MIPOMOTOP, CIJIACHUHT, UHTPOH, SK30H.
XapakTepu3oBaTh peaklIMi MaTPUIHOTO
CUHTE3a, CBOMCTBA T€HETUYECKOTO
KoJia. ONMKUCHIBATh ATAIbl TPAHCKPHUIILIUU
Y TPAHCJISLUN; YCTAHABINBATD
B3aMMOCBSI3b MATPUYHBIX PEAKIINI B
KJIETKE; CXEMaTHUUECKU N300paath
MAaTpPUYHBIE PEAKIIMU TPAHCKPHUIILIUY U
TPAHCIALINH.

PemaTte Ononornyeckue 3a1auu Ha
ONpeIeSICHHE MOCIIEI0BATEIIbBHOCTH
nykieotnoB JIHK u MPHK, nmpumensis
3HAHUA O PEaKIMSIX MAaTPUIHOTO
CUHTE3a, TCHETUYECKOM KOJI€, PUHIIUIIE
KOMIUIEMEHTAPHOCTH
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1.2

Cunres O0enka

TpaHcanusa u e€ sranbl. Y4acTtue
tpancnopTHeiXx PHK B 6uocunTese

Oenka. YciioBus OuocuHTesa Oenka.

Konnposanne amuHOKHCIOT. Pomb
pubocoM B GMocuHTE3E OernKa.

JlemoHCcTpanumn

Tabaunsl 1 cxembl: «buocuaTes
Oenkay, «I eHeTHIeCKHni KO

PackpbiBaTh cojiepkaHu€ TEPMUHOB
U TOHSTHUI: TPAHCISALNS, aHTUKOJIOH,
TPHK, amunoamun-tPHK-cunterasa
(komasza), noupudocoMa
(mosmmcoma). XapakTepu3oBaTh
CBOMCTBA I'€HETUYECKOTO KOJIa.
OnuceIBaTh ATAIbl TPAHCIISIIIUN U
CXeMaTU4YeCKH U300pakaTh MaTPUUHBIE
peaKIuy TPaHCISALUHU.

PemaTte Onojoruyeckue 3agadu Ha
onpezaenenne anTukogoHoB TPHK,
MOCJIeI0BATEILHOCTH aMUHOKUCIIOT

B MOJIEKYJIe OesKa, MPUMEHSISl 3HaHUS
0 peakIUsIX MaTPUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, MPUHITUIIC
KOMIIEMEHTAPHOCTHU
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7.3

MexaHu3Mbl
AKCIIPECCUU TE€HOB

CospemenHvle npedcmasieHus o
cmpoenuu 2enog. Opranusanus
TeHOMa Y TIPOKAPUOT U

ayKapuoT. Perymsms
aKTUBHOCTU T€HOB Y IIPOKAPHUOT.
['umoresa onepona (P. XKakoo,
K. Mano).

MonexynapHuvle mexaHuzmul
aKcnpeccuu eenos y aykapuom. Ponw
XpoMamuHa 6 pezynayuu pabomol
2en06. Perymsmus 0OMEHHBIX
MPOIIECCOB B KJIETKE.

KieTounslit romeocTas.

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
IIOHSATHM: OIIEPATOP, OTIEPOH,
CTPYKTYpHBIE T€HBI, TPOMOTOP,
penpeccop.

OnuceBaTh CTPYKTYpy T'€HOMA
MPOKAPUOT; XapaKTepru30BaTh padoTy
WHYIUOETBLHOTO U PEnpeccuenbHOro

OIIEpOHA.
Boiienars CTPYKTYPHYIO 151
peryJIATOpHbIE 4acTU reHa

sykapuoT. CpaBHHMBATh MPOLECCHI
DKCIPECCUU

JeMoHcTpanuu

Tabumibel 1 cxeMbl: «bHOoCHHTE3 OeIKay,
«I'ereTUECKUI KOI»

T€HOB y NPOKApUOT U SYKapHUOT.
XapakTepu30BaTh rMIOTE3Y OMEpPOHa
(d. Kako0, XK. Mano).

OnuceiBaTh MEXaHM3M TOJACPKAHUS
KJIETOYHOTO TOMEOCTa3a
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7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarmonnas
ounomnorus

Bupycel — HekieTouHbIe (POPMBI )KU3HU
u o0nuratHele napa3uthbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoBUPYCOB, OakTepruodaros.
Kuznennwiii yuxn J{HK-cooepocawjux
supycoe, PHK-cooepacawux supycos,
baxmepuogacos. Oopamuas
MPAHCKPUnyus, pesepmasa, uHmezpasa.
BupycHsbie 3a001eBaHus YeI0BEKa,
*KUBOTHBIX, pactennil. CIIN/, COVID-
19, conmanbHbIe 1 MEIUIIMHCKHIE
npoOsieMbl. buourngopmamuxa:
uHmezpayus u anaius OOAbULUX
maccusos («bigdata») cmpykmyphuoix
OUONOCUYECKUX OAHHBIX.
Hanomexnonoeuu 6 6uonocuu u
meouyune. Ilpoepammupyemvie
@dyukyuu 6enxos. Cnocobvt 0ocmasku
JIeKapcma.

JleMmoHcTpanuu

IToprper: /. 1. UBaHOBCKUIA.

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSTUI: BUPYC, BUPHUOH, CEP/IIIEBUHA,
Karcu, oopaTHas TPAaHCKPHUIIIHS,
PETPOBUPYCHI, OakTeprodar, BUPYC
nuMmyHoieuinta yenoreka (BUY),
MPUPOTHO-0YAroBbie HHPEKIINHU.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OakTEpHO(aru Kaxk
BHYTPUKJICTOUHBIX MMApa3uTOB
MPOKAPUOT U DYKAPHOT.

N3narath runoTe3sbl 3BOJIIOIMOHHOTO
MIPOUCXOKICHUS BUPYCOB.
OnuceIBaTh MEXaHU3M B3aWMOJICHCTBUS
BHUpYCa U KJIETKU, HHPEKIIMOHHBIN
BUPYCHBIN ITpOLECC.
XapakTepu30BaTh MEXaHU3MbI
BEPTUKAIBHOM U TOPU30HTAIIBHOU
nepeaaur BUPYCOB; 3a00JI€BaAHUS
’KUBOTHBIX U PACTEHUH, BHI3bIBAEMbIC
BUpPYCaMH.

Ha3piBaTh BUpyCHBIE 3a00JIeBaHMUS,
BCTPEUAIOIINECS Y YEJIOBEKA: TPUIIII,
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Tabdauuel 1 CXeMBbI: « €eHETUYECKUI

Kom», «Bupyce», «bakrepuodarm.
IIpakTnueckas padora
«Co31aHue MOJIETIN BUPYCA»

KJICIIICBOM 2HIIE(DANIUT, TEeNATHUT,
COVID-19, CITU/I.

Co0mroiath npaBusia NOBEACHUS B
OKPYXaroUIeH MPUPOJHOU CPENIEe, MEP
NpOQHUIAKTUKY pacpOCTpaHEHUs
BUPYCHBIX 3a00JIeBaHM (B TOM YHCIIE

BUY-undexiun)

Hroro

4acoB 110 TEME 9

8

Tema «ZKN3HEeHHBIN UK KJICTKN»

8.1

JKu3HEHHBIN UK 1
KJIETKA

Ki1eTouHbIi UKL, €10 NEPUOJIBI U
perynsinusa. Uarepdasa u MUTO3.
OcoOeHHOCTH TTPOIIECCOB,
MpOTEKAIUX B HHTEp(ase.
IToaroroBka KJIETKH K JIEJIEHUIO.
IIpecunreTnueckui
(MOCTMHUTOTUYECKUI ), CHHTETHUECKUI
Y MIOCTCUHTETUYECKU I
(MpeMHUTOTUYECKUI) TIEPHOIBI
uHTepdasbl.

JleMmoHcTpanuu

Ta0munel U cxeMbl: «KU3HEHHBIN UK
KJIEeTKW», « MUTO3»

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHATHUM: KJIETOYHBIN LUK, HHTEp(da3a.
IlepeuncnsaTh NEPUOABI JKUZHEHHOTO
LMKJIA KJIETKU U XapaKTEPU30BaTh
MPOTEKAIONINE B HUX TTPOLECCHI
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8.2

MarpuuHbIi CUHTE3
JIHK. Xpomocombl

Marpuunsiii cuare3 [JHK —
permkanys. [I[puHIUIIBL permKanum
JAHK: koMmruieMeHTapHOCT®,
IIOJIyKOHCEPBAaTUBHBIN CUHTE3,
AHTHUIIAPAIIIENBHOCTE. Mexanu3m

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUH: peIUIMKaIus (peayrivKalms),
KOMIIJIEMEHTAPHOCTb,
anTunapamienbHocts, JJHK-
roJmmMepasa, TeJIoMepa,

permukanuu JJTHK. Xpomocomsl.
Crpoenue xpomocom. Temomepsl u
TergoMmepasza. XpoOMOCOMHBINH HAaOOp
KJIETKH — KapuoTuMl. J{UIIonaHbIN 1
raruIouIHBIN HAOOPBI XPOMOCOM.
['oMoOJIOTMYHBIE XPOMOCOMBI.
ITomoBbIE XPOMOCOMBI.
JlemoHCcTpauumn

Tabnuupl 1 cxeMbl: « KNU3HEHHBIN 1INKII

KIIETK», « CTPOEHUE XPOMOCOMY,
«Pemmukanus JIHK».
OobopynoBanmue: CBETOBOM
MHUKPOCKOIT; MUKPOIIPENapaThI:
«MHTO3 B KJIETKaX KOpEelIKa JyKay.
JlaGopaTopHnasi padora

«HM3ydyeHne XpoMOCOM Ha FOTOBBIX
MUKpOIpenaparax»

perTMKaIMoOHHasl BUIKa, XpOMOCOMa,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XpPOMATH/IbI, IEGHTPOMEPA,
KapUOTHII, TAIUIOUTHBIN U JUTIIIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHUE XPOMOCOM,
KapHOTUIIOB OPraHU3MOB.
[lepeuncnsaTh MPUHLIMIBI PEILTUKALIUN
JIHK u naBaTh um copepKaTebHyO
XapaKTePUCTUKY .

OnuchiBaTh MEXaHU3M PEIUTUKAIIUU
JTHK.

CxeMatnyecku U300paxarhb
cTpoeHue MeTaha3HONH XPOMOCOMBI.
Paznuuars XpoMocomMBl Ha
MUKpOIpenaparax u
MUKpodoTorpapusax
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8.3

JleneHue KJIETKU —
MHTO3

Henenne knetku — wmuro3. Cragun
MHUTO3a M TMPOUCXOJAIINE B HHUX
MIPOILIECCHI. Tumsl
Kapnokunes 51

MHUTO3A.
[IATOKUHES.
buonornueckoe 3HaueHUE MUTO3A.

JleMoHCcTpaMu

Tabauie! U cxeMbl: « KU3HEHHBIN LIUKIT
KJICTKN», « CTPOEHHUE XPOMOCOMY,
«Pemmukanus JTHK», «Muto3y.

PackpeiBaTh copepkaHre TEPMUHOB U
MOHATHUM: MUTO3, TTpodasa, meTadasa,
aHadasa, Tenodasza, KapUOKUHE3,
IIUTOKWHE3, BEPETCHO JICIICHNUS,
MeTtadasHas miIacTuHKa, 60po3a
JICJICHUS.

ITepeuncnsathb
OCJIeJOBAaTEILHOCTD cTaauu
MHTO3a u OIMCHIBATh

IMPOUCXOAAIIMC Ha HUX ITPOLICCCHI.

Oob6opynoBanme: CBETOBOM
MHUKPOCKOIT; MUKpPOITpETapaTh:
«MHUTO3 B KJIETKaX KOpPEIIKa JTyKay.
JlabopaTopHas padora
«HaOmroienne MuTo3a B KJIeTKax
KOHYHMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

CpaBHUBaTh 0COOCHHOCTH
NPOTEKAaHUs MHUTO3a B PACTUTEIIBHBIX
1 )KUBOTHBIX KJICTKAX.

OOBACHATH OMOJIOTHYECKHUIT CMBIC]T

MHTO3a.

Paznuugarts cTaJauu
MHTO3a Ha
MUKpoTpenapaTax nu
MUKpodoTorpapusx
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8.4 | Perynsmus 1 Perynsuus MUTOTHYECKOTO LIUKJIIA PackpeiBaTh copepxkaHHe TEPMHHOB
KASHCHHOI'O UKJIA kieTku. [Iporpammupyemas KjaeTodHast | ¥ MOHSTHIL: anonTos, npoiudepams,
KJIETOK ru0enb — arnomTo3. g depeHurnpoBKa.

KiterouHoe s1p0, XpOMOCOMBI, XapakTepu3oBaTh PEryJsuuIo
($yHKIMOHAJIbHAs! TEHOMMUKA. MUTOTHYECKOTO LHKJIA KIETKH.
Mexanusmor nponughepayuu, OOBACHATH OMOJIOTUYECCKUI CMBICIT
Quppepenyuposru, cmapenus u 2ubeu | sarporpaMMUpOBAHHOMN
Kknemox. «Lugposas kremray — KJIETOYHOM THOENN — aIonTo3a.
buoungopmamuyeckue modenu VY cTaHaBIMBaTh B3aUMOCBSA3b MEXIY
YHKYUOHUDOGAHUSA KIENKU. TOMEOCTA30M KIIETOK U MX THOETIBIO
JleMoHCTpanun
Tabaunmb! U cxeMbl: « KU3HEHHBIN LUK
KIIETKN», « CTPOEHUE XPOMOCOMY,
«Permkanusa JIHK», «Muto3»

HToro yacos o reme 6

9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»

9.1 | Opranusm Kak eMHOE 1 buonornyeckoe  pazHooOpaszue PackpeiBaTh conepxkaHue TEPMHUHOB U

1enoe opranu3moB.  OJHOKJIETOYHbIE, MOHSTUH: OpraHu3M, opras,
KOJIOHHAJIBHBIE, OpraHeJuIbl, CHCTEMa OpPraHoB, anmnapar,
MHOTOKJIETOYHbIE

83



®denepanpHas padouast mporpamma | buomorus. 10—11 knaccsr (yriayOa€HHBIN YPOBEHB)

OpIaHU3MBl.
Oco0eHHOCTH CTPOCHHUS U
YKU3HEIEATEIbHOCTH OJTHOKJIETOYHBIX
oprann3MoB. bakrepun, apxen,
OJIHOKJIETOYHBIE TPUOBIL,
OJIHOKJIETOYHBIE BOJOPOCIIH, IPYTHe
npoTUcThl. KosloHManbHble OPraHu3MBl.
B3auMocBs3p yacTeii MHONOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. OpraHusMm Kak €IMHOE LIEJIOE.

I'omeocras.
JleMmoHCcTpanun

Tabnuibl 1 cxembl: «OTHOKIETOYHBIC
BOJIOPOCIN», « MHOTOKJIETOYHBIE
BOJIOpOCHNY, «bakTepuny,
«IIpocreiimme», «Opransl
IBETKOBBIX pacTeHui», «CHucTeMbl
OpPraHOB MMO3BOHOYHBIX KUBOTHBIX),

«BHyTpeHHEe CTpOeHHE HACEKOMBIX).
O6opynoBanme: CBETOBOM
MUKPOCKOIT; MUKPOITpenapaThl
OJTHOKJIETOYHBIX OPTaHU3MOB; )KHBBIC
AK3EMIUISIPHl KOMHATHBIX PACTCHUI;
repOapuu pacTeHHU pa3HbIX

OTJIEJIOB; BJIAKHBIE TTPETapaThl
YKUBOTHBIX

(byHKIIMOHATBHAS CHCTEMa, TOMEOCTa3.
ITepeuncnsateb
CTPYKTYPHO(YHKIIMOHATIBHBIE YACTH
OJTHOKJIETOYHBIX, KOJIOHUAIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPIraHHU3MOB.

XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHHMSI U KUHEACSITEIbHOCTU
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHHBaTh MEX1y cOO0M
OJIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE 1 MHOTOTKaHEBbIC
OpraHU3Mbl
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9.2

TkaHu pacTeHui

Tkanu pacreHuil. TUIBI paCTUTEITBHBIX
TKaHeW: oOpa3oBaTesibHas, TOKPOBHAS,
MPOBOJISAIIAs], OCHOBHAS,
Mexannueckas. OcoOeHHOCTH
CTpoeHus, QYHKIMA U PACTIOIOKCHUS
TKaHEW B OpraHax pacTeHUM.

JleMoHcTpanuu
TabJIUIIbI U CXEMBI:

«Txanu pacrennit», «Oprassl
LIBETKOBBIX pacTeHUID», «KopHEBbIE
cucteMmbl», «CTpoeHue cTeds,
«CTpoeHue TMCTOBOM MIIACTUHKI.
O0opynoBaHme: )KUBbIE FIK3EMIUISIPHI
KOMHATHBIX PACTEHHI; CBETOBOU
MHKPOCKOIT; MUKPOTIPENapaThl TKAaHEH.
JlabopaTopHas padora

«M3yueHne TKkaHen pacTEHHI

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSITUH: TKaHb, SMTUJEPMUC, MPOOKA,
KOpKa, J1y0, IpeBecuHa, JPEBECUHHBIC
BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
KaMEHUCTBIE KJIETKH.
XapakTepu3oBaTh TUIIBI PACTUTEIBHBIX
TKaHel: oOpa3zoBaTesbHasi, TOKpPOBHAs,

mpoBogAaniasi, OCHOBHAsA, MCXaHUYICCKaAs;
MNCPCUUCIIATD OCOOCHHOCTH HX CTpOCHUA

Y BBINIOJIHAEMbIE (DYHKIIMH
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9.3

TkaHM )KMBOTHBIX U
YCJIOBCKA

TkaHu )KMBOTHBIX U YesOBeKa. THUIBI
YKMBOTHBIX TKAHEH: ANIUTENUaIbHAas,
COEIMHUTEIbHASI, MbILIICYHAsl, HEPBHASI.
OcobOeHHocTu cTpoeHus, GyHKIMHA U
pacIooKeHUsI TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKA.
JleMmoHCcTpanun

Tabnuib u cxembl: «Tkanu
YKUBOTHBIX», «CKEJIET YETIOBEKa,
«ITummeBaputenbHas CUCTEMAY,

PackpbiBaTh coJiep>KaHUE TEPMUHOB U
MOHSTUI: SIUTEINN, CEKPET, MBIIIIEYHBIE
BOJIOKHA, HEUPOH, HEUPOTJIHS.
XapakTepu30BaTh TKAHU )KUBOTHBIX U
YeJIOBEKA: dIUTENINaIbHAs,
COEJIMHUTEIbHAS, MBIIIICYHAsI, HEPBHAS;
MEePEUYUCTSATh OCOOEHHOCTH UX CTPOCHUS
1 BBITIOJTHSIEMBIC (PYHKIIHH

«KpoBeHocHas cucteMay,
«JlpixarenbHas cucremay, «HepBHas
cucrteMay, «Koxay, «MpliieuHas
CUCTEMA.

O0OopynoBaHmne: CBETOBOW MUKPOCKOIL;
MHKpPOITpEenapaThl TKAHEH.
JlaGopaTopHuasi padora

«M3yueHne TKaHel KUBOTHBIX
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9.4

Opransl. Cucremsl
OpraHoB

OpFaHBI. BereratuBHbIC U
I'CHCPATHUBHBIC OPI'aHbl paCTeHHﬁ.
OpFaHI)I U CUCTCMbI OpPTraHOB
ZKNBOTHBIX M YCJIOBCKA. (DYHKHI/II/I
OpraHOB U CUCTEM OPraHOB.

JleMmoHCcTpanumn

Tabauitel u cxembl: «OpraHbl
IIBETKOBBIX pacTeHUi», « KopHeBbIe
cuctembl», «CTpoeHue cTeds»,
«CTpoeHue TMCTOBOM MIIACTUHKNY,
«CKeJeT 4eJIoBeKay,
«ITumeBaputenbHas CUCTEMAY,
«KpoBeHocHas cucrtemay,
«JlpIxaTenbHas cuctemay,
«BriaenurensHas cucremay, «HepBHas
CUCTEMAY, « DHJOKPHUHHAS CHCTEMAY.
ObopynoBaHme: )KUBbIE IK3EMILISIPBI
KOMHATHBIX paCTeHUI; repOapuu
pPacTEHU pa3HbIX OT/ACIOB; CKEJIEThI

PackpbIBaTh cofiepkaHie TEPMUHOB U
HOHSITUIA: OpraH, KOPEHb, MOOET,
LBETOK, TJIOJI, CEMsI, IIOJIOBBIE KEIE3HI,
IIOJIOBBIE IIPOTOKH, KOIYJIATHBHBIC
OpTraHbl, CUCTEMBI OPTaHOB.
XapakTepu30BaTh BEr€TATUBHBIC U
Ie€HEPATUBHBIE OPraHbl PACTEHUH,
COMATUYECKHUE U PETYIATOPHBIE OPraHbI
’KUBOTHBIX; [IEPEUUCIIATh OCOOEHHOCTH
UX CTPOEHUS U BBINOJHSEMbIE (PYHKLINH.
YcraHaBIMBaTh B3aMMOCBSA3U MEKIY
CTPOCHHEM OPTaHOB U UX (PYHKIHSIMHU.
Pa3nuyaTe BUIBI TKaHEN, OpPTaHbI U
CUCTEMBI OPTaHOB, B TOM YHCJIE
YeJI0BEKA, HA MUKpOIpenaparax,
BJIQXKHBIX IIpenaparax, repoapusx u
MukpodoTorpadusx, TadauIax,
MOJENAX U MyJIsKaX
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MMO3BOHOYHBIX; KOJUICKITHH
0€CII03BOHOYHBIX )KUBOTHBIX; BIQKHBIC
MpernapaTthl >KUBOTHBIX, CKEJIET
YeIIoBeKa.

JlaGopaTopHnasi padora

«M3yueHne opraHoB IBETKOBOTO
pacTeHUS
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9.5

Omnopa Tena
OpPTraHU3MOB

Omnopa Tenma opranusmoB. Kapxkac
pactennil. CkeneTbl OJHOKJIETOYHBIX
Y MHOTOKJICTOYHBIX KUBOTHBIX.
Hapy>xHblii 1 BHyTPEHHU CKEJIET.

CrtpoeHue U TUTIBI COEUHEHUS KOCTEH.
JleMoHCTpaMu

Tabsuibl U cxembl: «CTpoeHne cTeds»,
«CtpoeHue TMCTOBOM MIIACTUHKNY,
«Ckener yenoBeka». O0opynoBaHue:
CKEJIEThI T03BOHOYHBIX; BJIAYXKHBIE
MpenapaThl )KUBOTHBIX;, CKEJIET
YeJI0BEKa; PAKOBUHBI MOJUTFOCKOB,;
KOJIJIEKIIMM HACEKOMBIX, UTJIOKOKHUX

PackpriBath copepkaHne TEPMHUHOB H
MOHSITUI: OMIOPHBIE CUCTEMBI, 000JIOUKH
KJIeTKH, GuOPUIIIBI, KapKac, HapyKHBIHA
CKeJIeT (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKUIN CKEJIET, BHYTPEHHUN
CKeJIET, KOCTH (JTMHHBIC, KOPOTKHE,
IIJIOCKUE), COEUHEHHUS KOCTEM,
HETOIBUXHBIC (IIIBBI),
MTOJTYTIOIBVKHBIE, TIO/IBYKHBIE
(cycTaBbl), OTJEIIbI CKEIeTa
MMO3BOHOYHBIX JKHBOTHBIX: Uepell,
OCEBOM cKeJeT (IMO3BOHOYHHUK, TPY/IHAS
KJIETKa, XOp/ia), M0sica KOHEYHOCTEH,
CBOOO/THBIE KOHEYHOCTH.

OnuchIBaTh HAPYKHBIM U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOCHUE U TUIIBI
COEIMHEHUS KOCTEH.

VYcraHaBnuMBaTh B3aUMOCBSI3U MEKITY
CTPOEHHEM OTIOPHBIX CUCTEM U UX
GyHKIMSIME B OpTraHU3ME.

CpaBHHMBATh CTPOCHUE OMOPHBIX CUCTEM
pPacTeHUN U JKUBOTHBIX

89



®enepanbHas padouas nporpamma | buonorus. 10—11 knacesl (yriryOaéHHBIN ypOBEHb)

9.6 | JIBmxenue JIBr>keHue opranu3MoB. [[BrxkeHue PackpeiBaTh conepxaHue TEPMHHOB
OpraHU3MOB OJTHOKJIETOYHBIX OPTraHU3MOB: u NOHSATHM: JBH>KEHUE,
aMEOOUTHOE, JKTYTHKOBOE, PECHUYHOE. | JIBUIATEIbHBIE OpTraHeIIbl,
JIBUk€eHHE MHOTOKJIETOYHBIX JIBUKEHUE MPOCTEUIINX
pPaCTEeHHMIL: TPONMU3MBI U HACTUH. (am&bomnaHoe, )KTyTUKOBOE,
JIBUk€eHHE MHOTOKJIETOYHBIX PECHUYHOE), IBUKECHUE PACTCHUI
YKUBOTHBIX U YEJIOBEKA: MBbIILICUHAS (Tpomnu3Mbl, HACTUH ), MBIIIICYHBIC
cuctema. Pednexc. CkeneTHble MBIIILBI | CUCTEMBI (COKPATUTENIbHBIE BOJIOKOHIIA,
U uXx pabora. KO>KHO-MYCKYJIBHBIM MEIIIOK, CKEJIETHAS
JleMoHCTpAIMH MYCKyJIaTypa), CKeJIeTHas MbIIIIa
Ta6muus! 1 cxeMbL: «OHOKIETOUHpIe | (MPIIEUHOE BOIOKHO, MIOGHOpHILTa),
BozOpocimy, «[IpocTeiimes, BBICIIIME JIBUTATEIIbHBIC IIEHTPHI, paboTa
«Ctpoenne MbIb», «MpleyHas MBILILL (JBUTATEIbHAs, COMaTHYCCKas),
CUCTEMAY MBIIICYHOC YTOMJICHHUC.
XapakTepu3oBaTh BUIbI JBUKECHUS
OJIHOKJIETOYHBIX M1 MHOTOKJIETOUHBIX
OpTaHU3MOB.
OnuchIBaTh CKEJIETHBIC MBIIIIBI U UX
pabory.
YcranaBinBaTh B3aUMOCBS3b MEXKITY
CTPOEHUEM OTIOPHBIX CUCTEM U
JIBUKEHUSIMA OPTaHU3MOB
9.7 | Ilutanue opranu3MoB IIutanne opranusmos. Ilornomenue PackpsiBaTh cojiepkaHuE TEPMUHOB U

BOJIbI, YIJIEKUACIIOTO rasa u
MUHEPAJIbHBIX BEIIECTB PACTCHUSIMHU.
IIutaane )KNBOTHBIX.

TIOHSITUI: MUTAHKUE, TUIIEBAPEHNUE,
MUIIEBAPUTENBHBIE BAKYOJIU, KUIIIEUHAS
MOJIOCTh, MUIIIEBapUTENbHAS TPYOKa,
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BuyTtpunonoctHoe u
BHYTPHUKJIETOYHOE NUIIeBapeHHE.
[luTaHue TO3BOHOYHBIX >KHUBOTHBIX.

OTaesbl NUIIEBAPUTEIBHOTO TPAKTA.
[InmeBapuTENBHBIE KEIE3BI.

[InmeBapuTenbHas CUCTEMA YEJIOBEKA.
JleMmoHCcTpanun
TaOGauibl U CXEMBI:

«KuI11e4yHonoa0CTHRIEY,
«IInmeBapurenbHas cucrema», «Cxema

IIMTaHUA paCTeHI/Iﬁ)).

O0opynoBaHme: )KUBbIE IK3EMIUISIPHI
KOMHATHBIX pacTeHMIT; 000pyJ0BaHNE
JUTSL IEMOHCTpPAIMU TOYBEHHOTO U
BO3JIyIIIHOI'O MUTaHUs PACTEHUH,
pacileruieHHs Kpaxmaia 1 OeJIKOB I0A
nercTBUEeM (PEpMEHTOB

MUIIEBAPUTENbHBINA TPAKT,
MUIIEBAPUTEIbHbBIC KEJIE3bI,
MUILEBAPUTEIIHLHBIE COKH.
XapakTepu3oBaTh MUTAHUE )KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKIETOYHOE
MUILEBapEHUE.

Paznuuate Ha n300pakeHusx (cxemax,
TabIuIax, MyJIsKax) OTJEIbI
MUILEBAPUTEIHHOTO TPaKTa U

IMUIICBAPUTCIbHYIO CUCTCMY YCJIOBCKA.

VYcraHaBiaMBaTh B3aMMOCBS3U MEKITY
CTPOCHUEM OPTaHOB MUIIIEBAPEHUS
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9.8

]_II)IXaHI/Ie OpraHu3mMoB

JlpIxaHue opranu3MoB. JlpIxanue
pacteHui. /[pIxaHne >KMBOTHBIX.
Huddys3us ra3oB uepes3 MOBEPXHOCTD
kieTku. KoxkHoe Jpixanue.

JbixaTenpHas HOBEPXHOCTb.
XKabepnoe u 1nEroyHoe JbIXaHUE.
JlpixaHue MO3BOHOYHBIX >KUBOTHBIX H
YeJIOBEKa. OBOJIIOLIMOHHOE
YCIJIOJ)KHEHHE CTpOEHUA JETKUX

MMO3BOHOYHBIX KUBOTHBIX.
JIpIXxaTeapHasl CUCTEMA YEJIOBEKA.

PackpbiBaTh coJiep>KaHUE TEPMUHOB U
MOHATUM: JbIXaHue, Tuddy3usi, KOKHOE
JIbIXaHWE, OpraHbl JbIXaHus,
JIBIXaTEJIbHBIC JBVKCHHUS, NbIXaTCILHBIN
LIEHTP, JErOYHbIe 00BEMBI, KU3HEHHAS
€MKOCTb JIETKUX.

XapakTepu30BaTh JbIXaHUE PACTECHUM;
JIbIXaHHE KMBOTHBIX U YEJIOBEKA.
OnuceIBaTh SBOTIOIMOHHOC
YCIIOKHEHUE CTPOEHUS JIETKUX

MexaHn3M BEHTWISIUU JETKUX Y TITHI]
1 MIJICKOIIMTAOIINX. PGFYJ'IHI_II/IH
IbIxaHus. J{pIxaTenbHbIle 00bEMEL.
JeMoHcTpanuu

Tabnuitel 1 cxembl: «/[prxaTenpHas

CHCTCMA».

OO6opynoBanme: 000py0BaHHE
JUJISL IEMOHCTPALIUM OMBITOB IO
W3MEPEHMIO )KU3HEHHOW EMKOCTH
JETKUX, MEXaHU3Ma JbIXaTeIbHbBIX
JIBUOKCHUH

MO3BOHOYHBIX KUBOTHBIX.

Paznuuars Ha M300paKEeHUSIX
(cxemax, Ta0IuIax, MYJISIKaX )
JbIXaTeJIbHYI0 CUCTEMY UYeJIOBEKa.
OnucbIBaTh MEXaHU3M BEHTUJISILIUU
JETKUX y NITUI ¥ MIEKOMTUTAIOIINX.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOCHHEM OPTaHOB JbIXaHUS U UX

(GyHKUMSIMU B OpraHUu3Me
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9.9

TpancropT BEECTB y
OpraHUu3MOB

TpaHcrOpT BELIECTB Y OPraHU3MOB.
TpaHcHOpPTHBIE CUCTEMBI PACTCHHM.
TpaHCTIOPT BEMIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema u €€ Oprassl.
KpoBeHocHast cucteMa m03BOHOYHBIX
JKUBOTHBIX U 4esoBeka. Cepaiie,
KPOBEHOCHBIE COCYIbI M KpoBb. Kpyru
KpOBOOOpaIIeHHs. DBOIIOIMOHHbBIC
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CHUCTEMBI IIO3BOHOYHBIX KUBOTHBIX.

Pabota cepana u e€ perymususi.

JleMoHcTpanuu

Tabauubl 1 cxeMbl: «Oprassl
LBETKOBBIX pacTeHui», « KopHeBbie
cucteMbl», «CTpoeHue cTeds»,
«CTpoeHue TUCTOBOM MIIACTUHKNY,

PackpriBath copepkaHne TEPMHUHOB H
MOHSITHIA: TPAHCIIOPT BEIIECTB,
TPAHCIIOPT y PACTCHHIA, KPOBEHOCHAS
CHUCTEMA YKMBOTHBIX, KPOBb, IJIA3Ma,
(hOpMEHHBIE AIIEMEHTHI,
KpOBOOOpaIieHune, Kpyru
KpOBOOOpaIeHUSs, CEPACUHBIN UK,
mumpooObpareHue, mumda,
TuM(paTUYECKHUE COCY/IbI,
TuM(pAaTHYECKHE Y3IIbl, BHYTPEHHSS
cpella opraHu3ma.

XapakTepu3oBaTh TPAHCIIOPT BEIIECTB
y pacTeHuil 1 6ECII03BOHOYHBIX
KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX U YEJIOBEKA.

((KpOBeHOCHaH CHUCTCMA»,
«KpOBeHOCHBIG CHUCTEMBI ITIO3BOHOYHBIX
KHUBOTHBIX»

Paznuuate Ha U300paskeHUsIX
(cxemax, TabmuIAX, MyJIsKax)
KPOBECHOCHYIO M JINM(PaTHICCKYIO
CUCTEMY YeJIOBEKa. Y CTaHABIIUBATH
B3aMMOCBSI3M MEKIy CTPOCHHEM
OpraHoB KPOBOOOpAIICHUS U UX
GYyHKIMSIMU B OpTaHU3Me
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9.10

Brigenenue y

OPTaHU3MOB

Brinenenne y oprannsmMoB. Beiienenne
y pacteHuil. Boijienenue y )KUBOTHBIX.
CoxpaturtenbHbie Bakyosn. OpraHsl
BbIIesieHNs. PUITbTpaLMs, CEKPELHs U
oOpaTHOE BCachIBaHHE KaK MEXaHU3MbI
paboThl opraHoB BblaeneHUs. CBs3b
MOJIOCTHU TeJIa ¢ KPOBEHOCHOU U
BBIJIEJIUTENILHOM crCcTEMaMu.
Briaenenue y n03BOHOUYHBIX JKUBOTHBIX
n yenoseka. [louku. Ctpoenue n
byHKIMOHUpOBaHUE HEDPOHA.
OO6pa3oBaHe MOYH Yy YEJIOBEKA.

JleMoHCTpanun

Tabauib! U cXeMbl: «BelneanTenspHas
CHCTEMay

PackpriBath copepkaHne TEPMHUHOB H
MOHSTUH: BBIICIICHNE, TYTTaIlUsA,
JUCTOIIA]I, COKPaTUTEIIbHBIC BaKyOJIH,
W3BUTHIC KAaHAIBIIBI, 3BE319ATHIC
KJICTKH, BBIJICTTUTEIIbHBIC TPYOOUKH,
MaJIbITUTHEBBI COCYIbI, TIOYKH,
MOYETOYHUK, MOUYEBOM IMy3bIPb,
He(dpoH, MoYa.

XapakTepu3oBaTh MPOIECC BbIICICHUS

Y PACTCHUH U )KUBOTHBIX.

Paznnuarn Ha
(cxemax,

M300paKeHUSIX
Ta0INIIAX, MYJISIKAX)
BBIJICIUTENILHYIO CHCTEMY YeJIOBEKa.
OnuceiBaTh MEXaHU3M

byHKIMOHUPOBaHUS HEGPOHA; TPOIIECC
00pa3oBaHuUs MOYH.

YcranaBnuBaTh B3aUMOCBSI3U

MEXy CTPOCHHEM OPTraHOB

BBIZICICHHSI ¥ UX (DYHKIIUSIMHU B
OpraHu3Me
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9.11

3amura y OpraHnu3MoB

3ammTa y OpraHu3MOB. 3aluTa Yy
OJHOKJIETOYHBIX OpraHu3MoB. Crnopsbl
OakTepuil U LIUCTHI MPOCTEUIIINX.
3anmTa y MHOTOKJIETOYHBIX PACTEHUI.
Kyrtukyna. CpencrBa macCUBHOM U
XAMUYECKOU 3a1uThl. OUTOHIIHIBL.
3amuyTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBHI U UX
MIPOU3BOJIHBIE. 3alllUTa OpraHu3Ma OT
Oonesnei. UMMyHHas cucteMa
yenoBeka. KneTouHslii u

r'yMOpaJibHbIA UMMYHUTET.
Bpoxxn€HHbli 1 NpruoOpEeTEHHBIN
cnenupuyeckuii UMMyHUTET. Teopus
KJIOHAJIbHOCEJIEKTUBHOTO UMMYHHTETA
(IT. Opmux, ®.M. bepmuer, C.
Tonerana).

BocnanurenbHbie OTBETHI
opranu3moB.  Poiib  BpOXIEHHOTO
MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX
3a00sIeBaHUM.

JdeMoHcTpanuu

Tabymibl 1 cxeMbl: «Koxay,
«mmynutey, «CTpoeHue cTeds»,

«CTpoeHue TMCTOBOM MIACTUHKI

PackpbiBaTh cojiep;kaHuE TEPMUHOB U
MOHATUU: KaIlCyJia, 3HI0CIOopa, [IUCTA,
KYTHKYJIa, CPEJICTBA ITACCUBHOMN
3alUTHI, CPEACTBA XUMHYECKOU
3alUThI, KOKHBIE TTOKPOBBI,
VMMYHUTET, UMMYHHAasl CHCTEMA,

AHTHUTCH, aHTUTEJO.

XapakTepu3oBaTh BUJbI 3alIUTHl Y
OJIHOKJIETOYHBIX M MHOI'OKJIETOYHBIX
OPTaHU3MOB.
OnuceIBaTh

CTPOCHHUC KOXXHBIX

ITOKPOBOB U UX IIPOU3BOJIHBIX.

Paznuuate Ha n300pakeHUsIX (cxemax,
Ta0JIMIIaX, MYJISKAX ) OpTaHbl
MMMYHHOW CHCTEMBI YEJIOBEKA.
VYcraHaBIMBaTh B3aUMOCBSI3U MEXIY
CTPOCHHEM OPraHOB 3aILUTHI U UX
(GYyHKUMSIMHU B OpraHu3Me
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9.12 | PazapaxxuMocTh 2 PazapaxuMocTs U peryisiuus 'y PackpbiBaTh cofiep:kaHrue TEPMUHOB U
U peryisiuus y opraHu3mMoB. PazapaxuMocTs y MOHATUI: Pa3APa)KUMOCTh, PETYJIAIINS,
OpraHu3MOB OJIHOKJICTOYHBIX OPraHU3MOB. TaKCHUChI, POCTOBBIE BEIIECTBA

Takcucel. Paznpaxxumocts u (ayKCHHBI), HEpBHAsl CUCTEMA,
peryJsius
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y pacteHui. PocToBbIE BellecTBa U UX
3HAuYCHUE.

Hepsnas cucrema u pedaexkropHas
peryJisius y »kMBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLUOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOU
CUCTEMBI Y )KMBOTHBIX. OTHEIbI
TOJIOBHOT'O MO3Ta IO3BOHOYHBIX
KUBOTHBIX. Peduiekc u pednekropHas
nyra. be3yciioBHbIE U yCIIOBHBIE
pedIieKcChl.

['ymopasibHas1 perysauus u
SHJOKPHHHAS CUCTEMA )KMBOTHBIX U
yenoBeka. JKene3bl S3HTOKpUHHOM
CHUCTEMBI U UX TOPMOHBI. JlenicTBue
rOPMOHOB. B3anMOCBsA3b HEPBHOU U
SHJIOKPUHHOU CUCTEM.
['unoranamorumnogusapHas cuctema.
JdemMoHCTpanun

[Hoptper: W. I1. ITaBnos.

Tabnuiel u cxembl: «CTpoeHUE
ruapb», « CTPOCHUE TUIAaHAPUNY,
«BHyTpeHHEee cTpoeHuE N0KIEBOTO
yepBs», «HepBHas cuctema pbio»,
«HepBHas cucrema JIArymKm»,

pedaexkTopHas perysnus, pedekc,
pedaexkTopHas ayra, mepeaHuil MO3T,
IIPOMEXYTOUYHBINA MO3T, CPEHUN MO3T,
MO3K€4OK, MPOJA0ITOBATHINA MO3T,
BEreTaTMBHAsI HEPBHASI CUCTEMA,
ryMOpaJibHasl peryJisiliis, TOPMOHBI,
SHIOKPHUHHAS CHCTEMA,
runotagaMmorunoduzapHas cucrema.
XapakTepu30oBaTh

pa3ipaXXuMOCTh y
OJIHOKJIETOYHBIX OpPraHU3MOB U
pedIEKTOPHYIO pPEryJsiluio Y
KUBOTHBIX.

Paznmuuate Ha n300pakeHUsX (cxemax,
TabnuIax, MyJIsbKax) HEPBHYIO CUCTEMY
U e€ OTIeJbl; OT/IEIIbI TOJIOBHOTO MO3Ta
MMO3BOHOYHBIX JKUBOTHBIX.

OnuceiBaTh TYMOPAIbHYIO PETYJISIIHIO
y )KHBOTHBIX.

Paznmuate Ha n300pakeHUsIX (cxemax,
TabNHIax, MyJIsbKax ) S9HIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
Ha3zbiBath xeie3bl SHAOKPUHHOU
CUCTEMBI Y€JIOBEKa U BhIPaOaThIBAEMBIC
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«HepBHaH CHUCTCMAa HMH TOPMOHBI.

IpecMbIKaroIuxcs», «HepBHast OnuceiBaTh ACHCTBHE TOPMOHOB.

VYcraHaBiuMBaTh B3aUMOCBSI3U MEKITY
CTPOEHHEM OPTraHOB HEPBHOU U
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cucrema ntuiy, «Hepsuas cucrema
MIIeKonuTamux», «Hepsuas cucrema
4eJI0BEKa», « JHIOKPUHHAs CUCTEMAY,
«Peduexcy.

SHAOKPUHHOU CUCTEM U MX (YyHKUIHUSIMHU
B OpraHu3Me.

XapakTepu30oBaTh 3BOJIOLHOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOMN

O6opynoBanme: MOJEIM TOJOBHOTO| CUCTEMBI Y )KUBOTHBIX
MO3Ta Pa3IMYHbIX )KUBOTHBIX
HToro gacoB 1o Teme 17
10. | Tema «PASMHOXEHHUE U PASBBUTUE OPI'AHU3MOB)»
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10.1

DopMbI pa3MHOKEHUS
OpraHU3MOB

®opMbl pa3MHOKEHUSI OPTaHU3MOB:
Oecnosioe (BKJIIOYasi BEreTaTUBHOE) U
nosioBoe. Bupl 6ecmonoro
pPa3MHOKEHUS: TOYKOBAHUE,
CHOPYJISIUS, PparMeHTaIINA,
KIIOHHPOBAHHUE.

JleMoHCTpanun

Tabaune! u cxeMbl:«BereratuBHoe
pa3MHOXeHue», « Tunel 0ecronoro
pa3MHOXeHUs», «PasMHOXKEHNE

XJIAMUJIOMOHa/Ib», «Pa3mMHOKeHne
IBIJIEHBD?, «Pa3MHOXEHNE TUAPBD)

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSATUI: Pa3MHOKEHHE, POCTOE
JieJIeHUe, OYKOBAaHUE, CIIOPYJISIIHS,
BEreTaTUBHOE Pa3MHOKEHHUE,
dbparMeHTanus, KIOHUPOBAHUE, TAMETHI,
criepMaTo3ou/l (CriepMuii), shleKIeTkKa,
3Ur0Ta, KOHBIOTAIUSI.

[lepeuncnarb 0COOEHHOCTH OECTIONIOTO
Y TI0JIOBOT'O Pa3MHOKEHUS
OpPraHW3MOB. XapaKTepU30BaTh
CYIIHOCTH U (hOpMBI OECIIOTI0TO
pPa3MHOKEHHUS OPTaHU3MOB;
Ouosornvyeckoe 3HauYCHHE OECIIOIOro
pa3MHOXKEHHs. Pazmuyarek criopy Kak
CTCIIMATU3UPOBAHHYIO KIIETKY,
MpeIHa3HAYCHHYIO /17151 OECTI0I0TO
Pa3MHOXKEHUS, U CIIOPbI

0axTepuil. OOBACHITH MPEUMYIIECTBA
MIOJIOBOT'O Pa3MHOKCHHUS HaJI
OECIOJIBIM.

PackpeiBaTh posib KJIOHUPOBAHUS
B CEJIEKLIMU U CEIIbCKOM XO351CTBE
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10.2

IlonoBoe
Pa3MHOKEHHUE.
Meiios

[TosoBoe pazmuoxkenue. [lonoseie
KJIETKH, WM raMeThl. Meiio3. Ctagun
Meno3sa. [loBenenrne xpomocoM B
Mmeito3e. Kpoccunronep.
buonorndyeckuii cMbICI Meo3a U
MOJIOBOTO mporecca. Meno3 u ero
MECTO B JKM3HECHHOM IIHKJIC
OpPraHUu3MOB.

JleMoHCcTpanumn

Tabmuiel 1 cXeMbL: «Meio3y,

((XpOMOCOMBI»

PackpbiBaTh coJiep>KaHUE TEPMUHOB U
MTOHSTHI: MeH03, OUBaJICHTHI,
KPOCCHUHTOBEp, UHTEPKUHE3,
HE3aBUCHUMOE pacIpe/CIICHUE;
KPOCCHUHTOBED.

PaznumyaTh Ha n300paxkeHUsIX (cxemax,
Ta0JIUIIax) ¥ MUKpOIIperapaTax 3pejble
MIOJIOBBIC KIETKH MJICKOIUTAIOIINX 1
OpraHbl pa3MHOKEHHUS BBICIINX
pacTeHUN.

PackpeiBaTh CymHOCTh M€103a,
XapaKTEPU30BaTh €r0 OTJCIbHbBIC
CTaJINM.

OnpenensaTe MECTO Meio3a B
KU3HEHHBIX IHUKJIAX Pa3IuYHBIX
OpPTaHU3MOB.

OOBIACHATH OMOTOTUYECKHUI CMBICIT
KPOCCHUHTOBEpA, OMKUCHIBATH €TO
MEXaHHU3M.

CpaBHMBATh MEHO3 C MUTO30M;
pasnyaTh OTIAEIbHBIC UX CTAJANN Ha
MHKpOIIpenaparax u n300pakeHHUsIX
(cxemax, TabnmuIAX).

PackpbIBaTh SBOJIIOIIMOHHOE 3HAUYCHUE
MOJIOBOT'O Pa3MHOKEHHUSI OPTaHU3MOB
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10.3

I'ametorenes.
OO6pazoBanue u
Pa3BUTHUE MOJOBBIX
KJIETOK

[IpenzapopiiieBoe pa3BUTHE.
["ameTorenes y ;kuBoTHbIX. [lo70BBIE
xene3bl. OOpa3oBaHHE U PA3BUTHE
MOJIOBBIX KJIeTOK. CriepMaToreHes u
ooreHe3. CTpoeHue MOJTOBBIX KJIETOK.
OmtogoTBOpEeHNE ¥ SMOPHOHATBHOE
pa3BuTHE KUBOTHBIX. CIIOCOOBI
OTLJIOTOTBOPEHHUS: HAPYIKHOE,
BHyTpeHHee. [lapTeHorenes.

JleMoHCTpanun

Tabnuiibl U cxembl: «l'aMeToreHesy,
«CtpoeHue SULEKIIETKA U

CIIEPMATO30U/1a.

O0opynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOIIPENapaThl AULEKIETOK U
CIIEPMATO30M/I0B.

JlaGopaTopHuas padora «3yueHue

CTPOCHHUSI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSTUI: TAMETOT€HE3, CIEPMATOTECHES,
OOT€HE3, CCMEHHHKH, INYHUKH,
CIIEPMAaTOrOHMH, CIIEPMATOLUTHI,
CIIEPMAaTH/IbI, CIIEPMATO30UIbL,
OOTOHUH, OOLIUTHI, ITOJISIPHBIE TEJIBLIA,
AULEKIIETKA, aKpOCoMa.

[lepeuncnaTh cTaiuy raMeTOreHe3a y
JKABOTHBIX.

OrnucpIBaTh MPOIIECC TaMETOTeHE3a U
€T0 TIEPHUO/IbI, CTPOCHHE TTOJIOBBIX
KJIETOK.

Paznnuate ocoOeHHOCTH
cCriepMaToreHesa M 0oreHesa.
OmnuceIBaTh POIECCH OCEMECHECHHSI U
OTTOIOTBOPEHMUSI, pa3HbIC BAPUAHTHI
napTeHOreHe3a
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10.4

NunuBuayansHOE
pa3BUTHE
OpraHU3MOB —
OHTOTI'CHE3

NunuBrayanbHOE pa3BUTHE
OpraHu3MoB (OHTOTEHE3).

OMOpuoorHs — HayKa O pa3BUTHH
opraHu3MoB. Mopgoeenes — oona u3
2NIaBHBIX NPobIeM SIMOpUOTIocUL.
Konyenyus mopghoceros u mooenu
mopghozenesa. Ctagun
AMOpHUOTEHE3a KUBOTHBIX (Ha
pUMepE JIATYIIKH).

PackpeiBaTh copepkaHre TEPMHUHOB 1
MOHSITHIA: OTNIOIOTBOPEHUE, 3UTOTA,
0J1acToMep, aKpOCOMHAs peaKius,
MIPOHYKJIEYC, MapTCHOTCHE3,
aMOpHOTeHE3, ApodiieHne, O1acTya,
MOpyJIa, TacTpyia, HelpyJa,
OpraHOIeHe3, IKTO/IepMa, ME30epMa,
AHTOJEpPMaA, 11EJIOM, HEpBHAas TpyOKa,
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Hpobnenue. Tumsl gpobrieHusl.
Jlemepmunuposanroe u
HeOdepMUHUPOBAHHOe OpoOieHuUe.
Bnacmyna, munvr 6nacmyn.
Ocob6enHoCcTH APOOICHUS
MJICKOMTUTAIOIINX. 3apO/IbIIIECBbIC
JUCTKU (TacTpyisiius). 3aKiiaaka
OpraHoOB M TKaHEH U3 3apObIIIEBIX
JMCTKOB. B3anMHoe BiusiHUE YacTen
Pa3BUBAIOLIETOCS 3apOblilia
(aMOpuoHaJIbHASI UHTYKIIHS).
3aKiajKa miaHa CTPOEHHUS KUBOTHOTO
KaK pe3yJIbTaT HepapXUIeCKUx
B3aMOJIENCTBUN reHOB. Bingnue Ha
AMOPHUOHATIFHOE PA3BUTHUE PA3ITMUHBIX
(hakTOPOB OKPYKAIOIICH CPE/Ibl.
JlemoHCcTpanumn

IToptper: X. IlIneman.

Ta0auie!l ¥ cxeMbl:«OCHOBHBIE CTaIHNA

OHTOI'CHE3a».

OobopynoBanme: moeinb «l{ukn
Pa3BUTHUS JIATYIIKH»

Xopaa, KuIieqHas TpyOka.
Onpenensats SMOPUOHATILHBIN MEPUOJ
Pa3BUTHS OPraHW3Ma U OMKCHIBATH
OCHOBHBIEC 3aKOHOMEPHOCTH JIPOOJICHHUS
— 00pa3oBaHKE OJHOCIONHOTO
3apo/ipliia — OJIaCTYIIbI; 3aBUCUMOCTD
X0J1a APOOJIEHUsST OT KOJIUYECTBA
KEJITKA B SIUIEKIIETKE; TacTPYJIALUIO U
opraHoreHes. OOBSICHATD dTaIlbI
nuddepeHIIMpPOBKY TKAHEH,
00pa3oBaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu3oBaTh PETYISALNAI0
AMOPHUOHATILHOTO Pa3BUTHS;
JICTESPMHUHAINIO U SMOPHOHATHHYIO
WHIYKITUIO; TEHETHISCKUN KOHTPOJIb
pa3BUTHSL.

OO0O0CHOBEIBATD BpPEJIHOE
BO3/elicTBHE TabayHOTO JbIMA W
QJIKOTOJISI Ha XOJ1 SMOPHOHAIILHOTO U
MOCTAIMOPUOHAIBHOTO PAa3BUTHS
OpraHu3Ma 4eIoBeKa
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105

Pocr n pazButue
KUBOTHBIX

Poct Pa3BUTHUC )KHBOTHBLIX.

[TocToMOpHOHATBHBIN TIEPHO/I.
[Ipsimoe m HenpsiMOE pa3BUTHE.

PaszButne ¢ metamopdoszom

PackpeiBaTh copepkaHe TEPMUHOB U
MIOHSATHUI: OHTOTE€HE3,
OCT3MOPHUOHAIBHOE Pa3BUTHE,
MeTamop(}o3, INYMHKA, pOCT, CTApEHHUE,

y 0€CrO3BOHOYHBIX U TO3BOHOYHBIX
JKABOTHBIX. brosornueckoe 3HaueHue
IPSAMOTO W HENPSIMOTO Pa3BUTHS, X
pacrpocTpasHeHue B npupoze. Tumel
pocCTa KUBOTHBIX. DAKTOPHI PETYIISALNN
pOCTa ’KMBOTHBIX U 4esoBeka. Craanu
NOCTAMOPHUOHAIIBHOTO Pa3BUTHA Y
JKABOTHBIX U 4esoBeka. [leprossl
OHTOre¢He3a yesoBeka. CTapeHue u
CMEPTH KaK OMOJIOTHYECKUE TIPOLIECCHI.

JlemoHCcTpanumn
Tabnuiel u cxemsl: «IIpsmoe u

HENpsIMOE pa3BUTHEY, «Pa3zButue
MaMCKOro xyka», «Pazsurue capanum,
«Pa3BUTHE JTATYIIKN.

IIpakTnueckas padora

«BbISIBIEHHE  NPU3HAKOB  CXOJCTBA
3apOJIbIIIEH TO3BOHOYHBIX JKUBOTHBIX)

CMEPTh.
XapakTepu3oBaTh
MOCTAMOPUOHABHBIN MEPUOJ] PA3BUTHS
OpraHu3Ma U €ro OCHOBHBIE (POPMBI.
XapakTepusoBaTh MPSIMOE Pa3BUTUE U
€ro NEePHUO/IbI.

N3narate conepxanue Teopuii
CTapeHUsi OPraHU3MOB.

OOBICHATH OMOJIOTHUYECKUNA CMBICIT
pa3BUTHA ¢ MeTaMOP(030M
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10.6

PasMmBOXeHue U
pa3BUTHE PACTCHUM

PasMHOXeHHE 1 pa3BUTHE
pactenuid. 'ameTopuT 1 cnopopur.
Meiio3 B KU3HECHHOM ITHKIIE
pacTEeHUH.

O0pa3oBaHue CIIOp B IpoIiecce Meio3a.

['ameTorenes y
OmnogoTBOpEHKE u
PaCTUTEIIbHBIX OpTaHU3MOB.
JBoMiHOE OIUIOIOTBOPEHUE y
IBETKOBBIX pacTeHuid. OOpazoBaHue
U pa3BUTHE

pacTECHUM.
pa3BUTHE

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHATUM: TaMeTODHUT, CIOPOPUT,
aHTEPHJIUU, APXETOHHUH, 3apPOCTOK,
METracIiopa, 3apOoJAbIIIEBbIA MEIIOK,
CUHEPIrUbl, aHTUIIO/IbI, MUKPOCIIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OILIOZI0TBOPEHUE, POCT, MEPUCTEMA,
KaMOuH, epuo/pl OHTOr€HE3a
LIBETKOBBIX PACTCHUM.
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CEMEHH.

MexaHu3MBbl pETyIsLUA OHTOT€HE3A Y
pPacCTeHUN U )KUBOTHBIX.
JleMoHCcTpaMu

IToptpert: C. I'. HapamuH.
Tabnuiel ¥ cxembl: «J[BoliHOE
OTUUIOIOTBOPEHUE Y LIBETKOBBIX
pacteHuin», «CTpoeHue CeMsiH
OJIHOJIOJIBHBIX U JIBYAOJIbHBIX
pacteHuin», « KU3HEHHBIN LUK
MOPCKOM KamycTbl», «  Ku3HEHHBIH
IIUKII MXa», « KU3HEeHHBINA 1K
ManopOTHUKA», « KU3HEHHBIN LMK
COCHBI».

JlabopaTopHas padora
«CTpoeHne OpraHoB Pa3MHOKEHUS
BBICILIMX PACTEHUI»

XapakTepu3oBaTh 0COOEHHOCTH

OecroJioro n II0JIOBOTO
Pa3MHOXKEHUS 1IBETKOBBIX PACTCHUH.
Breiiensatb 0cOOEHHOCTH MTPOTEKAHUS
ramMeToreHe3a y IBEeTKOBBIX
pactennii. OnuChIBaTh MPOILIECC
JIBOMHOT'O OIJIOAOTBOPCHHS Yy
IIBETKOBBIX PACTCHHUI U OOBSICHATH
€ro MPeUMYIIEeCTBa M0 CPaBHEHUIO C
OTUTOIOTBOPEHHUEM Y CITOPOBBIX H
FOJIOCEMEHHBIX

HUtoro

4acoB 110 TEME 8

11

Tema «I'eHeTHKa — HayKa 0 HACJICACTBCHHOCTHU U UBSMECHYNBOCTH OPTraHU3MOB»
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111

Hcropus cTaHOBIIEHUS
U Pa3BUTUSA ICHETUKU
KAaK HayKH

I/ICTOpI/IH CTAHOBJICHUS U pa3BUTHUA
I'CHCTHUKH KaK HAYKH. PaGoThI

I'. Mengens, I'. ne ®pusa, T.
Moprana. Posib 0T€4eCTBEHHBIX
YYEHBIX B Pa3BUTHUU F€HETUKHU.
Pabotnl

H.K. Konsmosa, H.1. BaBuiosa,

A.H. benosepckoro, I'.JI. Kapniedyenko,

PackpbiBaTh COJIep’)KaHUE TEPMHUHOB H
MOHSITHN: TeHETHUKA, I'eH.
JleMOHCTpHpOBAThH 3HAHUSI UCTOPUU
BO3HUKHOBEHHUS T€HETHKHU.

XapakTepu30BaTh OCHOBHBIE ATaIlbl
Pa3BUTHUS TEHETUKU KaK HAYKHU

IO.A. ®ununuenko, H.B.
TumodeesaPecosckoro.
JemoHcTpauun

[loptpeTtsl: I'. MeHensb,

I'. le ®pus, T. Mopras,

H. K. KoasnoB, H. 1. BaBuios,
A. H. benosepckuii,

I'. 1. Kapnieuenko,

IO. A. ®unumuenko,

H. B. Tumodeer-PecoBckuii
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11.2

OCHOBHBIC TTIOHATHUS U
CHUMBOJIBI TCHCTHUKH

OCHOBHBIE T€HETUYECKHUE IMOHSATHS U
CHMBOJIBbI. ['OMOJIOTHYHBIE XPOMOCOMBHI,
aJUIEIbHBIC T€HBI, AIbTCPHATUBHBIE
MPU3HAKHU, JOMUHAHTHBIN U
PELIECCUBHBIN MPU3HAK, TOMO3UTOTA,
reTePO3UroTa, YUCTAs JTUHUS, TUOPHIBI,
reHoTut, eHotur. OCHOBHBIC METO/IbI
TE€HETUKU: THOPUIOTOTUUECKUH,
LIUTOJIOTMYECKHH,
MOJICKYJIIPHOT€HETUYECKHH.

JemoHcTpauumn
TaOauis: «Metoanl TC€HCTUKN,

«CXeMbl CKpEeIIBaHUD.

JlabopaTopHasi padora
«JIpo3oduna kak 00bEKT TEHETHUECKUX
HCCIIeIOBaHUI

PackpbiBaTh cofiepKaHE TEPMUHOB U
MMOHSTHI: HACJICICTBEHHOCTb,
HacJieJIoBaHUE, U3MEHUYUBOCTD,
IeHOTHI, (PEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJUIEIbHBIC T€HbI
(aymenu), anbTEepHATUBHBIC PU3HAKH,
FOMO3HUI0Ta, FTETEPO3UTOTA,
JOMWUHAHTHBIN IPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTasK JIUHUSI, THOPHU/IBI.
ITonp30BaThCS TEHETUUCCKOM
TEPMUHOJIOTUEN U CUMBOJIUKON JJIsI
3aIlMCU CXEM CKPEIIMBAHUS

NToro yacos o reme

12

Tema «3aKOHOMepHOCTI/I HaCJIeACTBCHHOCTH)
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121

3aKOHOMEPHOCTH
HacCJIe0BaHUs
MIPU3HAKOB.
MonHorudpuHoe
CKpeIIUBaHUe

MoHOruopuIHOE CKpeIIBaHUE.
[lepBbiil 3ak0H MeHaensa — 3aK0H
eaMHO00pa3usi THOPUIOB MEPBOTO

ITIOKOJICHHA. HpaBI/IJ'IO AOMHWHUPOBAHMA.

Bropoi 3akon Menaens — 3akoH
pacIIEeIICHNs IPU3HAKOB.
[luTonornueckue OCHOBHI
MOHOTHMOPHIHOTO CKPEIIUBAHUSI.

I'mmoTe3a YUCTOTHI TaMeT.
JdemMoHcTpanuu
[Moptper: I'. Mennens.

Tabmauub 1 cxeMbl:«llepBblii u BTOpO
3akoHbl MeHnnens». OdopynoBanue:

MOJICNb JIJIs1 IEMOHCTPAILIMM 3aKOHOB
enHo00pa3usi THOPHUIOB MEPBOTO
MOKOJICHUS U PACIICIIIICHUS
MPU3HAKOB; CBETOBOM MUKPOCKOII,

MUKpOIpenapar:
«JIpo3odumnay.

IIpakTHuyeckas padora
«3yuenue pe3ybTaToB

MOHOTHOPUIHOTO CKPEUTUBAHUS Y
TPO30(UITBD)

PackpbiBaTh cojiep;kaHuE TEPMUHOB U
MOHSATUI: MOHOTUOPHUTHOE
CKpEIlIUBaHUE, YUCTOTA TaMET,
JIOMUHUPOBAHUE, PACHICTNICHUE
MIPU3HAKOB.

OnuceBaTh ONbITH . Mennenss mo
M3YUYCHUIO HACTIEOBAHUS OJTHOM MaphI
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
[TpuBOIUTH (POPMYITUPOBKH TIEPBOTO
¥ BTOPOTO 3aKOHOB I'. Menpens
(3akoHa eMHOOOpa3us THOPUIOB
MEPBOTO MOKOJICHHU S, 3aKOH
pacHIeTuIeHHs] IPU3HAKOB) U
00BACHATD UX IIUTOJIOTHYCCKHUE
OCHOBBI.

CocTaBisATh CXeMbl MOHOTHOPHUIHOTO
CKpEIIUBAHUS U PelIaTh FT€HETUUECKUE
3a/1a9¥ Ha MOHOTUOPHTHOE
CKpeEIlUBaHUE
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12.2

AHanu3upyolee
CKpelIUBaHue.
Henomnoe
JTOMHUHUPOBaHUE

AHaIM3UpPYIOIIEe CKPEIIUBAaHUE.
[IpomMexxyTOUHBIN XapaKTep
HacienoBanus. Pacuiennenue
IIPU3HAKOB MPU HETIOJTHOM

PaCKpBIBaTI) COACPIKAHNC TCPMHUHOB U
TTOHSITUM: AHAJIIM3UPYIOIICC
CKPCIIMBAHUC, HCIIOJIHOC
JAOMHUHHUPOBAHHUC, KOOJOMHUHHUPOBAHUC.

JOMUHUPOBAHHH.
JleMoHCTpanun

TabauIel M CXeMbl: « AHATM3UPYIOIIEE
CKpemmBanuey, «HemomHoe
JIOMHUHUPOBAHUEY

CocTaBiATh CXeMbl aHAIM3UPYIOIIETO
CKpEILMBAaHUS U peliaTh FTeHETUUECKUE
3aJ1a4M Ha aHAIM3HUPYIOIIEe
CKpEILMBAHNE U HETIOJIHOE
JIOMUHUPOBAHUE
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12.3 | IurubpuHoe JurubpuaHoe ckpemniuBanue. Tpetuid PackpeiBaTh copepikaHue TEPMUHOB U
CKpEILINBAHNE 3aK0H MEeHeNs — 3aKOH HEe3aBUCUMOTrO | ITOHSITHI: AUTMOPHUIHOE CKPEIIMBAHUE,
HacJe0BaHUs IIPU3HAKOB. qJeHOTI/IHH‘{eCKI’Iﬁ paauKall.
L{NTOIOTHYECKHIE OCHOBEI OnuceiBaTh OnbITH . Menaens mo
JleMOHCTpALHH MPU3HAKOB Y TOPOXa MOCEBHOTO.
Moprper: T'. Menels. [IpuBoAUTH GOPMYITHPOBKY TPETHETO
. 3akoHa ['. Mennens (3akoHa
Tabnuibl u cxembl: «Tpetuit 3aKoH
HE3aBUCUMOTO HACJICOBAHUS
Mennensay.
MIPU3HAKOB) U OOBSICHATH €r0
OGopynosanme: moxen, A [UTOJIOTUYECKUE OCHOBHI.
JIEMOHCTpALIUU 3aKOHa . ,
[IpuMeHATh MAaTEMATUYECKUI PACUET C
HE3aBHCUMOTO HACTICAOBAHHA MOMOIIBI0 (PEHOTUTTUYECKOTO pajrKaa
TIpU3HAKOB, CBCTOBOM 1 METOJIa IEPEMHOXKEHUS BEPOSITHOCTEMN
MHKPOCKOIL; MHUKpornpernapatr BAPHMAHTOB PACLICILIEHHS IPU3HAKOB y
«/lposodpurmar. TIOTOMKOB T10 (DEHOTHITY ¥ T€HOTHITY.
ITpakTnyeckas pabora COCTaBIIATh CXEMBI TUTHOPHIHOTO
«H 3yyenne pe3yIbTaTOB CKpCIIMBAHUs U pelIaTh TCHETHYCCKUEC
IlI/IFI/IﬁpI/IIIHOFO 3aJlauyu HA J:[I/IFI/I6pI/IJ:[HOC CKpeIBaHUEC
CKpEILIUBaHUS y
TPO30(HITBI
12.4 | CuemienHoe CuenieHHOE HacienoBaHue | PackpeiBaTh coiepkaHUe TEPMUHOB U
HacJieJOBaHUE npuszHakoB. PaGotel T. Moprana. | NMOHSATHIA: CIENJIEHHOE HACIe0BaHUE,
MIPU3HAKOB. CuerieHHOE  HacleJOBaHHE TE€HOB, | HAPYIIEHUS CUEIUICHUS T€HOB,

HapyIIeHUE
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XpOMOCOMHast TEOpHUsI
HACJIeICTBEHHOCTU

CLEIUICHUS MEXKy TCHAMH.
XpoMOCOMHas TEOpUs
HACJICICTBEHHOCTH.
JleMmoHCcTpanumn

IToptper: T. Mopras.

Tabaunpl U cxembl: «CLEIIIEHHOEe

HACIIC/IOBAaHUE IPU3HAKOB y
JIPO30(PUITBI.

Oob6opynoBanme: MOJICNIb JJIS
JEMOHCTPAIINH CIIECTIEHHOTO
HacJIeJIOBaHUS TIPU3HAKOB.

KpPpOCCHUHI'OBECD, peKOM6I/IHaHI/IH I'CHOB,
IFCHCTUYCCKUC KAapPThl, MOpPTraHU/IA.

[IpuBoAUTH GOPMYITHPOBKH 3aKOHOB
Moprana (3akoHa CIEIIEHHOTO
HACJICIOBAHNS TEHOB U 3aKOHA
HapyIICHUs CUETICHHUS MEXKy T€HaMu )
1 OOBSACHSTH UX ITUTOJIOTMYECKUE
OCHOBBI.

[TepeuncnsiTb OCHOBHBIE MOJIOKECHUS
XPOMOCOMHOM TEOPUHU
HACJIEICTBEHHOCTH.

Pemate reHerwueckne 3amaud = Ha
CIICIJICHHOE HacJIeJIOBaHUE TI'C€HOB H
HapyILICHUE CIICTICHUS MEXTY
reHaMu
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12.5 | I'enetuka mnojia 1 ['eneTrka nosa. XpoMOCOMHBIN PackpriBaTh conep:xaHre TEpPMUHOB U
MEXAaHU3M ONPEAECTICHUS oA, MOHSITUI: AyTOCOMBI, ITOJIOBBIE
AyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMBI. XPOMOCOMBI, TOMOTaMETHBIN 1101,
['oMorameTHsbIN U reTeporaMeTHBIN reTepPOraMeTHBIM TOJI.
noJ. [ 'eHeTnueckas CTpykTypa OOBICHATH XPOMOCOMHBIN MEXaHU3M
TOJIOBBIX XpoMocoM. HacnenoBanue OIIPEJICIICHUS T10J1a Y OPraHU3MOB.
IIPU3HAKOB, CLICHJICHHBIX C IIOJIOM. [IpuBOIUTE IPUMEPHI HACIIEAOBAHMS
JleMOHCTpALHH MPU3HAKOB, CIETUICHHBIX C MOJIOM.
Tabnuitel u cxembl: «['eHeTHka moay, COCTaBIATE CXEMEI CKPCIMBAHM
«Kapuotun uenosekay, «Kapuotun PCHIAT ICHCTIICCKUC 3a/1a41 Ha
ApO30dHBDY, «KAPHOTHII ITHITED HACJIEJIOBAHKE TPU3HAKOB, CIICTNICHHBIX

C TIOJIOM.

[TpuBOANTH MPUMEPHI T€HETUYECKUX
3a00s1eBaHuM U 1€PEKTOB

y OpPTaHU3MOB, CBSI3aHHBIX C MTOJIOBBIMU
XpOMOCOMaMH
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12.6 | 'eHoTum Kak
LIEJIOCTHASA CUCTEMA

I'enorun KaK II€JIOCTHas
[Inenorponus —
MHO>KECTBEHHOE JCHCTBHE I'CHA.
MHOXeCTBEHHBIN
BzanmMopelictBue  HeaJUICIBLHBIX
T'CHOB.

CHCTCMaA.

AJJICJIIN3M.

KomnemeHnTapHOCTh. DnKCTa3.
[Tomumepusi.

['eHeTyeCcKuit KOHTPOJIb PA3BUTHS
pacTeHHI, )KUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3NOIOTMUECKUX MPOIIECCOB,
MOBE/ICHUS U KOTHUTUBHBIX (DYHKIIUMA.
['eneTnueckue MexaHU3MbI
CHUMOHOTreHe3a, MEXaHU3MBbI
B3aMMOJICUCTBHS «XO35MH — Mapa3uT»
U «XO3UH — MUKPOOHOMY.
I'eneTnyeckue acreKThl KOHTPOJIS U
W3MEHEHHUS HACJIeICTBEHHON
uH(pOpMaIKU B TOKOJECHUSIX KIETOK

U OPraHU3MOB.

JdemMoHcTpanuu

Tadmuibel U cxeMbl: «MHOKECTBEHHBIN
ajienu3my;«B3anMoieicTBuEe TeHOBY

PackpriBath conep:kaHue TEPMUHOB U
MOHSTUN: MHOKECTBEHHOE JICHCTBUE
re’a (mieloTponus),
KOMILIEMEHTAPHOCTh, IUCTA3,
MOJIMMEPHUSL.

Onpenensate (GopMbl B3aUMOJICUCTBUS
AJUIENIbHBIX U HEAJUJIEIbHBIX TEHOB.
[IprBOIUTHE MPUMEPHI IIEUOTPOITHOTO
JICUCTBUS T€HOB.

Pemiars renernueckue 3aadyn Ha
B3aUMOJICMCTBUE  HEAUICIIbHBIX
ICHOB

HToro yacos mo reme

10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYUBOCTH
13.1 | I3meH4HnBOCTH 1 B3aumoneiicTBue TeHOTHHA W cpeibl | PackpeiBaTh cojepikaHne TEPMUHOB U
MPU3HAKOB. Byl pu GopMHUpPOBAHUY (HEHOTHUTIA. MOHSATHI: N3MEHUNBOCTD,
U3MEHYMBOCTHU N3MeHYnBOCTH MPU3HAKOB. HEHACIIeJICTBEHHAS] U3MEHUNBOCTD,

KauecTBeHHbBIC M KOJIMYESCTBCHHbBIC
NpU3HAKA. BUJIbI NI3MEHYUBOCTH:
HEHAaCJICJICTBCHHAs 1 HACJICACTBCHHAS.
JemoHcTpauun

Tabauie! ¥ cxeMbl: « Buabl

HU3MCHYMBOCTHY.

Oo0opynoBanme: xUBbIE U repOapHbIC
AK3EMIUIIPBI KOMHATHBIX PACTECHUM;
pucyHku (poTtorpadum) ;KUBOTHBIX C
Pa3IMYHBIMU BUIAMH U3MEHYUBOCTHU

HACJICICTBEHHAS U3MEHYUBOCTb.
CpaBHMBaTh HEHACJIEICTBEHHYIO
VU3MEHYMBOCTD C HACIIEICTBEHHOM.
[IprBOIUTH MpUMEPHI KAUECTBEHHBIX
Y KOJIMYECTBEHHBIX IPU3HAKOB
OpPraHU3MOB, ITPOSIBIICHUN Y
OpraHU3MOB HEHACJIEICTBEHHON U
HACJICCTBEHHOW U3MEHUYUBOCTH
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13.2

MoaudukanronHas
N3MEHYUBOCTE

MonudukanronHas "3MEHYHUBOCTb.
Pounb cpenpl B popmupoBaHuu
MOAU(PUKAITIOHHON U3MEHUYNBOCTH.
Hopwma peaxiyu npusHaka.
BapuanunonHsblIii psi u BapualiioHHas

kpuBas (B. Moranncen). CBolicTBa
MOAU(UKAITMOHHONH N3MEHUYUBOCTH.
JdemMoHcTpanuu

TabauIbl U CXEMBI:

«MoaupukanmoHHass ”3AMEHYUBOCTHY.

OO0opynoBanme: K1BbIe U repOapHbIe
AK3EMIUIIPBI KOMHATHBIX PACTECHUM;
pucyHkH ((poTorpadun) > KUBOTHBIX

PackpsIBaTh conepxaHne TEPMUHOB
Y TIOHATUI: MOIU(UKALIMOHHAS, TN
(eHoTUnIMYECKas, U3BMEHUYNBOCTD,
BApUAHTA, BAPUALIMOHHBIN P,
BAapUALIMOHHAS KpUBas, HOpMa
peakiuy npru3HaKa, MOAU(PHUKAIIH.
XapakTepu3oBaTh CBOMCTBA
MOIM(UKAIIMOHHONW N3MEHYUBOCTH.
[Toka3bIBaTh pOJIb yCIOBUM BHEIIHEN
Cpelibl B pa3BUTUN MOJU(UKALIMOHHON
VU3MEHYUBOCTH Y OPTaHU3MOB.
Crpounts BapyualMOHHBIE PSIAbI U

C mpuMepaMu
MO U (DUKATUOHHON
n3MeHuYnBOCTU. JIabopaTopHas
padora

«HccnenoBanue 3aKkOHOMEPHOCTEN
MO (PUKAITMOHHOM U3MEHUYNBOCTH.
ITocTpoeHune BapraliMOHHOIO psia U
BAPUALIMOHHOU KPUBOM»

rpaguk  KpuBOWH
MIPU3HAKOB Y PA3JIMYHBIX OPTAaHU3MOB

HOPMBI  peakiuu
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13.3 | I'enoTnnnyeckas I'enoTunuueckas N3MEHUYUBOCTb. PackpbiBaTh coJiep>KaHUE TEPMUHOB U
N3MECHUYHUBOCTb. CBoiicTBa TEHOTUITMYECKOM MOHATUH: KOMOMHATUBHAS
KomMmOunatuBHas U3MEHYUBOCTH. BBl FTEHOTUNIMYECKON | W3MEHYMBOCTH, MyTallMOHHAS
M3MEHUYMBOCTH M3MCHYMBOCTH: KOMOMHATHBHAS, W3MEHYHUBOCTh, KOMOMHAIIUH, MYTaIlHH.

MYyTAaI[MOHHAs. XapakTepu3oBaTh CBOMCTBA
KomOnHaTnBHAs N3MEHYNBOCTD. FeHOTHUITNYECKON M3MEHUYMBOCTH.
Melio3 1 MoJIOBOM MPOIIECC — OCHOBA OnuceIBaTh MEMO3 U MOJOBOM MPOIIECC
KOMOWHATUBHOU M3MEHUYUBOCTH. KaK OCHOBY ITPOSIBJICHUSI Y OPraHU3MOB
Posp KOMOMHATUBHONM N3MEHUYHBOCTH KOMOMHATUBHOM N3MEHYUBOCTH.
B CO3/IaHMU TEHETHYECKOTO IToka3pIBaTh HAa KOHKPETHBIX IPUMEPAX
pa3HOOOpasys B IPe/Ieiiax OXHOTO POJIb KOMOMHATUBHON M3MEHYMBOCTH B
BHIA. CO3JIaHMU T€HETUYECKOTO
JemoucTpamun pa3HooOpasus OpraHM3MOB B IMpeeax
Tabanub! 1 cxeMbl: «KomMOnHaTHBHAS OMHOTO BHAA.
M3MEHUYMBOCTHY, «Menos3», (CpaBHHBATH TEHOTHIIECKYIO
M3MEHYUBOCTh C MOJIU(PUKAITUOHHOMN
«O1I0q0TBOPEHUEY

13.4 | MyTanuonHas MyTannoHHast ”3BMEHYMBOCTD. Bubl PackpeiBaTh conep:kaHue TEPMUHOB U
U3MEHUYMBOCTb. MYTAallli: TEHHbIC, XPOMOCOMHBIE, MOHSATHM: MyTallMu, XPOMOCOMHBIEC
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTpoiku (abeppauun),
MYTaIlMOHHOTO WHIYLIMPOBAHHBIC MyTallUM. SIIEpHBIE | MOJUIUIOUINS, AaHEYTUIOU 1N, MYTaHT,
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mporiecca.
DIUTeHETHKA

N NUTOINIa3MAaTHUYICCKHUC MYyTallUH.
CoMaTH4EeCKHE U TOJIOBBIC MyTalu.
HpI/I‘II/IHBI BO3HUKHOBCHMHS

MyTaluii. MyTareHsl U UX BIUSTHUE
Ha OPraHu3Mbl. 3aKOHOMEPHOCTHU
MyTaIMOHHOIO Mpoliecca. 3aKOH
TOMOJIOTUYECKHX PSAJIOB

B HaCJICACTBEHHON N3MEHUYNBOCTH
(H.A. BaBunog). Buesinepnas
M3MEHUYUBOCTh U
HACJIEICTBEHHOCTb. Jnucenemura u
ONULEHOMUKA, POJlb
SNUEeHeMUYecKUx haxmopos &
HAac1e008aHuy U U3MEeHYUBOCMU
GeHomunuyeckux npusHaKos y
OP2AHUBMOG.

JeMmoHcTpanuu

IToptpertsl: I'. [le @pus, B. Moranucen,
H. U. BaBunos.

Tabnuiel u cxembl: «I'eHeTHueckue

3a00JIEBAHUS YEI0OBEKAY, « BHIBI
MYTaLUm».

OobOopynoBaHme: )KUBBIE U
repOapHbIe SK3EMILIIPbI KOMHATHBIX

MyTareHsbl.

[IpuBOIMTH IIPUMEPBI MYTalHH,
BCTPEUYAIOIINXCS y pa3HbIX
OpraHU3MOB. Knaccudunuposats

MyTalun 110 pa3HbIM OCHOBAHUSM.

Paznuuatek Ha n300pakeHUsIX (cxemax,
Ta0JIUIIax ) TCHHbIC MYTaIlUH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BUJIOB: JICJICIINH, TYTUTUKAIUH,
TPAHCIIOKALINKY, THBEPCUU; T€HOMHbIE
MyTalllH.

CpaBHUBaTh MEXIy COOOW MyTaIlu
Pa3HBIX BHUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTallUOHHOW M3MEHYHUBOCTH.
Ha3zbpiBaTpe npuunHbI My TallUN,
BBISBJISITh UCTOYHUKH
(hakTOpPOBMYTareHOB B OKPY Karoleu
cpene (KOCBEHHO).

[IpuBoAUTH POPMYIHPOBKY 3aKOHA
TOMOJIOTUYECKUX PSAJIOB U
HacleJICTBEHHOM n3MeHUnBocTH H.
N. BaBunoBa u 000CHOBBIBATH €T0
3HAYEHUE ISl IPAKTUKHU CEITbCKOTO
XO035IUCTBA
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pactenuit; pucyHku (ororpadun)
YKUBOTHBIX C Pa3IMYHBIMHU BUIAMU
W3MEHYHBOCTH.
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IIpakTHyeckasi padbora
«MyTanuu y 1po30@uiibl (Ha TOTOBBIX
MUKpOIpenaparax)»

Hroro

Y9acCoB I1I0 TEME

6

14

Tema «I'eHeTHKA YeJI0BEKA»
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141

I'eneTnka 4yenoBeka.
MeToabl METUITMHCKON
T€HETUKH

Kapuotumn uenoBeka. MexayHapoaHas
IporpaMmMa UCCIEJOBAHUS T€HOMA
4yesioBeKa. MeToabl U3yUEHHs TEHETUKA
YyeJIOBEKa: FreHeaIOrnueCKui,
OM3HEOBBIN, IIUTOTCHETHYCCKHUM,
MOMYJIALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKH.
CoBpeMeHHOE OnpeeICHUE TeHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM YHCIIE C
nomonipto [11[P-ananu3a.
HacnencTBennbie 3a001€BaHUs
yelioBeka. I eHHbIe 1

XPOMOCOMHBIE 00JIE3HU YEIOBEKA.
bone3nu c HacinencTBEeHHON

MPEIPACIIOIOKEHHOCTHIO. 3HAUEHUE
MEIUIIMHCKON IT'€HETUKU B
MPEIOTBPAIICHUN U JICUCHUH
FeHETUYECKUX 3a00JIeBaHUI
yeJioBeKa. MeJIMKO-TeHETUIECKOE
KOHCYJIbTUpOBaHUE. CTBOJIOBBIE
KieTKU. [loHITHE «T€HETHYECKOTr 0

PackpeiBaTh conep:kaHue TEPMUHOB U
ITOHATHN: CEKBEHUPOBAHUE, KapTa
XPOMOCOMBI, TPOOaH/1, HACIEACTBEHHBIE
00Je3H1 (MOHOTEHHBIE, TOJIUTCHHBIE,
T€HHbIE, XPOMOCOMHBIE),
MEJIUKOTE€HETUUECKOE
KOHCYJIbTUPOBAaHUE, JOPOI0BAS
JUArHOCTUKA, aMHHOLICHTE3.
[lepeuncnarb 0COOEHHOCTH U3YUECHHUS
TE€HETUKHN YEJIOBEKA U METOIbI
MEIUIUHCKON T€HETHKHU.
XapakTepu3oBaTh METObI N3yUECHUS
TeHETHKHU YeJIOBeKa (FeHealI0rn4ecKui,
OM3HEIOBBIN, IIUTOTCHETHYCCKUM,
MOJIEKYJISIPHO-T€HETUUECKHH,
NOMYJIIUMOHHO-CTATUCTUYECKHA ).
OnuceIBaTh 1EH, 338]1a41 U
JOCTHKEHHUS MEKTyHApOIHOM
nporpamMmsbl «I'€HOM YeloBeKay.
Paznmuate Ha n300pakeHusIx (cxemax,
Ta0JIUIax ) KapThl XpPOMOCOM
(renetnueckue, HU3NIECKUE,
CHKBEHCOBBIC).
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rpy3a». DTUYECKUE ACTIEKTHI
WCCJICIOBAHMM B 001aCTH
pEIAaKTUPOBAHUSI TECHOMA U CTBOJIOBBIX
KJIETOK.

['eneTnueckue GhakToOpbl
MOBBIIICHHON YyBCTBUTEJIBHOCTH
YenoBeka K (GU3UYECKOMY U
XUMHYECKOMY 3arpsi3HEHUIO

OKpY Karolen cpepl. I enetnueckas
MPEAPaCIIOIOKEHHOCTh YEJIOBEKA K
MTaTOJIOTHSIM.

JleMoHCTpanun

Tabnuibl u cxembl: «Kapuotun

YeNnoBEKA», «MeToabl n3ydeHHs
T€HETUKH YeJIoBeKay, «I eHeTnueckue
3a00J1eBaHUS YEIIOBEKAY.
IIpakTnueckas pabdora

«CocTaBlieHHE U aHAIU3 POJOCIOBHOW»

OrnucpIBaTh METObI COBPEMEHHOTO
ompeiesIeHHs] TEHOTHUIA OpraHu3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TCHOTUIIMPOBAHUE, B TOM UHCIIE C
nomombio I11[P-ananu3a.
XapakTepu3oBaTh HACJIEICTBCHHbBIC
3a00JIEBaHUS YeJIOBEKa U
3a00J1€BaHMs C HACJIEJICTBEHHOM
MPEIPACIIOIOKEHHOCTHIO.
CpaBHHBATH T'€HHBIE,
XPOMOCOMHBIE 0O0JIC3HU YeJIoBeKa 1
0O0JIE3HU C HACJIEACTBEHHOU
MPEAPACIOJIOKEHHOCTHIO.
YcTaHaBiauBaTh B3aUMOCBSI3b MEKTY
HacJIeICTBEHHBIMHU 32001€BaHUSIMH
YyeJ0BEeKa U UX TCHEeTHYECKOM
ocHOBOM. OOOCHOBBIBATH 3HAUCHUE
MEJIUKOT€HETHIECKOTO
KOHCYJIbTUPOBAHUS B
MPE0OTBPAICHUH U JICUCHUHU
HACJIEACTBEHHBIX 3a00JI€BaHUI
yeJioBeKa

Htoro

4aCoB [0 TEME 3

15

Tema «Cesiekuusi OpraHu3MoB»
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151

OCHOBHBIC TTOHSATHUS
CCIICKIINI

I[OMCCTI/IKaHI/I}I H CCIICKIMA.

3apoKIECHUE CEIIEKIUU U
JIOMECTUKAIIAN. Y YEHUE
H./. BaBumnosa o IlenTpax

PaCKpLIBaTB COACPIKAHNUC OCHOBHBIX
MMOHSTHH: CCIICKI U, JOMCCTHUKAIIHA,
IMPpUMHUTHUBHAsS CCIICKIAA,
KOMOMHATHBHAas CCJICKI U, COPT,
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MIPOUCXOXKIEHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuil. Poib
CEJICKIIMH B CO3/IAHUU COPTOB
pacTeHuil ¥ NopoJ )KUBOTHBIX. CopT,
opoJia, TaMM. 3aKOH
TOMOJIOTHYECKHUX PSAOB B
HacJIeICTBeHHOUN u3mMenunBoctu H.U.
BaBunosa, ero 3HaueHue st
CEJICKIIMOHHOM pabOThI.
JleMoHCTpanun

[Toprpetsr: H. . BaBuiios,

N. B. Muuypum, I'. /1. Kapneuenxo,
I1. I1. JIykpsnenko, b. JI.

ActaypoB. TaOIHUIIbI U CXEMBbI:

«LIeHTpBI MPOUCXOKICHUS U
MHOT000pa3usi KyJIbTYPHBIX
pacTeHui», «3aKoH
TOMOJIOTMYECKUX PSJOB B
HACJIEJICTBEHHON N3MEHUUBOCTI.
JlaGopaTopnas padora«3yuenue
COPTOB KYJIbTYPHBIX pacTeHUH 1
MOPOJT JOMAITHUX

KHUBOTHBIX»

10po/1a, IITaMM.
[lepeunciiATh OCHOBHBIE 3TAIIbI
Pa3BUTHS CEJIEKIMU KaK Mpouecca u
HayKH.
XapakTepu3oBaTh
yuenus H. M. Basumosa o Ilentpax
INPOUCXOXKACHUS UM MHOrooOpasus
KYJIbTYPHBIX PACTCHUM.

coJiepKaHue

IToka3biBath LIeHTpBI IPOUCXOKACHUA U
MHOT000pa3usi KyJIbTYPHBIX PACTEHUN U

L{eHTpbl JOMECTHUKAITUN JOMAITHUX
YKUBOTHBIX Ha KapTe MUPA, CBSI3bIBATH
UX MECTOITOJI0KEHHE C OUaramMmu
BO3HMKHOBEHUS JPEBHEHIIIIX
LABIJIN3AIUH.

CpaBHMBATH COPT, MOPOJY, IIITAMM C
BUJIAMU-POJIUYAMH.

OO0O0CHOBBIBAThH 3HAYCHHUE 3aKOHA
TOMOJIOTUYECKHUX PSIIOB B
HaCJICIICTBEHHON N3MEHYNBOCTHU

H. 1. BaBunoBa a1 CeJIEeKIIMOHHOMN
paboTHI.

OnuceIBaTh NEPCIEKTUBBI
JIOMECTHUKALIUNA U CO31aHUE HOBBIX
COPTOB KYyJIbTYPHBIX PACTEHUH, TOPOJ
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JIOMAILIHUX KUBOTHBIX U IITAMMOB
MUKpPOOPTaHU3MOB
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15.2

MeTtonabl
CEJIEKIIMOHHOM
pabotsl. CoxpaHeHue,
U3y4YEeHUE U
HCIOJIb30BaHUE
FeHETUYSCKHUX

pecypcoB

MeTobI CeNEeKIIMOHHON PabOTHI.

W cKycCTBEHHBIM 0TOOP: MacCOBBIM

Y UHJVMBUAYAJIbHBIA. DTaIbl
KOMOMHAIIMOHHOM CENIEKIINH.
HcnblTanue npon3BOgUTENEH 110
noToMCTBY. OTOOp MO TEHOTUITY C
MTOMOIIIBIO OILIEHKHU (heHOTUIa
MOTOMCTBA U OTOOP MO F€HOTHUITY C
romoibsio aHanuza JJHK.
HcKkycCTBEHHBIN MyTareHe3 Kak MeTo
CEJICKIIMOHHOM padoTHI.
PagnaninoHHbBIN 1 XUMHYECKUHN
MyTareHe3 Kak UICTOYHUK MyTalHuil y
KYJbTYPHBIX (POPM OpPraHU3MOB.
Hcnonb30BaHne TEHOMHOTO
PEIAaKTUPOBAHUSA U METOJOB
pekomOuHanTHbIX JJHK mis
MOJTYYEHHUSI UICXOJITHOTO MaTepHalia Jjist
CEJICKIIUH.

[Tosrydyenre noNMUILIONI0B.
BryTpuBugoBas rubpuanzaimsi.
bnuskopoacTeeHHOE

CKpelnIuBaHue, Wi UHOPUIHHT.
HeponcrBeHHOE CKpelnBaHue,

WM ayTOpUIMHT. ['eTepo3uc u ero

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUI: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOIUTEIIN, SKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPEIIMBAHUE, HITN
WHOPHIUHT, HEPOJACTBEHHOE
CKpelIMBaHue, WIK ayTOPUJIMHT, YACTas
JUHUS, TeTepo3uc (THOpuaHas cuiia),
IT€HOMHOE PEIaKTUPOBAHHUE,
VCKYCCTBEHHBII MyTarcHes,
(aKTOpBIMyTareHsbl, NOJIUILIIOUIBI,
OTJaJIEHHAs THOpUIM3ALINS,
CEKBEHHPOBaHKE. XapaKTepHU30BaTh
OCHOBHBIE METObI CEJIEKIINN PACTEHUM
Y )KUBOTHBIX:

HCKYCCTBEHHBI OTOOD U
rUOPUIU3AIINIO.

CpaBHUBATh MaCCOBBIN UCKYCCTBEHHBI
0TOOp C MHIUBUTyaJIbHBIM, TOKA3bIBATh
VX 3HAYEHHE IS CEJIEKIUN
KYJbTYPHBIX PACTEHUN U JOMAIIHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIE TPUMEPHI
OTJANIEHHON TMOpUIN3aluu B
ceneknun. OnuckIBaTh OMbBIT 1. /1.
Kapneuenko 1mo mpeoaosieHuo
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npuuuHbl. Mcnons3oBanue
reTEPO3UCa B CEJICKIUU.
OTtnanénnas rubpuIA3aIms.
IIpeononeHue

OeCII0/11sl MEXKBUJIOBBIX THOPHU/IOB.

Paznmuuate Ha M300pakeHMsIX (cXemax,

Ta0NHIax) y OTACIBHBIX
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Oecruroaus MEXBUIOBBIX THOPHUIOB.
JlocTrkeHns1 CeNeKuny pacTeHUN U
KUBOTHBIX. «3€1€HASL PeBOIIOYUSLY.
CoxpaHeHHE U N3YYEHUE TCHETHYECKUX
PECYpPCOB KYJIbTYPHBIX PACTCHUHN U HX
JTUKAX POIUYCH NJIs1 CO3JaHUsT HOBBIX
COpPTOB M THOPHUIOB
CEIBCKOXO3SIMCTBEHHBIX KYJIBTYD.
H3yuenue, coxpanenue u ynpasieHue
2eHeMuUYeCKUMU pecypcamu
CENbCKOXO3AUCMBEHHbIX U
NPOMBICTIOBLIX HCUBOMHBIX 8 YETIIX
VAVYULEHUSL CYUWeCBYIOUUX U CO30AHUS
HOBbIX NOPOO, NUHUL U KDOCCOB8, 8 MOM
yucie ¢ NPUMeHeHUeM CO8PEMEHHBIX
Memo008 HaAYHUHbBIX UCCAe008AHUIL,
nepeoosulx uoell U nepCneKmuGHbIX
MEexHOoN02U.

JeMoHcTpanuu

IToptpetsl: H. . BaBuiios,

N. B. Muuypum, I'. JI. Kapneuenko,
H. Bopnoyr, /I. K. bensies.
Ta0auuel 1 cxeMbl: « MeTo bl

cenexkuum», «OTaanéHnas
rudpuau3anusy, «MyTtareHesy.

MPEJICTABUTENIEN KOHKPETHOTO COPTa
Y TIOPOJIbI XO35IMCTBEHHO IIEHHBIE
MPU3HAKHU, HEOOXOIUMbIC YETIOBEKY.
XapakTepu30BaTh POJIb CEJICKIINU B
oOecrieyeHru IPOI0BOJIbCTBEHHON
0€30MacHOCTH
yenosevecTBa.l[puBoanTh
KOHKPETHBIE IPUMEPHI IOCTUKEHUIA
CEJICKIINU KYJIbTYPHBIX PACTCHUU U
JOMaIIHUX )KUBOTHBIX B Poccuu
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JlaGopaTopHnasi padora
«3ydeHne MEeToJI0B CEeJIEKIIUU
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pacTeHu»

IIpakTuyeckas padora
«IIpuBrBKa pacTeHHID».
IKCKypcusa«OCHOBHBIE METO/IBI
JOCTH>KEHHSI CEJIEKIIMN PACTEHUN 1
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOMUCHBITATEIbHBIN YYaCTOK, B
TEIJIMYHOE XO351CTBO,

B J1a00paTOPUIO arpOyHUBEPCUTETA WU
HAy4HOT'O LIEHTPA)»

NToro yacos o reme 4

16 Tema «BHOTEXHOJIOTHSI U CHHTEeTHUYECKAas OMOJIOTHs»
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16.1

buorexHomorus kak
HayKa U OTpacib
IIPOU3BO/ICTBA

OOBEKThI,  HCIOJIb3yEMbIE B
OMOTEXHOJIOTHH, KJIETOYHBIE H
TKaHEBbIC KYJbTYPBI,
MUKPOOPTaHU3MBI, ux
XapaKTEPUCTHKA.

TpaauimonHass OMOTEXHOJIOTHS:
xJe00one4YeHue, moayyYeHue
KUCJIOMOJIOYHBIX MTPOTYKTOB,
BUHOIeTIe. MUKPOOHOJIOTHUECKU
cuHTe3. OOBEKTHI
MUKPOOUOJIOTUUECKUX TEXHOJIOTHIA.
[IpousBoacTBO O€Ka, aMUHOKHUCIIOT U
BUTAMMHOB.

JeMoHcTpanuu
Tabnauusl 1 cxembl: «Mcronp30Banue

PackpeiBaTh copepikaHue TEPMUHOB U
MTOHSATHI: OMOTEXHOJIOTHS,
TpaJANIIMOHHAS OMOTEXHOJIOTHS,
MUKPOOUOJIOTUUECKUN CUHTE3,
MUKPOOHOJIOTHYECKAsT TEXHOJIOTHS.
[lepeuncnarh HanpaBICHUS
OMOTEXHOJIOTHH; U U 3aJ1a49H,
cTosIIMe TIepe] OMOTEeXHOJIOTUEH.
XapakTepu3oBaTh 0OBbEKTHI,
HCIIOJIb3YEeMbI€ B OMOTEXHOJIOTUH, —
KJICTOYHBIC ¥ TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OnucpIBaTh OCHOBHBIC METO/IbI
TPaIUIIMOHHON OMOTEXHOJIOTHH U

134



®enepanbHas padouas nporpamma | buonorus. 10—11 knacesl (yriryOaéHHBIN ypOBEHb)

MHUKPOOPraHU3MOB B
MIPOMBIIJIEHHOM IPOU3BOJICTBEY.
JlaGoparopHasi pabora «l3yueHue
00BEKTOB OMOTEXHOJIOTHI.
IIpakTudeckas padora«llonydeHue
MOJIOYHOKHCIIBIX TTPOTYKTOBY.
Jkckypeusi «buorexnonorust —
BaOXKHEMIIIas MPOU3BOIUTEIIbHAS
CUJIa COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOJICTBO)»

JOCTHKCHHS MUKPOOHOJIOTHUECKOM
TEXHOJIOTHUH.

OO0O0OCHOBBIBATH 3HAUECHHE
OMOTEXHOJIOTUU

JUJTSL CEJILCKOXO3IUCTBEHHOTO
MIPOU3BOJICTBA
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16.2

OcHOBHEBIE
HaIpaBJICHUS
CUHTETUUYECKOHU
OuoJIoTHHU

Coznanue TeXHOJIOTU U
WHCTPYMEHTOB I€JICHANPaBICHHOTO
U3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LIEJIbIO TTOTYUYEHUS
OpraHU3MOB U UX KOMIIOHEHTOB,
COJIepKallluX HE BCTPEUYAOIIHUECs B
npupoie OMOCUHTETUUECKUE MTYTH.
Knerounas nrxenepus. MeTo bl
KYJIBTYpBI KJIETOK U TKaHEH PaCTeHHM U
XKUBOTHBIX. KpnoOaHKu.
Comaruyeckasi rTuOpuA3aus u
COMATUYECKUI AYMOPUOTEHES.
Hcnonb3oBanue ramionioB B
CEJICKIIUH PACTEHUM.

Ilonyuenue MOHOKIOHANLHBIX AHMUME.

PackpeiBaTh copepikaHue TEPMUHOB U
MIOHATHM: KJIETOYHAsI HHXKEHEPUsI,
KJICTOYHAs TEXHOJIOTHSI, METOI
KYJIbTYPBI KJIETOK U TKaHEH,
TOTUIIOTEHTHOCTD, ITIOPUIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJILHOE
pPa3MHOXXEHUE PACTEHUM, COMAaTUUECKas
ruOpUaAN3aLINs, TaIOUbl, THOPUIOMBI,
MOHOKJIOHAJIBHBIC 1 MTOJIMKIIOHATILHBIC
aHTUTENa, METOJ] TPAHCIUIaHTAIlUU SIIep,
KJIOHUPOBAHHUE.

XapakTepu30BaTh OCHOBHBIC
HamnpaBJICHUS] CHHTETUYECKOM
OMoI0THH.
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Hcnonvzoeanue MOHOKIOHANbHBIX U OnuceIBaTh HA KOHKPETHBIX MPUMEPAX
NOJIUKTIOHATIbHBIX aHmumel 6 METO/bI KIIETOYHOW UHKEHEPHUH.
meouyune. YICKyCCTBEHHOE [IpuBOAUTH IPUMEPHI UCIIOIB30BAHUS
OIJIOAOTBOPEHHE. PEKOHCTPYKIUSA MOHOKJIOHAJIBHBIX U MOJIUKJIOHAIBHBIX
ANUEKIETOK U KIIOHUPOBAaHUE AHTUTEII B METUIINHE.

KUBOTHBIX. MeTon O1eHnBaTh 3HAUECHUE CUHTETHYCCKOM
TpaHCILTaHTaluK AACP KICTOK. OMOJIOTHY TSI CEJIbCKOTO XO3MCTBA U
Texnonozuu 0300poénenus, MEIULINHBI

KYJIbMUBUPOBAHUS U
MUKDOKJIOHATLHO20 PA3ZMHONCEHUSL
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.
JleMoHcTpanuu

Tabanub! 1 cxeMbl: «KiteTounast
WH)XECHEPUSD)
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16.3

XpoMOCOMHas 1
TE€HHAsl NHXKEHEPUS

XpOMOCOMHAasl M TE€HHAs] UHKEHEPUS.
N cKyCcCTBEHHBIN CUHTE3 T€HA U
KOHCTPYHPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JJOCTHKEHUS 1
MEPCIEKTUBBI XPOMOCOMHOU H
T€HHON MHXEHEPUU. DKOJIOTUYECKUE
Y ATUYECKHUE POOJIEMbI TEHHOM
VHXeHepuud. [leMmoHcTpanuu
Tabauiel 1 cxembl: «['eHHas
WHXKECHEPUSH

PackpriBaTh copepkaHne TEPMUHOB U
MOHSATUH: TCHHAS] HHKCHEPHS,
PECTPUKIIMOHHBIC SHIOHYKJII€a3bl
(pecTpUKTa3bl), TUIKHE KOHIIHI,
TUTa3MUJIbI, PECTPUKIINS, TUTUPOBAHNE,
TpaHchopMaLysl, CKpUHHUHT,
TpaHCTEHHBIE (TEHETHYECKH
MOAUGUITUPOBAHHBIEC) OPTAHU3MBI.
OnuceIBaTh METO/IbI PENPOTYKTUBHOTO
Y TepaneBTUIECKOTO KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTHH U CIIOCOOBI
IeHETUYECKON NHKEHEPUH.
XapakTepu3oBaTh JOCTUKEHHS TEHHOU
WH)XEHEPUH.

O1ieHMBaTh SKOJIOTUYECKHUE U ITUUECKUE
po0IeMbl KIIOHUPOBAHUS U CO3/IaHMUS
TPAHCTEHHBIX OPTaHU3MOB,
IIEPCIEKTUBBI PA3BUTHUS XPOMOCOMHOU
Y TEHHOW UHXECHEPUU
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16.4

MenunnuHckue
OHMOTEXHOJIOTUH

MeuiuHckre OMOTEXHOIOTHH.
Ilocmeenomuas yugpposas meouyuna.
III[P-ouacnocmuxa. Memabonommbiil
AHANU3, 2EHOYECHMPUUECKULL AHATIU3
npomeoma uenosexa OJisi OYeHKU
COCMOSIHUSL €20 300PO0BbSI.
Hcnonvzosanue cmeonoswix Kiemox.

Tapzemnas mepanus paxa.

3D-6uounsicenepus ons pazpabomxu
dyHOAMEHMAILHBIX OCHOB
MeOUYUHCKUX MEXHOJIO2ULL, CO30AHUS
KOMNJIEKCHbIX MKAHel couemanuem
MexXHOI02Ull MPEXMEPHO2O
ouonpunmunea u ckaggonounea 0
peuienus 3a0ay
NePCOHANUIUPOBAHHOU MEOUYUHDL.
Cosz0anue 6eKMOPHBIX BAKYUH C YElbI0
obecneyerusi KOMOUHUPOBAHHOU
3auwumol om 8030youmeneti OPBHU,
YCMAaHO8IeHUe MONEKYISAPHbIX
MEXAHU3MO8 (YHKYUOHUPOBAHUS

PackpsIBaTh cofepkaHue TEPMUHOB U
NOHATUI: MEAULUHCKAS
OMOTEXHOJIOTHS, METa0OJIOMHBIH
aHaJIU3, TCHOLIEHTPUYECKUI aHaJIN3,
NEPCOHATM3UPOBAHHAA MEJIULIMHA,
pereHepaTrBHas MEIUIMHA.
XapakTepu30oBaTh METO/IBI
METa00JIOMHOTO ¥ T€HOIIEHTPUYECKOIO
aHaJIM3a; UCIIOJIb30BAHUE CTBOJIOBBIX
kieToK; [II[P-nnarnocTuky; TapreTHyro
Tepanuio paka

PHK-cooeporcawux 8UPYCO8,
8b13b1BAIOUJUX 0c000 onacHole
3a00/1e8aHUS UeNI08EKA U HCUBOMHBIX

HToro gacos mo reme
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PesepBHOE Bpems

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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11 KJIACC
Hanmenosanune
No KommuecTBo OcCHOBHBIE BUABI AESITEILHOCTHA
pa3/iesioB U TEM [IporpammHoOe conepkanue
/o JacoB 00yUaroIIMXCs

y4eOHOT0 IpeMeTa

1 Tema «Bapome}me H pasBUTHUE IBOJHINOHHBIX HpeI[CTaBJIeHHﬁ B OMOJIOTHH,

1.1 | DBostoLUOHHAS 1 OBoumonmonHas tTeopus Y. Jlapsuna. PackpbiBaTh cofiepKaHE TEPMUHOB U
teopus Y. Jlapeuna [Ipeamnochbuiku BOSHUKHOBEHHUS MOHSTUI: KPEallMOHU3M, BH/I,
napBuHU3Ma. JKU3Hb U HAy4HAst cCUCTEeMaTHKa, OMHapHass HOMEHKJIATypa,
nestenpbHocTh Y. [lapBuHa. HMCKYCCTBEHHAsl CUCTEMA
JleMOHCTpALUH KJ1accu(pukany OpraHu3MoB,

I/ICTOpI/I‘ICCKI/Iﬁ MCTO/J, AaPBHUHU3M.

[HopTpeTtsi: Apuctotens, K. JIunnen, XK.
XapakTepu3oBaTh B3TJIsAIbI

b. Jlamapk, 3. XK. Cent-Unep,

Apucrorens DOMneaoKia
K. KroBbe, Y. [JapBuH. P ’ a ’

JIyvkpenmnsgs Kapa . Ped mBHa
Tabaunel 1 cxemsl: «CuctemMa >KUBOU YKP pa,

a3BUTHE KUBOU IIPUPOIEL.
npupoibl (1o K. JIunuer)», P pup
OuenuBate Bkian K. JluHHEs
«JlecTHuIa KUBBIX CylIeCTB (110

B pa3BUTHE OUOJIOTUH.
Jlamapky)», «MexaHuzm p

(dbopMHUpOBaHUS IPUCTTOCOOTIEHUHN Y CpaBHHBATE BI[VIAIBL HA BAL K

PACTEHHIA ¥ XUBOTHBIX (10 sposionuto K. Jlunwues, XK. b. Jlamapka
u Y. JlapBuHa.
Kputnuecku onieHuBaThH

KPEALMOHUCTCKUE B3TJISAIbI HA KUBYIO
MIPUPOLY.

IlepeuncnsaTh KyJIbTYpHO-UCTOPUUECKHE
1 €CTECTBEHHO-HAYYHBbIE MPEANOCHUIKN

Jlamapky)», «Kapra-cxema Mapuipyta
nyremectsus Y. Jlapsunay,
«Haxonxu Y. JapBuna»
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IIOSIBJICHUS DBOJIFOLIMOHHON TEOPUHU
Y. JlapBuHa.

OnuceIBaTh pOJIb UCTOPUUECKOTO
METO/A.

W3maraTe CyIHOCTB 3BOJIFOIIMOHHON
teopun Y. [lapBuHa.

HaspiBaTh OcHOBHBIE (haKkThl OHOrpapuu
Y. JlapBrHa 1 3TaIbl CO3AaHUS UM
ABOJIFOLIHOHHOMN TEOPUU
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1.2

JIBYKyIIIME CUIIBI
ABOJIIOIINN BUIOB IIO
Y. lapBuny

JIBIKyIIME CUJTBI BOJIFOLIUA BUAOB IO
Y. JapBunHy (BbICOKast HHTCHCUBHOCTb
Pa3MHOXKEHUSI OPTaHU3MOB,
HaCJIe/ICTBEHHAs! U3MEHUYUBOCTb,
6oprba

3a CylIECTBOBAHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBINU OTOOD).

JdeMoHcTpanuu

Iloptper: Y. [JapBuH.

Tab6suubl 1 cxembl: «DopMbl 00pbObI
3a cyuiecTBoBaHuey, «Ilopoasl
roiryoein», « MHoroobpasue
KYJBTYPHBIX (DOPM KaIyCThI»,
«IToponbl JOMAITHUX JKUBOTHBIXY,

«CxemMa 00pa3oBaHMsl HOBBIX BUOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHHS ABMXXKYITUX CHJT
HBOJTIOIIHI

PackpeiBaTh copepkaHre TEPMHUHOB 1
MIOHSITUIA: HACJIEICTBEHHOCTD,
W3MEHYHMBOCTH, NCKYCCTBEHHBINA OTOOD,
O0opb0a 3a CyIIecTBOBaHHUE,
€CTECTBEHHBIN 0TOOP.

N3narats CyIHOCTb y4eHUs

Y. Jlapeuna 00 HCKYyCCTBEHHOM
otObope. XapaKTepu3oBaTh JBUXKYIIHE
CHJIBI DBOJIIOIIMHU BUJIOB 110 /lapBHHY.
[IpuMeHSTh 3HAHUS O ABUKYIINX
CUJIax 3BOJIFOLMHY BUIOB 1O /[apBHuHY
JUIsL 0OOBSCHEHUSI MHOTOOOpa3usi BUJIOB,
MOPOJT TOMAITHUX YKUBOTHBIX U COPTOB
KYJIbTYPHBIX PaCTE€HUU
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1.3 | ®opmupoBanue 1 OdopmiieHre CUHTETUYECKON PackpbiBath cofepkaHue TEPMUHOB
CHHTETHYCCKOU teopuu 3Botonuu (CTI). Y TIOHSATHUI: TapBUHU3M, MyTalluu,
TCOpHH 3BOIIONNHU HeiurpanpHast TeOpusi 3BOJIIOLINH. MyTaIMOHHBIN TIporiecc. OOBSICHATH

CoBpeMeHHas 3BOJIIOLIMOHHAS OPAYMHBI KpU3KUCa TapBUHHA3MA.
Oouonorus. 3HaueHUE O60CHOBBIBATH 3aKOHOMEPHOCTh
SBOJIIOLIMOHHON TEOPUH B TpaHC(OpMaMK JapBUHU3MA B
dbopmupoBaHUU CUHTETHUYECKYIO TEOPHUIO 3BOJIIOIUN
€CTECTBEHHOHAYYHOM KapTUHBI (CTD).
MHpa. N3narars ocHOBHBIE noJiokeHus CTO.
JeMoHCTpanun Onenusars Bkiaa ['. Jle @pusa,
IToptpetsl: C. C. YerBepukosn, U. C. C. YeTrBepukona,
N. llImansraysen, [Jx. Xonmaeiis, N. N. HImansraysena, /. K. bensena
J1. K. Benses. B popmupoBanue CT3. OneHnBaTh
Ta6nuue! 1 cxembl: «OCHOBHBIE 3HA4CHNC CTP B popmupoBaHUI y
TI0JIOYKEHHS] CHHTETUYECKOH TEOPHH COBPCMCHHOM CCTCCTBCHHO-HAYHTHON
SBOIOLII KapTHUHBI MUPA

Ntoro vacoB 1o teme 4

2 | Tema « MuKpo3IBOJIIOLMSA U €€ pe3yJIbTaThD)
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2.1

OTarbel
ABOJIIOIIMOHHOT' O
npoiecca:
MUKPOIBOJIIOHUS U
MAaKpPOAIBOJIIOIHA.
[Tomysstius —
3JIeMEHTapHasl
SJIMHHUIIA DBOJIIOINHU

[Momymsinust Kak 3JeMEHTapHast
enuHUIA BoIoIuN. COBpeMeHHbIe
METOBI OLIEHKU TEHETHYECKOTO
pa3sHOOOpasus U CTPYKTYPHI
nomysituid. i3Menenue renogonaa
HOMYJISIIIAU KaK 2JIEMEHTapHOE
ABOJIIOIIMOHHOE SIBJICHUE. 3aKOH
TCHETUYECKOTO PAaBHOBECHUS

PackpbIBaTh cofiep)kaHie TEPMUHOB U
MOHATUH: MUKPOIBOJTFOITHS,
MaKpOABOJTIOITHS, MyTAIHH, TTOITYJISIIHS,
KOMOMHAITUY T€HOB, TCHO(OH/I,
AJIIEMEHTAPHOE IBOJIIOIIMOHHOE SIBIICHNE.
XapaKkTepru30BaTh MUKPOIBOJIIOIHMIO KaK
ATAIl MOSBJICHUS TIPUCIIOCOOJICHUI U
BUJI000pa30BaHUS.

JIx. Xapau, B. BaiinOepra.
JdeMoHcTpanuu

Tabauis! u cxeMbl: «MyTaloHHas
U3MEHYUBOCTBY, «llonmysimonnas

CTPYKTypa BuAa», «Cxema IpOosiBICHUS
3akoHa Xapau—BaiinOepray.
JlaGoparopHasi pabora

«BpIsIBIEHHE U3BMEHYUBOCTH y 0CO0eH
OJIHOTO BUJIa»

XapakTepu30BaTh MOMYJISIIIUIO KaK
AJIEMEHTAPHYIO €IUHHUILY 3BOJIOLUU.
[lepeuncnaTs NpU3HAKU UACATBHON
MONYJISIITUN U OOBSICHATD YCIIOBUS
BBITIOJTHEHUA 3aKOHA Xapau—
Baitn6epra.

[IpumeHIT, UMEoNMECs 3HAHUS TS
OOBSICHEHUS TPUYUMH H3MCHUYUBOCTH Y
0co0e€el OJTHOrO BH/Ia
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2.2

DneMeHTapHbIe
(bakTOphI SBOITIOLUU

DneMeHTapHbIe (PaKTOPbI
(IBMKYIIIME CUIIbI) SBOJTIOLIUH.
MyTauroHHBIN IIpOLIECC.
KomOunHaTuBHast K3MEHYUBOCTD.
Hpetid reHoB — ciyyaiiHbIe
HEHaIpaBJIeHHbIC U3MEHEHUS YaCTOT
ajtened B nomyssuusax. I dexr
OCHOBATEJISI.

Apgexm 6ymoviiouHo20 copviuiKa.
CHudiceHue 2eHemuyecko2o

PpasHoobpasus: NpUYUHbLL U C1e0CMBUSI.

lIposenenue saghgpexma opeiigha cenos
8 OONLUUUX U MATBIX NONYTAYUSX.
Murpannu. U3omsmus nomynsuuin:
reorpadudeckas (IpoCTPaHCTBEHHAS ),
Ouosiornyeckast (penpoayKTUBHAs).
JdeMoHcTpanuun

[Toptpersl: C. C. UeTBepukos, 3.
Maiip.

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATHUM: MYTAallMOHHBIN ITPOIIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISILIMOHHBIE BOJHBI, Tpeiid TeHoB,
MUTpALMH, U30JIS1IKsA, TeorpapuiecKkas
(mpocTpaHCcTBEHHAs) U3OJISILIMS,
onostornveckas (penpoyKTHBHAS)
m3ossnus, 3¢ ekt ocHoBarens, dppexT
OYyTBUIOYHOTO TOPJIBIIIKA.
XapakTepu3oBaTh AJIEMEHTAPHBIE
(bakTOpHI (IBUKYIINUE CUIIbI) SBOJIIOLUY.
OuenuBatsh Bkiang C. C. YerBepukona,
3. Maiipa B pa3BUTHE 3BOJIFOLIUOHHOTO
YUECHUSI.

OOBICHATH TPUYUHBI
HEHANPABJIECHHOTO JEHCTBUS
AJIEMEHTAPHBIX IBOJIOIMOHHBIX
daktopoB. [IpuMeHsITh UMEIOITECS
3HAHUS
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Tabuuibl U cXeMbl: «JIBIKYIIUE CUITbI
SBOJIOLIMNY, « DKOJIOTHYECKas
W30JISIHS TOMYJISIAN CEBAaHCKOMN
dopenny, «I['eorpaduaeckas U30IAIUSA
JUCTBEHHUIIBI CHOUPCKON U
JIMCTBEHHULIBI 1Ay PCKOM»,
«lTonyLIMOHHBIE BOJIHBI YUCIEHHOCTH
XUITHUKOB U )KEPTBY

O JABWXKYIIUX CHUJIaX 3BOJIIOIMUHU ISt
OOBSCHEHUS TPUYMH Pa3HOOOpa3us
reHo(oH/1a TOMYJISAIIUNA OTHOTO BHJIA

2.3

EcTtecTBennsbIit
oTbop —
HaNpaBJISIOIINAN
(haKTOp ABOJIOIINHU

EcrectBenHsbIit 0TOOp —
HaIpasJsomui (pakTop

3BOJIFOLIUHU. POPMBI ECTECTBEHHOTO
0TOOpa: JBIKYIIUHI,
CTaOMIIU3UPYIOIINMA, Pa3pbIBAIOIITII
(nu3pyntuBHbIi). [ToroBoii 0TOOP.
Bo3HukHOBeHHE 1 YBOIIONHUS
COIIMAJILHOTO MOBEICHUS

KUBOTHBIX. JleMOHCTpanuu
Tabauib! ¥ cxeMbl: «CxeMa JIeHCTBUS
€CTECTBEHHOT0 0TOOpa», «DopMmbl
O0pBOBI 3a CYIIIECTBOBAHUEY,
«MHpycTpranbHbIi MEJIaHU3MY,
«OKuBbIe nckonaemspie

PackpwiBath conepkaHue TEPMUHOB U
MOHSATHUM: €CTECTBEHHBIN O0TOOD,
JBIKYIIMA 0TOOP, CTAOUITU3UPYIOUTUI
0TOOp, pa3phIBAIOIINM OTOOP, MOJOBOM
oTbOop.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JBIKYLLYIO U HAMPABJISIIONIYIO CHITY
ABOJIIOLINH, €70 (DOPMBI.

Paznmuuate hopMbl €CTECTBEHHOTO
oTOOpa B MOMYJISAIHUIX, TPUBOIUTH

[IpUMEpPBHI NEUCTBUS B
MONYJISIIUAX (POPM €CTECTBEHHOTO
otbopa.

OOBSCHATH MPEANOCHUTKI TUISt
NEeNUCTBUS JBUKYIIEN u
CTaOMIIM3UPYIOIIEH dbopm

€CTEeCTBEHHOTO 0TOOpA.
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CpaBHuBaTh (OPMBI €CTECTBEHHOTO
oTOO0pa, JIeaTh BHIBOJIbI HA OCHOBE
CpaBHEHMSI.

[TpuMeHsTh UMEroIUeCs 3HaHUS O
€CTECTBEHHOM 0TOOpEe ISl
0O0BSICHEHHUS TIPOIIECCOB,
MPOUCXOISIINX B MOMYJIALHUAX
BUJIOB OPTaHU3MOB
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2.4

[Ipucnoco6ieHHOCTh
OpraHU3MOB KaK
pe3ynbTaT
MUKPOAIBOJIIOIUU

[Iprcnoco0aeHHOCTh OPTaHN3MOB

KaK pe3yJIbTaT MUKPOIBOJIIOIUH.
Bo3nukHOBEHHE MPUCTIOCOOICHUN Y
Opranu3mMoB. ApoMop(}o3bl 1
nanoanantauuu. [Tpumepst
MIPUCTIOCOOJICHHUH Y OpTaHU3MOB:
Mopdonoruueckue, GU3n0JI0ru4ecKue,
OMOXHMMHYECKHE, ITOBEICHYECKIE.
OTHOCHUTEIBHOCTH MTPUCTIOCOOIEHHOCTH
OpraHU3MOB.

JdeMoHcTpanuu
Tabauubl 1 CXEMBI:

«ITokpoBUTENIBCTBEHHAS OKpacka

KUBOTHBIX», «[Ipemynpexmaromnias
OKpacKa >KUBOTHBIX),
«DU3NOJIOTUYCCKHE aJanTannumy,
«ITpucrocoOIeHHOCTh  OPTaHU3MOB

U €€ OTHOCUTEIBLHOCTD).

OobopynoBanme: repOapun pacTeHUI;
KOJUIEKLIMY HACEKOMBIX; Uyuesia MTULl U
3BEpEeU C IPUMEPAMU PA3IIUYHBIX
IPUCTIOCOOJICHHIA.

PackpbiBath cofiepkaHue TepMUHA
MPUCIIOCOOJIEHHOCTh OPTraHU3MOB
(amanramus), apomopdos,
UIM0A 1N TaLIHS.

[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
MPUCTIOCOOJICHUI OPraHU3MOB
(Mopdoorudeckue, PU3NOIOTHIECCKUE,
OMOXUMHYECKHE, IOBEJICHUYCCKHUE).
OOBICHATH MEXaHU3M BOSHUKHOBEHHUS
MPUCIIOCOOJICHUH Y

opranu3MoB.[ I[puBoUTE IpUMEPHI
apoMop(}o30B U uaMOaAANTAIIUN Y
pacTeHU U )KUBOTHBIX.

OOBICHATH POTB ApOMOP(O30B B
OCBOCHHMH OpPTaHW3MaMHU HOBBIX CpeJl
oOuTaHUsl.

OOBSACHSTH POJIb UAMOAAANITAIUN B
MPUCTIOCOOJICHUH OPTaHU3MOB K
KOHKPETHBIM YCJIOBUSAM CPEIBI.
JIOoKa3pIBaTh OTHOCUTEIIBLHBIA XapaKTeP
MPUCTIOCOOJICHHOCTH U TIPUBOJIUTH
MIPUMEPBI OTHOCUTEIBLHOCTH
aJarnTaiuim.

149




®enepanbHas padouas nporpamma | buonorus. 10—11 knacesl (yriryOaéHHBIN ypOBEHb)

JlaGopaTopnas padora PackpbIBaTh 3HaYCHHUE ABUKYIINX CUII
«IIpucnocobneHus OpraHu3MoOB U UX HBOJIIOIMU B (DOPMUPOBAHUU
OTHOCHUTEJIbHAS I1€JIECO00Pa3HOCThY. IPHUCIIOCOOICHHI

JlaGopaTopnas paGora
«3yuenue apomop$o30B 1
UIMOAQJANTAllMi Y PACTEHUMN U
YKUBOTHBIX»
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2.5

Bun, ero xpurepuu n
CTpyKTypa

Bup, ero kpurepuu u CTpyKTypa.
JdemoHcTpauumn

Tabmuuer  u  cxembl:  «Kpurtepuu

BUIA», «BuapI-nBOMHUKNY,
«CTpyKTypa BUJa B IPUPOIEH.
OobopynoBanme: repOapun pacTCHHUII;
KOJUIEKIIMM HACEKOMBIX; Yyydesia ITHUI]
Y 3BEpEl pa3HbIX BUJIOB.
JlabopaTopHasi padora «CpaBHEHUE
BUJIOB

110 MOP(OJIOTHYECKOMY KPUTEPHUIO»

PackpriBath conepkaHue TEPMUHOB U
TIOHSITUI: BUJ, KpUTEPUHU BUA,
noymMop(hU3M, BUIBI-IBONHUKH, apeall,
AKOJIOTHYECKas HUIIIA, MOMYJISIIUS,
BUIOBOM KapUOTHUII, KOCMOIIOJIUTHI,
SHJIEMUKH, TTOJABU/IbI, SKOTHUIIHI.
XapakTepu30oBaTh KPUTEPUU BUJIA
(MopdosIornYecKuii, FeHeTUUECKUH,
OMOXUMHUYECKUI, TeOrpaPpUUECKui,
AKOJIOTHYECKUN, ONOXMMUYCCKHI ).
OOBICHATH HEOOXOIUMOCTD
MCIIOJIb30BaHUs BCEH COBOKYITHOCTH
KPUTEPHUEB JIJIsI OPEACICHUS BUI0BOM
MIPUHAJJICKHOCTH OpraHu3Ma.
ITepeuncnsaTb OCHOBHBIE
BHYTPUBHIOBBIC TPYIITUPOBKH.
OOBSACHITH TPUYMHBI CYIIECTBOBAHUS
MOHO- U MOJIUTUITUYECKUX BUOB.
CpaBHHMBATH BUJIBI 110
MOP(OJIOTUIECKOMY KPUTEPHIO
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2.6

BuoobpaszoBanue Kak
pe3yabTaT
MUKPOIBOJTFOITUH.
CBs3b
MUKPOAIBOJTIOITUN U
SIHUAEMHOIOTHU

Bunoobpa3zoBanue kak pe3yiabTaT
MUKPOIBOIOIUH. M305msiiust —
KJIF0ueBOM (hakTOp BUI000pa30BaAHUS.
[Tyt 1 cioco6b! BUA00Opa30BaHUS:
ajutonaTpudeckoe (reorpaguieckoe),
CUMITATPUYECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (ITOJTMILION N3,
rubpuauzanus). JmuTensHOCTh
ABOJTIOIMOHHBIX TTPOLIECCOB.
Mexanu3mbl (HOPMUPOBAHUS
OMOJIOTUYECKOTO pa3Ho00pasusl.
Ponpb 3BosIOIIMOHHON OMOJIOTHH B
pa3paboTKe HAyYHBIX METOJ0B
COXpaHEeHUs1 OMOpazHO0Opa3usi.
MuUKpO3BOJIFOLIHS U KOIBOJIOLUS
Mapa3uTOB U UX XO35CB.

Mexanu3mbl (HOPMUPOBAHUS
YCTOMYMBOCTU K aHTUOMOTHUKAM U
CrocoObI OOpHOBI C HEH.
JdeMoHcTpanuun

Tabnuibt 1 cxembl: «CriocoObl
BUJ1000pa3oBanus», «I'eorpaduueckoe
BUJ1I000pa30BaHUE TPEX BUJIOB
JIAHJIBIIIEN, « DKOJIOTrHYECKOe
BUJI000pa30BaHNE BUOB CHHUID,

PackpbiBaTh conepkaHue TEPMUHOB U
MOHSTHH: BH1000pa30BaHKE,
U30JISIIINSL, KODBOJIOLIUAL.
XapaKkTepu30BaTh

BU000pa30BaHUE KaK pe3ysbTaT
MUKPO3BOIIOLUH. OOBICHATH POJIb
U30JSUN B 00pa30BaHUU HOBBIX
BU/JIOB.

XapaKTepu30BaTh Pa3INUHbIE CIIOCOOBI
BU1000pa3oBaHus (aJUI0MAaTPUUYECKOE,
CUMIIATPUYECKOE).

[TpuBOAUTH KOHKPETHBIE PUMEPHI
BUJIOB, 00Pa30BaBIINXCS Pa3IMIHBIMU
croco0amu.

[IpumeHsTh 3HaHUS CIOCOOOB
BHJI000pA30BaHMS IS

OOBSCHEHHSI IPUYUH

MHOT000pa3us BUI0B. OOBACHSTH
BO3HUKHOBEHHUE YCTONUNBOCTH
MaTOTEHOB K aHTUOMOTHUKAM
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«ITommnonIbl paCTEHUIN,
«KarmycTHopeieuHbIi THOPUI.
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OO6opynoBanme: repbapun pacTeHUN
OJIM3KUX BUIO0B, 00Pa30BaBIINXCS
Pa3IMYHBIMH CTIOCOOAMHU

Hroro yacos o teme 14
3 | Tema « Makpo3BoIIOLHS U €€ pe3yabTaThI»
3.1 | MakponsBoJtonusi. 1 Mertoapl u3y4eHuss MaKpO3BOJIIOLUU. PackpeiBaTh conep:kaHue TEPMUHOB U
[TaneonTONOrNMUECKNE [1a;meoHTONOrnYECKNE METOIBI ITOHSATHN: MAaKPOIBOIIOLIHS
METO/bl U3yYCHUS u3ydeHus 3Bostonni. [lepexonnsie (putorenes), nepexoHbie (HOPMBI,
9BOJIIOLINU (GopMbI U PUITOTEHETUUECKUE PSI/IbI (duoreHeTUYECKUE PAIBL,

OpPTraHU3MOB.
JleMoHcTpanuu
TaGaunel U CXEMBI:

«DUnoreHeTHYeCKUil psl J0WAgN»,
«ApXeonTepuKcy, «3Bepo3yonie
amepb», «Creronedansn,
«Punnoduts», «CeMeHHBIE

MAMTOPOTHUKI.
ObOopynoBanme:  KOJUICKIIHH,
repbapuu, MYJISIKA
HCKOIIaeMBbIX OCTaTKOB
OpraHU3MOB

MAJICOHTOJIOTUA.
XapakTepu3oBaTh MaKPOIBOJIIOIUIO KaK
HaJIBUJIOBYIO IBOJIIOLINIO 00pa30BaHUs
KPYITHBIX TAKCOHOMHUYECKUX €AUHUIL.
OOBsICHATH 3HAYCHUE
MAJICOHTOJIOTUYECKUX UCCIIEA0BAHMI
JUTSl TIOJTy4eHUsl (JaKTOB IBOJIIOIIUU
OpPraHUu3MOB.

[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
OTHOCSIIIINXCS K MEPEXOTHBIM

dbopmam. HazeiBaTh rpynis
OpTraHU3MOB, JJIsI KOTOPHIX
BOCCTAHOBJICHBI (PUIIOTEHETUUECKUE
panbl. CpaBHUBATH TPOLECCHI

MaKpO3BOJIIOINHMHU 1 MUKPO3BOJIIOLIMA

154



®enepanbHas padouas nporpamma | buonorus. 10—11 knacesl (yriryOaéHHBIN ypOBEHb)

3.2

buoreorpaduyeckue
METO/Ibl U3YUCHUS
ABOJIFOLIUU

buoreorpadudeckue MeTOAbl U3YICHUS
sBomoruu. CpaBHeHue (HIophI U
(dhayHbI MATEPUKOB U OCTPOBOB.

PackpeiBaTh copepkaHHEe TEPMHHOB
u TOHSTHM: ouoreorpadus,
OHACMUKH, PEITUKTHI.

Bunpi-sHIeMuKH 1
peNUKTHL. JleMOHCTpauuu
TabauIbl U CXEMBI:

Oo6opynoBanme: repbapuu;
KOJUICKITUY HACEKOMBIX

«buoreorpaduueckre 30HbI 3eMIIN»,
«/lpei( KOHTUHEHTOBY, «PeTUKTB. 3eMii ¥ OOBSCHATH MPUYMHBI MX

buoreorpaduueckue obmactu 3emnn. | OOOCHOBBIBATH 3HAUCHHE

ouoreorpaduu I U3yUSHUS
HBOJIIOI[MU OPTaHU3MOB.
[Tepeuncnsatob
ouoreorpaduyeckue obyactu

BBIJICIICHMSI.
CpaBHuBath ¢iopy u payny

KUBOTHBIX Pa3HBIX
ouoreorpaduueckux o0IacTeu.
[IpuBOAUTH MPUMEPHI PEITHUKTOBBIX
OpraHU3MOB, BUJIOB-PHJICMHUKOB.
OOBICHATH TPUIUHBI COXPAHCHUS
BUJIOB DHJIEMHUKOB U (GKUBBIX
MCKOIIaeMBbIX»

MAaTCPUKOB U OCTPOBOB, paCTCHUA U
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3.3

OMOpPHOJIOTUYECKHE U
CPaBHUTEIBHOMOP(OIOTUUECKHE
METO/Ibl U3YUECHUS SBOJIOLINHI

OMOpHOIOTHYECKHE U
CPaBHUTEILHOMOP(OJIOTUUECKHE
METO/IbI U3YUEHUS IBOJIIOLNH.
I'eHeTHUECKNE MEXAHU3MBI 3BOJIIOLIUU
OHTOT'€HE3a U IOSBIICHUS
ABOJIFOLIMOHHBIX HOBIIIECTB.
I'omo0rM4HbBIE M aHATOTUYHBIE
oprasbl. PyaiuMeHTapHbIE OpraHsl U
aTaBU3MBI.
MosnekynsIpHOTr€HETHUECKHE,
OMOXMMHUYECKHE U MATEMATHYECKHE
METO/bI U3YYECHUS DBOJIOLIUH.
I'omostornunsie rensl. COBpeMEHHBIE
METO/bI [IOCTPOEHHUS
(pUIOTrEeHETUYECKUX IEPEBHEB.

PackpbiBath cofep:kaHue TEPMUHOB
Y TIOHSTHUI: SMOPHOIIOTHS,
MOPQOJIOTHSI, TOMOJIOTUYHBIE U
aHAJIOTUYHBIC OPTaHBI, Py IUMEHTHI,
aTaBU3MbI, OMOXUMUYECKAS
TOMOJIOTHSI.

XapakTepu3oBaTh
AMOPUOJTIOTUYECKHE, CPABHUTEIHHO-
MOp¢oIoTHYECKUE, MOJICKYISIPHO-
reHeTH4ecKue, OMOXMMHUYECKHE,
MaTeMaTUYeCKUE METO bl U3YUCHUs
ABOTIONUHN. OOBSICHATH 3HAUYCHUE
AMOPUOJIOTUH, CPABHUTEIIHHON
MOP(OJIOTUH, MOJIEKYJIIPHOI
TeHETUKU, OMOXUMHH,
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XpOMOCOMHI)IQ MYyTallu1 U 5BOJIFOIIUA
I'CHOMOB.

JdeMoHcTpanuu

[Hoptpersl: K. M. bap,
A. O. KoBanesckuii, @. Mrosiep,

9. I'ekkenb.

Tabanp! 1 cxeMbl:«HadanpHbIe cTagun
AMOPHOHAIBLHOTO Pa3BUTHUS
MMO3BOHOYHBIX KUBOTHBIX),
«["'oMOJIOTMYHBIC U aHATTOTUYHBIC
Oopransl», «Py1uMeHTbD), « ATaBU3MBD»,
«XpOMOCOMHBIC HAOOPHI UETIOBEKA U
IIMMIIaH3EY.

O0opynoBaHme: KOJUICKLINH,
repOapuu, MyJIsSKU TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OnonHGOPMATUKH I U3yUCHUS
HBOJTFOIIUN OPTaHU3MOB.

OuenuBath Bkaag A. O. KoBaeBckoro
B Pa3BUTHE SBOJIONMOHHOTO YUCHUSI.
OnuceIBaTh TCHETHUECKUE MEXAHU3MBI
HBOJIIOIIMU OHTOT'€HE3a U TIOSIBJICHUS
ABOJTFOITMOHHBIX HOBIIIECTB.
[IpuBOANTH MPUMEPHI ATABU3MOB U
PYJIMMEHTAPHBIX OPTaHOB Y
Pa3TUYHBIX OPTAaHU3MOB U OOBICHSTH
MIPUYHUHBI UX TTOSBIICHHUSI.

[IpuBOAUTH MPUMEPHI TOMOJIOTUYHBIX U

AHAJIOT'NYHBIX OPraHOB.

CpaBHuBaTh CTPOEHHUE
OpraHoOB y  OpraHu3MOB
pPa3HBIX CUCTEMATHUYECKUX
TPYIIIL.

[IpuBOAUTH MPUMEPHI OMOXUMHYECKOM
Y TEHHON TOMOJIOTHH.

OueHuBarh 3HaUeHHE OMOMH(OPMATUKU
JUISL U3YYEHHUsI 3aKOHOMEPHOCTEN
IBOJIIOLIUU
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3.4 | O0mme 2 OO6me 3akoHOMepHOCTH (mpaBmia)| PackpeiBaTh copep)kaHUEe TEPMUHOB U
3aKOHOMEPHOCTH sBosrorun. Ilpunyun cmenvl gynxyusi. | TOHITHIA: CMEHA QYHKIUI OPraHOB,
HBOJIIOLIAU Heo6paTuMOCTh SBOIOIHL HEOOpPaTUMOCTH IBOJIIOITUH, aTaITUBHAS

AJIaTITHBHAS PATHAIITSL. paauanys, HEpaBHOMEPHOCTh TEMIIOB

HepaBHOMEPHOCTH TEMITOB 3BOJIIOLIUH. IBOIONIH, qvepeI[OBaHHe [TABHDIX

JlemMoHCTpamuH HaIlpaBJICHUI YBOIIOLIHH.

Tabmuupbl ~ u  cxembl:«['aBHbIE AHaNM3UpOBATh PUYMHBI YEPETOBAHUS

HaIpaBJICHUS HBOJIOLIIY, TJIABHBIX HANPaBJICHUN SBOJIOLNY.

«O6mue 3aKOHOMCPHOCTH [IpuBOINUTH MPUMEPHI TPOUCXOKICHHUS

9BOJIIOLHUNY OpPraHU3MOB OT
HECIIEIIMATU3UPOBAHHBIX MPEAKOB U UX
MPOrpeCCUPyroNICH CIieraIu3alu.
OOBSCHATH MIPUYUHBI
HEPABHOMEPHOCTH TEMIIOB 3BOJIFOLIHH.
IIpuBOAMTH pUMEPHI ANANTUBHOU
paguanuy y OpraHnu3MoB.
OOBICHATH TPUYUHBI HEOOPATUMOCTH
ABOJIIOLINU

Htoro yacoB 1o teme 6
4 | Tema «IIpoucxo:kaeHue U pa3BUTHE KU3HHU HA 3eMJie»
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4.1

I'unoresnl
BO3HUKHOBEHUS KHU3HH
Ha 3emuie

Hayunble runoTe3sl NpoucxXoxKaCHUS
’KM3HHU Ha 3eMiie. AOHOreHes u
nancnepmus. JloHaydHbie
MIPECTaBICHUS O 3aPOXKICHUN KU3HU
(kpearmonusm). I'unoresa

MTOCTOSTHHOT'O CAMO3apOKICHHS )KU3HH
u €€ onposepkeHue onbitamu O. Pean,
JI. Cnannanuanu, JI. ITactepa.
[IpoucxoxaeHne KU3HU U
acTpoOUOJIOTHS.

JleMoHCTpanun

IToptpetsl: @. Penu, JI. Cnannanuanu,
JI. TTacrep.

PackpeiBaTh copepxkaHHe TEPMHHOB
Y MOHATUN: KPEAMOHU3M, BUTAIU3M,
naHcrepMusi, abUOTeHE3.

W3narate Hay4yHbI€ TUIIOTE3bI U TEOPUU
IIPOUCXO0XKICHUS KU3HU Ha 3eMIIe.
OnuenuBath Bkiaag ®@. Peau, JI.
Cnautannanmy, JI. [Tacrepa B
(bopMHpPOBaHNE HAYUYHBIX B3IJISII0B
Ha IIPOUCXOK/ICHUE KU3HU Ha 3eMII€.
[lepeunciaATh cTaguu pa3BUTHS
’KU3HU Ha 3eMJIe, COTJIACHO TEOPUU
ouormnosza

Tabmauiel U cxeMbl: «CxeMa oIbITa
@. Penn», «Cxema onbita JI. [TacTepa
10 U3YUYCHUIO CaMO3apOXKICHUS
YKU3HI
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4.2

OCHOBHBIE 3TaIIbl
HEOPTaHUYECKOU
HBOJIFOLIUHU

OcHOBHBIE ~ JTambl  HEOPraHUYECKON
spomonuu. [lnanerapnas

(reosoruueckas) SBOIOLHS.
XumMudeckast dBOIIONNA. AOUOTreHHBIN

CUHTE3 OPraHUYECKUX BELIECTB U3
Heopranndeckux. OnsiT C. Muiepa n
I'. FOpu. O6pazoBaHue NOJIMMEPOB U3
MoHOMepoB. KoaliepBaTHasi runoresa
A.W. Onapuna, runore3a NEPBUYHOTO
OynboHa [[x. XonjeiiHa, reHeTUYeCKas
runote3a I'. Ménnepa. Pu6oszumsr (T.
Yek) u runotesa «mupa PHK» V.
[I'unGepra. ®opmupoBanue memMOpaH u
BO3HUKHOBEHUE MPOTOKJIETKH.
JemoHcTpauun

[Toptpetsi: C. Munnep, I'. FOpu, A.

N. Onapumn, [Ix. XonaeiiH,

I'. Ménnep.

Tabmuibe! u cxembl: «Cxema orbITa
C. Munepa, I'. FOpu», «Otansl
HEOPTaHUYECKOU IBOITFOIIHI.

PackpwiBath conepkaHue TEPMUHOB U
MOHSATUM: T€0JOTUYECKask SBOJIOLIUS,
XUMHYECKasi BOJIIOIMS, A0MOTCHHBIM
CUHTE3, IEpBUYHAs aTMocdepa,
KOallepBaTHBIE KaIlId, pUOO3UMBI,
MPOOMOHTBHI.

XapakTepu3oBaTh OCHOBHBIE ITAIIbI
XAMUYECKOU 3BOJIIoNnK. Ha3piBaTh
XUMHYECKUHN COCTAB IMEPBUYHON
atMocdepnl 3emin. O1ieHUBaTh
Bkaan C. Mumnepa, I'. FOpu, T.
Yeka, Y. ['unbepra B
dbopMHUpOBaHUE HAYYHBIX B3IJISII0B
Ha MPOUCXOXKJICHHUE )KU3HU HA
3emie. OnuchIBaTh yCIOBHS,
HEO0OXOIUMBIC JIJIs a0MOTE€HHOTO
CHUHTE3a OPraHUYE€CKUX COCIUHEHHUI.
[IpuBOIUTH IPUMEPHI MOJIEKYJ, Y
KOTOPBIX BO3HUKJIA MPOIECCHI
T€HETUYECKOr0 KOMMUPOBAHUS U
dbepMeHTaTUBHASI AKTUBHOCT.
OOG0CHOBBIBATh HEBO3MOKHOCTD
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Bupryanbnas JjadoparopHasi padora
«MogenupoBanue onbIToB Musuiepa—
KOpu o n3ydennto abOreHHOro
CHUHTE3a OPraHUYECKUX COCTMHEHUI B
MEePBUYHOIN aTMOcheper

MMOBTOPHOT'O BOSHHUKHOBEHUS KU3HH Ha
3emiie

4.3

Hcrtopus 3emnu u
METObI €€ U3YUECHUS

Hcropust 3eMiu 1 METOIbI €€
n3yuenus. Mckonaemple opraHudeckue
OCTaTKH. [ '€0XpOHOJIOTHS U €€ METO/BI.
OTtHOocuTenbHAsA U A0COMIOTHAS
reoxpoHosorus. I'eoxpoHosiornueckas
IIKajia: S0HbI, 3PbI, IEPUOJIBI, FTOXU.

JdeMoHcTpanuu
Tabauubl 1 CXEMBI:

«I'eoxpoHoOI0TYECKAs 1IKATIAY.
Oo6opynoBanue: KOJUICKIIMU
OKaMEHEJIOCTEH, MOJIC3HBIX
MCKOMAEMBIX; MYJISDKM OPTaHUYECKHUX
OCTaTKOB OPraHU3MOB.
JlaGoparopHas padora

«/3yueHure 1 onrMcaHue UCKOMaeMbIX
OCTaTKOB JIPEBHUX OPTraHU3MOBY

PackpbiBaTh cofiep:kaHrie TEPMUHOB U
MOHSATHI: T€OXPOHOJIOTHS
(oTHOCHUTENIBHAS, A0COJIFOTHAS ),
OKaMEHEJIOCTU, METO/IbI
r€OXPOHOJIOTUH,
r€OXPOHOJIOTHYECKAS IIIKaJa: SOHBI,
3PbI, IEPUOIbI, STIOXU.
XapakTepu3oBaTh METOAbI H3yUECHUS
ucropuu 3eminu. [lepeuncnsats
paszelibl TEOXPOHOJIOTMYECKON
mkasibl. O1eHUBaTh 3HAaYCHUE
MCKOTIAaE€MbIX OCTATKOB ISl U3YUYEHUS
VMCTOPUU PA3BUTHS KU3HU HA 3EMIIE.
OOBSCHITH XapaKkTep pacipeaeICHUs
MCKOMAEMBbIX OCTATKOB B 3¢€MHOM KOpE.
CpaBHUBATH METO/IbI A0COTIOTHOU U
OTHOCHUTEJILHOUN T€0XPOHOJIOTUH
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4.4

HauanbeHble 3TaIb
OPraHUYECKOMN
HBOJIIOLIAU

HavanbHbIe 3Tanbsl OpraHudecKomn
sBoJIIONMH. I10sIBJICHNE B SBOJIIOIUS
MEPBbBIX KIECTOK. DBOIIOLIHS
MeTabonu3Ma. Bo3HUKHOBEHHE TIEPBBIX
skocucteM. CoBpeMEHHbIE MUKPOOHBIE

PackpeiBaTh conep:kaHue TEPMUHOB U
TOHATHUM: «IIOCJIEIHUN YHUBEPCATbHBIN
001Ut IPEeI0K», OTHOKIECTOUHBIC
OpraHU3MBbl, IPOKAPUOTHI, 3yKAPUOTHI,
CUMOHMOTEHE3.

OMOTUIEHKH KaK aHAJIOT MEePBBIX Ha
3emuie cooOiecTB. CTPOMATOIUTHI.
[TpokapHroThI ¥ 3YKapUOTHI.
[Ipoucxoxaenue J3YKapUoT
(cumOuorenes).

OBOJIIOIIMOHHOE

IPOUCXOXK]ICHNE BUPYCOB.
JemoHcTpauun

Tabauipl 1 cxembl: «HadganpHbIe TaIbI
OpPraHUYECKOM dBOMOLNNY, «Cxema
00pa3zoBaHUsI SYKAPUOT MyTEM
cumbuorenesa», « CTpoeHHne BUPYCa»

XapaKTepI/BOBaTB Ha4daJIbHBIC J3Tallbl
OpFaHH‘IGCKOﬁ OBOJIFOIIHMH.

[IpuBoauTH MpUMEPHI apOMOP(HO30B
IIEPBBIX OJHOKJIETOYHBIX OPraHU3MOB.
XapakTepu30BaTb OCHOBHBIC
IIOJIOXKEHUS U I0KA3aTEIbCTBA TUIIOTE3bI
cUMOUOTeHe3a.

Jlokxa3bIBaTh MOTYaBTOHOMHOCTb
MUTOXOHAPHUIA U MIACTH, UX
MIPOUCXO0XKJICHUE OT MPOKAPUOTHUECKUX
KJIETOK.

Jlenats BBIBOJBI O 3HAYEHUN
BO3HMKHOBEHUS (DOTOCHHTE3A,
dbopMupoBaHUA AapA I JaTbHENUIIETO
Pa3BUTHUSA KU3HU Ha 3eEMIJIE.
XapakTepu30oBaTh TUITOTE3bI
IIPOUCXO0KJIEHHUSI BUPYCOB
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4.5

DBOJIIOLHS 3YKAPUOT

IIpoucxoxaeHre MHOTOKIETOYHBIX
OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX
OpPraHU3MOB.

JdemoHcTpanumn

Iloprper: U. 1. MeuHnukos.

Tabauis! u cxeMbl:«HavanbHble 3Tansl
OpPraHUYECKOM IBOMOLNN», «CHucrema
KUBOHU TIPUPOIBD»

PackpeiBaTh conep:kaHue TEPMUHOB U
MTOHATHN: IPOKAPUOTHI, DyKAPUOTHI,
MHOI'OKJIETOYHOCTb, CIICIUaIn3anus
KJIETOK, BUPYCBI.

XapaxkTepu3oBaTh

MPOUCXOKJICHNE MHOTOKJICTOYHBIX
OpraHU3MOB. CpaBHUBATH
0COOCHHOCTH

AYKAPUOTUYECKUX U MPOKAPUOTUUECKUX
OpPTaHU3MOB.
HasbiBaTh 0CHOBHBIE apoMOP(O3bI

9YKAapHUOT U OCHUBATh UX 3HAYCHUC OJIA
I[aJ'IBHef/JII_HeFO Pa3BUTHUA )KU3HU
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4.6 | OCHOBHBbIE dTAMbI OCHOBHBIE 3Talbl 3BOJIOLNHU BEICHINX | PackphIBaTh coAep:kaHUE TEPMUHOB U
HBOJIIOLIAU pactenuii. OcHOBHBIE apoMOp(}O3bI MOHSTUI: BOAOPOCIIU, PUHUOPUTHI,
pacCTUTEIBHOTO MUpPa pacrenuii. BeIxox pacTeHmii Ha CyIly. | MXH, TAOPOTHUKOOOpPAa3HEIE,

[TosiBnenune CIIOPOBBIX paCTeHI/If/'I 41 CCMCHHBIC MAIIOPOTHUKH,
3aBOCBaHHC UMU CyIIH. CeMCHHBbIC TOJIOCEMEHHBIE, IIOKPBITOCEMEHHBIE,
pactenus. [TponcxoxneHne UBETKOBBIX | Gecrionoe MOKOJICHHE (CIOpoduT),
pacTeHuil. ITOJIOBOE IOKOJICHHE
JleMoHCTpamu (ramero¢ur).ITepedncisiTh OCHOBHBIC
Tabmauibl U cxembl: « ApoMopho3bl ATaIlbl 3BOJIFOLIMU PACTUTEIIBHOTO MUPA.
pacTeHu», «PuHnOGUTH, HasbiBaTh 0cHOBHBIE apoMOP(O3bI
«OIHOKIETOYHBIE BOJTOPOCIIH, pacTeHHI U OLIECHUBATh MX
«MHOTOKJIIETOYHEIE BOJAOPOCIIN», 3BOJIIOIIMOHHOE 3HAUCHHE.
«Mxu», «ITanopoTHUKI, CpaBHHMBaTh OCOOEHHOCTH CTPOCHUS
«I"onocemenHbie  pacTeHus», «OPraHbl| pacrennii pasHBIX OTICIOB
LBETKOBBIX PACTEHUIN.
Oo6opynoBanue: repOapumn
pacTeHuid  pa3IMYHBIX  OTJEJIOB.
IIpakTnuyeckas padora
«M3ydenne 0cOOEHHOCTEN CTPOCHUS
pacTeHU pa3HbIX OTACIIOBY

4.7 | OcHOBHBIE ATaITbI OCHOBHBIE 3Talbl YBOIIOLUN PackpsiBaTh cosiepkaHe TEPMUHOB U

ABOJIIOLIMY )KUBOTHOTO
Mupa

AKUBOTHOTO Mupa. OCHOBHBIE
apomMopdo3bl )KHUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX THIIOB.

MOHSTUI: NPOCTENIINE, IUNIACTUHYATHIE,
KUIIEYHOIIOJIOCTHBIE, TNTIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIOBI, 36 MHOBOIHBIE,
MIPECMBIKAIOIINAECS, IITULLBI,
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HepBBIC XOpPOOBBIC JKUBOTHBIC. Kusznp MJICKOIIMTAOIINC, SKTOACPMA,

B BOJIC. DBOJIOINS TO3BOHOYHBIX. AHTOJEpPMA, ME30JIepMa, ABYCTOPOHHSIS
[Ipoucxoxaenue ampubuit u CUMMETPHS, TEMIOKPOBHOCT.
pentunuii. [Ipoucxoxnenue [TepeuncnsiTb OCHOBHBIE 3TAIIBI
MJICKOIUTAONIUX ¥ NTUL. IIpHHIHI ABOJIIOIIUM )KMBOTHOTO MUpa.Ha3bIBaTh
KJroueBoro apomopgosza. OcBoeHue OCHOBHBIE NPeaIanTaLiH,

0€eCIT03BOHOYHBIMH 1 ITO3BOHOYHBIMH
JKNBOTHBIMHU CYIIH.

CIIOCOOCTBOBABIIIHE BbIXOAY JKMBOTHBIX

Ha Cyuly.

JleMoHcTpanuu OLeHNBATh 3HAYCHUE PA3BUTHS
Tabauie! u cxeMbl:«CxeMa pa3sBUTH HEPBHOM CHCTEMBI JJI5I HpI/ICHOCO6J'IeHI/I$I
JKHBOTHOTO MHPa», «APOMOP(hO3bI JKABOTHBIX K YCJIOBUSAM OKDPY’KAIOIIEN
KUBOTHBIX», «IIpocTennmer, CpeIbL.

«KumeunonoaoctHbie», «Ilnockue O6LICHSITE TPUYHMHBI
yepBu», «UneHucronoruey, « Pe1obn, 3BOJTIOLMOHHOTO pacuBera
«3eMHOBOTIHBICY, HACEKOMBIX, KOCTHBIX PBIO, IITHIL,
«IIpecMmbikarommuecs», «lItump, MIICKOITHTAIOIIHX

«Mnekonuraromue». Od0opyaoBaHue:
KOJUIEKIIUY HACEKOMBIX; BJIAYKHBIE
npenaparthl >)KUBOTHBIX; PAKOBUHBI
MOJIJTFOCKOB; KOJUIEKI[UU UTJIOKOXKHX;
CKEJIEThI I03BOHOYHBIX KUBOTHBIX;
yy4yesa ITHLL U 3BEpEN.
IIpakTnueckas padora

«M3yuenune ocoOeHHOCTEN CTPOSHUS
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IIO3BOHOYHBIX XKMBOTHBIX)

4.8

PasButue )xu3Hu Ha
3emiie

Pa3BuTHe XU3HU Ha 3emiie 1O 3paM U
MEPHUOJIAM: apXeu, MPOTEPO30H,
ITaJIC030M, Me3030i, kKalftHO30M. O0mmas
XapaKTEepUCTHUKA KJIuMaTa 1
reoJIOTHYecKuX npoueccos. ITosBnenue
Y PacUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieobpa3oBaHue: €ro ycloBus 1
BIIMSIHUE HA Ta30BbIM COCTaB
aTMocdepsl.

MaccoBble BBIMUpaHHS —
AKOJIOTUYECKUE KPU3HUCHI MTPOILIIOTO.
[IpyyuHbI U CIEACTBUS MacCCOBBIX
BbIMHUpaHnil. COBpEMEHHBIN
9KOJIOTUYECKHUNA KPU3HC, €TO
ocobennocTtH. [Ipobiema coxpaneHus
O6ropazHoobpasus Ha 3emIe.

JdemMoHcTpanuun

Ta6n1/1u51 1 cXeMbl: «Pa3BuTHe )XU3HU

B apXEUCKOU 3pe», «Pa3BuTne )Xu3HU B
IIPOTEPO30MCKOM 3pey, «PazButne
YKA3HU B NTAJIEO030MCKOU 3pe»,
«Pa3BuTHE )KU3HU B ME3030MCKOM 3pEM,

PackpriBath conepkaHue TEPMUHOB U
MOHATUI: apXel, apxedaKkTepuu,
IMaHOOAKTEPHH, POTEPO3OH,
1ajaeo30i, KeMOpUiA, OpJIOBUK, CUITYP,
JI€BOH, KapOoH, nepmb, [lanres,
Tetuc, TpunOOUTHI, pUHUOPUTHI,
PaKOCKOPIHUOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBPbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, ropa, MeJl, XBOWHBIE,
TUHKTOBbIE, CATOBHUKOBBIE,
OeJIEeMHUTHI, aMMOHHTHI, TUHO3ABPHI,
apXeoINTEePUKC, TOKPHITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOTeH,
aHTPOTIOTEH, MAaCCOBOE BEIMUPAHUE.
XapaxkTepu3oBaTh pa3BUTHE KU3HU Ha
3emJie 1o 3paM U MePHOJIaM.
VYcranaBiauBaTh 3aBUCUMOCTD MEXKTY
re0JIOTUYECKUMU MIPOLIECCaMU,
M3MEHEHUSIMU KJIMMaTa U IpolieccaMu
B )KUBOM MIPUPOJIE.

OOBSICHATH TPUUMHBI paCIIBETA

CUCTCMATUUYCCKUX I'PYIIII OPraHu3MOB B
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«Pa3BuTHe XU3HU B KAUWHO30MUCKOU PAa3JIMYHBIE SPBI U IEPUOIBI.
3pe» AHanmM3UpoBaTh MPUYUHBI U CIEACTBUSA
MAaCCOBBIX BBIMUPaHU.

Ha3piBaTh OCHOBHBIE apOMOP(O3BI
pPacTeHUN U )KUBOTHBIX.

[IpuBOAUTH MPUMEPHI IEPEXOJTHBIX
dbopM OpraHus3MoB.

AHanu3upoBaTh MyTU PELLIECHUS
po0JIEMbI COXpaHEHUS
OnopazHooOpasus Ha 3emie
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4.9 | CoBpeMeHHas cucTeMa
OpPraHUYECKOTO MHpPa

CoBpeMeHHas cucTeMa OPraHUYECKOro
mupa. [punimmne! knaccuduxanmm
opranu3MoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.
JdemoHcTpanumn

Ta6HI/II_[bI H CXCMBI. «COBpGMeHHaﬂ
CUCTCMA OPraHUYICCKOTO MHUpa»

PackpriBaTh copepxkaHre TEPMUHOB U
HNOHSTUN: OaKTEpUU, apXeH, BHICIINE
pacTeHus, 3eJIEHBIE BOJOPOCIIH,
OarpsiHkH, OypbIe BOJIOPOCIIH,
MOXOBU/HBIE, TAIIOPOTHUKOBHU/IHBIE,
XBOILEBUIHbIE, [NIAYHOBU/HBIE,
rOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE,
MPOTUCTHI, KNIIEYHOIIOJIOCTHBIE,
IJIOCKUE YEPBH, KPYTJIbIE YEPBH,
KOJIbYaThle YEPBU, YICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOKHUE, XOPIOBBIE,
rpuOBbl, TUIIATHUKHA, BUPYCBHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOT0 MHPA;
Ha3bIBATh OCHOBHBIE CUCTEMaTUUYECKUE
IpyIIbl OPraHU3MOB.

OOBICHATH TPUHIIMIIBI KJIaCCUPUKANUN

OpraHU3MOB.

IlepeuncnsaiTb OCHOBHBIE PU3HAKU
MPOKapUOT, PACTEHU, )KUBOTHBIX,

rpu0OB, KPACHBIX U OYPBIX BOJOPOCIIEH.

[IpuBOINTH MPUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CUCTEMATUYECKUX TPy
OpPraHU3MOB

HToro yacos mo teme

15
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5 Tema «IIpoucxoxaeHune 4eJa0BeKa — aHTPOIOT€HE3»
5.1 | AuTpononorus - 1 Pasznensl n 3a7a4m aHTPOIIOJIOTHH. PackpeiBaTh conep:kanue TEPMUHOB U
HayKa O YCJIOBCKC hdeTOHH[aHTpOHOHOFHH. HOHHTHﬁZaHTpOHOHOFHH,NKﬂXbOHOFHH,
JleMOHCTPALHH aHTPOIIOTE€HE3, AHTPOIIOMETPHS,
Tabmuibl U cxeMbl: « MeToIbI PCKOHCTPYKIIHA, apXCOJIoTHA,
AHTPOMOJIOTHUI. STHOrpadus.
OGOpPYI0BAHNE: MYJTIIKH HasbiBaTh pazaens! u 3a/1aun
OKAMEHEIJIOCTEN, IPEAMETOB aHTPOIIOJIOTHH.
MaTe€pUAIIbHON KYJIBTYPBI XapakTepu3oBaTh METO/IbI
MPEIKOB YeNoBeKa; pororpadun AHTPOTOJIOTMHU U CPABHUBATH UX MEXKTY
HaXO0JI0K UCKOITAEMbIX OCTATKOB COOOIA.
HesIoBeKa BeienaTh  BOIPOCHI  DBOJIIOIKH
4eJI0BEKa, UCCIIEyEMbIE npu
MOMOILY Pa3IMYHbIX METOJI0B
5.2 | PazButune 1 CraHoBiieHUE TIPEACTABICHUN O PackpsIBaTh cojiep:KkaHUE TEPMUHOB
MPEAICTABICHUNA O IIPOUCXO0KJIEHUN YEJIOBEKA. Y TIOHSTUI: aHTPOIIOT€HHAs TEOPHS,
IPOUCXO0XKICHUN Penurnosusie Bo33peHus. TpyZaoBas Teopus, Homo sapiens.
YyeJIoBeKa COBpEMEHHBIE HAYYHBIE TEOPHHU. OuenuBath Bkiana Y. Jlapsuna B

JeMoHcTpanuu

IToptper: Y. JlapBuH.
Ta0auuel 1 cxeMbl: « MeTo bl

AHTPOIIOJIOT U .

pPa3BUTHE MPEICTABICHUN O
MIPOUCXOXKICHUU YETOBEKA.
ApryMEeHTUPOBAHHO KPUTHUKOBATH
PEIIUTUO3HBIE TTPEICTABICHUS
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OO6opynoBaHue:MyIISHKA O MPOUCXOXKJICHUH YEJIOBEKa C TIO3UIIUN
OKaMEHEIIOCTEH, TIPEIMETOB CCTECTBEHHBIX HAYK.

MaTepuaIbHOU KYJbTYpPHI TIPEIKOB
YeJIoBeKa; penpoaykiuu (pororpadum)
KapTHH ¢ MU(DOIOTUUECKUMHU U
OMOJIEHCKIMU CIOKETaMHU
IIPOUCXOXK]ICHHUS YEIOBEKa

XapakTepu3oBaTh HAyYHbIE TEOPUU
MIPOUCXOKJICHHS YeJIOBEKA
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5.3

MecTo uyenoBeka B
CHCTEME
OpraHUYECKOTO
MHUpa

CX0/CTBO YeI0BeKa C )KUBOTHBIMHU.
CucreMaTuecKoe MoJI0KEHUE
yesoBeka. CBHIETEIbCTBA CXO/ICTBA
YeJI0BeKa C JKUBOTHBIMMU:
CpaBHUTEIHHO-MOP(}OIOrHIecKue,
AMOPHOTIOTUYECKHE,
(bU3H0TOrOOMOXUMUYECKUE,
IIOBEJCHYECKHE.

OTnuuust yenoBeKa OT KUBOTHBIX.
[IpAMOX0kKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIpU3HaKoB. Pa3zBurtue
TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JemoHcTpauun

Tabnuibl 1 cxeMmbl: «I 0JOBHON MO3T
YyesoBekay, «HenoBekooOpa3Hbie
00e3bsiHbIY, «CKeleT 4eloBeka u
CKEeJIeT MuMMaH3e», « Py1uMeHTs! u
aTaBU3MBbI».

OOopynoBaHmMe: CKEJIET  YEJIOBEKa;
MOJIEJIb Yepera yeIoBeKa 1 yepena

PackpeiBaTh colepxkaHue TEPMHUHOB
Y TOHATUW: PYIHMEHTHI y 4YEJIOBEKA,
aTaBU3MBbI y YEIJIOBEKA,

IPSAMOXO0KJICHUE, BTOPAsi CUTHAJIbHAS

CHCTCMaA.
OHp CACIIATDh CUCTCMATHUYCCKOC
ITIOJIOXKCHHUC YCJIOBCKaA B

OpraHN4YCCKOM MUPC.
Br1sBAATE YCPThI CXOACTBA U PA3JIMINA
YCJIOBCKA U ) KUBOTHBIX.

XapakTepu3oBaTh CBUICTEIIbCTBA
CXOJICTBA YEJIOBEKA M )KUBOTHBIX
(cpaBHUTEIBHO-MOP(OTOTUYECKHE,
AMOPHUOJIOTHYECKHE,
($hU31M0I0roOMOXUMHUYECKHUE,
nosesieHueckue). [lpuBoauthb
MIPUMEPHI ATABU3MOB M PYJANMEHTOB Y
yesioBeka. ONUChIBaTh MPU3HAKU
4eJioBeKa, CPOPMUPOBABIITUECS B
CBSI3U C JPEBECHBIM 00Pa30M KU3HHU
MIPEIKOB
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LIMMIIAH3€; MOJIEIb KUCTH YeJIOBEKa
Y KUCTH mmMIanse. Jlaboparopuas

padora
«3yuenue 0CcOOEHHOCTE!
CTPOEHHMSI  CKE€JeTa  4eJOoBeKa,

CBS3AaHHBIX C IPAMOXOKIACHUCM

U TIPSIMOXO0KJICHUEM.
BBIABIATH NPUYUHBI OCOOCHHOCTEN

CTPOCHHUS Yeperna 4esIoBeKa o
CPaBHEHUIO C YEIOBEKOOOPA3HBIMHU
00e3bSIHAMHU.

CpaBHUBaTh OPYIUUHYIO JEATEILHOCTD
YeJI0BeKa U )KUBOTHBIX.

CpaBHUBAaTH OCOOEHHOCTHU BBICIIIECH

HCpBHOﬁ JCATCIBbHOCTH YCJIIOBCKA U
JKHUBOTHBIX

5.4

JIBMoKyIe CHUIIbI

(pakTopsr)
aHTPOIIOTEeHE3a

JIBrxyye cuibl ((hakTopsl)
AHTPOTOreHe3a: OMOJIOTrHnYEeCcKHe,
conuanbHbie. COOTHOIIEHUE
OMOJIOTHYECKHUX U COLUATBHBIX
(bakTOpOB B aHTPOIIOTEHE3E.

JemoncTpauumn

TabnuIel  cXeMbl: «JIBIKYIITHE CHITBI

AHTPOIIOI'CHE3a».

OobopynoBanmne: MyJsKU IPEAMETOB
MaTepUAIIBHON KyJIbTYpbI IPEIKOB
4eJIoBeKa

PackpriBaTh conepikaHue TEPMUHOB U
MMOHATUN: HACJIEeICTBEHHAS
W3MEHYHMBOCTH, €CTECTBEHHBIN 0TOOD,
OpyauiiHas NeSITEILHOCTD, TPYIIIIOBOE
COTPYJIHHUYECTBO, OOIIICHUE, PEUb.
XapakTepu3oBaTh ABMKYIIUE CHIIBI
aHTPOIIOTCHE3a: OMOJOTUIECKUE U

COLIMAJIBHBIC
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5.5

OcHOBHBIC CTaauHnu
AHTPOIIOTCHEC3a

OCHOBHBIE CTaJIMU AHTPOIIOTCHE3A.
Pannue yenoBekooOpa3Hbie 00€3bSHBI
(IPOKOHCYJIbI) U pAaHHUE TOHTUJIBI —
0011I1Ee MPEJIKK YeJIOBEKOOOPa3HBIX
00€3bsH U MI0AeH. ABCTPAIONUTEKN —
JIIBYHOTH€ MIPEIKU JIroAeh. UenoBek

PackpbiBaTh cofiepKaHE TEPMUHOB U
TIOHSITUM: aBCTPATIONUTEK, HeIoBEK
yMebiid, YenoBeK MpsAMOXO TSI,
Yenoek reiaensoeprekuii, YemoBek
HEAHJAEPTAIbCKNN, KDOMaHbOHEIL,
JICHHCOBCKHUM 4YeJoBeK, UeaoBek

YMEJIbIH, IEPBbIC U3TOTOBJICHUS
opyauil Tpyaa. Uemosek
NPAMOXOJISIIIIUN U TIEPBBIN BBIXOJ]
mojen 3a npeaensl Abpuku. Yenosek
reiaenp0eprekuii — oOuid MpeoK
HEaHJEPTAIbCKOIO YEJIOBEKA U
YeJIOBEKa pa3yMHOTO0. YenmoBek
HEaHJEPTAIbCKAN KaK BUJ JIFOJEH
XOJIOTHOTO KinMarta. YemoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHM Y€JIOBEK, OCBOCHHE
KOHTHUHEHTOB 3a npenaenamMu AQpuku.

IlaneoreneTrka v MajaCOreHOMHMKA.
JdemMoHcTpanuu

[Moptpetsr: JI. JIukn, 4. 5. Porunckui,
M. M. I'epacumos.

Ta6J'H/II_II>I U CXCMBI. ((3BOJIIOI_II/IOHHO€
APEBO YCJIOBCKa»,

pa3yMHBIA COBPEMEHHOTO THUIIA,
[aJICOTCHETHKA.

XapakTepu30BaTh OCHOBHBIE CTAIMU
AHTPOIIOrEHE3a.

BBIABISITE IPOrPECCUBHBIE YEPTHI,
MOSBUBIIMECS Y MPEJKOB YEJIOBEKA Ha
Pa3HbIX CTAJUSIX AHTPOIIOTEHE3A.
[IpuBOANTE pUMEPHI IPEACTABUTEIICH
OCHOBHBIX CTaJIMi aHTPOIIOTCHE3A:
ONMCHIBATh UX AHTPOIIOMETPUUYECKHUE

JaHHbIE, 00pa3 )KU3HU U OPYyAUs TpYyJa.

CpaBHUBATH NpenCTaBUTENIEH
OCHOBHBIX CTAJIMM AaHTPOIIOreHE3a
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«ABCTpaNIONUTEKY, «Yenosek
YMEJBINY, «Yenosek
NPAMOXO TSI, «JleHncoBCKuUi

YCJIIOBCK», «HeaHIlepTaJII)HBI»,

«KpomanboH1b», «I[Ipeaku yenoBekay.
OobopynoBanme: MOJENHN TOpCA
MPEJIKOB YEJIOBEKA; MYJISIKHU MTPEAMETOB
MaTepUaIbHON KYJIbTYPhI IPEIKOB
YyeJoBeKa
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5.6

DBOJIIOLIHS
COBPEMEHHOT0
JeJI0BeKa

DBOJTIONIUSL COBPEMEHHOTO YEJIOBEKA.
EctecTBeHHbI OTOOP B HOMYJISAIUIX
yesoBeka. MyTaIlMOHHBIN TPOIIECC U
noymMopdu3m. [TonmysmoHHbIE
BOJIHEBI, JIpeii reHoB, MUTpAIUs U
«3(deKT OCHOBATENS» B MOy JISIHIX
COBPEMEHHOTO YEIIOBEKa.

JdemMoHcTpanuu

Ta6HI/II_[BI 1 CXEMBI: «ITaIlbl OBOJIIOIITNH
YCJIIOBCKa»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATHUM: MYTAallMOHHBIN ITPOIIECC,
oJIMMOP(GU3M, TTOMYJISITHOHHBIE
BOJIHBI, Apeiid) reHOB, MUTpaIIHs,
«(dexT ocHOBATESI.
XapaxkTepu3oBaTh poJib
€CTECTBEHHOTO O0TOOpa B MOMYJISIUAX
COBPEMEHHOI'0 YEJIOBEKA.

OueHnBaTh poJib MyTAITAOHHOTO
npolecca, NOnyJIsIUOHHBIX BOJIH,
Ipeiida reHoB, MUrpamuu, «3pdexra
OCHOBATEJS» B IBOJIFOLIUU

TIOMYJISILIMN COBPEMEHHOTO YEIOBEKA.
[IpuBoauTH MpUMEPHI (PAKTOPOB,
CIIOCOOHBIX BBI3BATh MOIMYJISIIUOHHBIC
BOJIHBI B BOJIIOI[UN COBPEMEHHOTO

YCJIOBCKA
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5.7

UenoBeyeckue pachl.
MexayucuuriMHapHbIe
METO/Ibl aHTPOIOJOTUH

Yenoseueckue packl. [lonsarue o pace.
bosbime pacel: eBponeongHas
(eBpasuiickasi), aBCTpaIO-HErPOUIHAS
(aKBaTOpHUabHAs), MOHTOJIOUIHAS
(a3uarcko-amepukaHckas). Bpems wu
YyelnoBeKa - 10
YEJI0BEUECKHUX

MyTH  PacCeICHHS
raHere.  EIWHCTBO
pac.

HaydHast HECOCTOSTEILHOCTD
pacuzma. [Ipucnoco01eHHOCTh
YeJIoBeKa K Pa3HbIM yCIIOBUAM

OKpY’Karomeu

PackpeiBaTh copepkaHHEe TEPMHHOB
U TOHSTHIL: paca, pacoTe€HE3, Pacu3M,
COILIMAJIbHBINA JAPBUHU3M.
XapakTepru30oBaTh MPU3HAKN OOJIBITUX
pac 4JenoBeKa: eBpOICOUIHON
(eBpa3uiicKoii), aBCTPAIO-HETPOUIHOM
(?KBaTOPHUAIILHOM ), MOHTOJIOMTHOM
(a3uaTcKo-aMepUKaHCKOM).

BbIABISTh MPUYUHBI BOSHUKHOBEHHUSI
YeJI0OBEYECKHX pac.
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cpenbl. Biusinue
reorpaduueckoit cpeasl u apeida
reHOB Ha MOP(OJIOTHIO U
(bU3HONIOTHIO YeTIOBEKa.

MeXauCUUILIMHAPHBIE METO/IbI B
busndeckoit (6MoIOrMUECKO)
AHTPOIOJIOTUH. DBOTIOLIMOHHAS
AHTPOIIOJIOTUS U
MAJICOAHTPOIOJIOTHS YEJIOBEYECKUX
nonyJisinuii. buoconnanbHbie
HCCJICIOBAHUS TIPUPOIBI YEIIOBEKA.
HccnenoBanue KOABOJIIOLUU
OMOJIOTHYECKOTr0 M COI[UAIBHOTO B
YeJIOBEKE.

JeMoHcTpanuu

Tab6aunel 1 cxembl: «Packl yesmoBekay.

IIpakTnueckas padora

«M3yueHne 3KOJIOTUYECKUX afarTalui

YCJIOBCKa»

[IpuBoAUTH IpUMEPDI
aJanTUBHBIX MIPU3HAKOB y
MpEACTaBUTENICH  YEIOBEUECKUX
pac.

[IpuBOIUTH CBUAETEILCTBA €IMHCTBA
MIPOUCXOXKJICHUS YEJI0BEUYECKUX pac.
CormnocTtaBiisiTh aaNTUBHBIEC TUITBI
JIIOJIEN C pacOBBIMU MPU3HAKAMU.
Jloka3bIBaTh HAYYHYIO
HECOCTOATEIbHOCTh Pacu3Ma

Htoro

9aCoOB I10 TEMC

10

Tema «IK0J1I0rus — HayKa 0 B3aUMOOTHOIICHUAX OPraHUu3MOB U HAAOPTraHU3MEHHBIX CHCTEM C Opr)KalOIlIeﬁ

cpenoin»
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6.1

3apoxaeHue u
Pa3BUTHE DKOJIOTUH

3apoKIECHUE U PA3BUTHE DKOJOTUH B
tpyaax A. ['ymbonbara, K.®. Pynbe,
H.A. CeBepuioBa, JO. I'ekkens,

A. Tencnu, B.H. CykauéBa. Paznenbl
U 3aJ1a491 9K0a0ruu. CBsI3b DKOJIOTHU
C APYTUMHU HayKaMHU.

PackpbiBaTh cofiepKaHE TEPMUHOB U
TIOHSITUI: KOJIOTHS, ayTIKOJIOT U4,
CHHDKOJIOTHSI, DKOJIOTHSI COOOIIECTB 1
9KOCHCTEM, DKOJIOTHS BUJIOB U
TTOMYJIS I M.

XapakTepu30BaTh OCHOBHBIE ATaIlbl

JemoHcTpauun
[opTpeTsi: A. I'ymGonbar,
K. @. Pynwe, H. A. CeBepros,

. I'ekkenb, A. Tencnu, B. H. Cykaués.
Tabauip! U cxeMbl: «Pa3mensl
AKOJIOTHI

3apOXKIEHUS U Pa3BUTHS YKOJIOTUU KaK
HayKH.

[IpuBOoAUTH PUMEPHI OOHEKTOB
W3YUYCHHUS IKOJIOTHUHU.

Ha3piBaTh OCHOBHBIE 3aJauM, CTOSIIIUE
nepes y4€HbIMH-3KO0JIOTaMHU.

YcranaBauBaTh B3aMMOCBS3b DKOJIOTMH
C ApYTUMH HayKaMu
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6.2

MeToabI DKOJIOTHH.
3HaueHHne
DKOJIOTHYECKHUX
3HAHUH JJI9 YeJIOBEKa

Metonsl 3xonoruu. [1onesrie
HaOMI0IeHHS. DKCIIEPUMEHTHI B
AKOJIOTHH: IPUPOIHBIE U
nabopaTtopHbie. MoaenupoBaHue
B OKOJIOTMM. MOHUTOPHUHT
OKPY’KaroUIEU CPEbI: JIOKAJIbHBIM,
PErHOHANIBHBIN U TJ100aTbHBIM.
3HaYeHUE HKOJOTUUECKUX 3HAHUI
JUISL YEJIOBEKA. DKOJIOTUYECKOE
MHUPOBO33PEHNE KaK OCHOBA
CBsI3€M YEJI0BEUECTBA C PUPOIOH.
dopMUpOBaHUE SKOJIOTHUECKOU
KYJIBTYPBI U 3KOJIOTUYECKOU
rPaMOTHOCTH HACEJICHUS.

JdeMoHcTpanuun

Tabauip! ¥ cxeMbl: « MeTobI
AKOJIOTUN», «CXeMa MOHUTOPHUHTA
OKPYXKaIOILIEH CPEabD».

PackpbIBaTh cofiepkaHie TEPMUHOB U
HOHSITUI: MTOJIEBbIE HAOIIOACHMUS,
MOHHUTOPHUHI OKPY’KAIOIIEN CPEMBL,
MOJEJINPOBAHUE, SKCIIEPUMEHT,
IIPOTHO3UPOBAHHUE.

XapakTepu30BaTh METO/IbI IKOJIOTHH.
[IpuBOAUTH PUMEPHI MOJEBBIX
HaOIIOJIEHNI B DKOJIOTHH.

BbIsBISITE 0COOEHHOCTH MOHUTOPHUHTA
OKPY KarOIEl Cpesibl KaK METO1a
DKOJIOTUYECKUX UCCIIETOBAHU.
OO0CHOBBIBATH 3HAYECHHE
DKCIIEPUMEHTOB B SKOJIOTUYECKUX

MCCJICIOBAHUSIX.
CpaBHuBaTh nabopaTopHbIe u
PUPOHBIC IKCIIEPUMEHTHI KaK

METO/IbI SKOJIOTUYECKUX UCCIIEIOBAaHUN.
OueHnBaTh 3HAYEHUE MTPOTHO3UPOBAHUSA

JlaGopaTopHnasi padora

«I/I3yquHe MCTOJOB 5KOJOINYCCKHUX

HUCCIIEI0BAHUI)

KaK METOJIa YKOJOTHUYECKHUX
HUCCIEeIOBAHMH.

OO0OCHOBBIBATH
HEOOXOIUMOCTH
DKOJIOTUYECKUX 3HAHMU I
COBPEMEHHOI'0 YEJIOBEKA
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Hroro yacos o teme 3
7 | Tema «OpranusMsbl 1 cpeaa 00MTAHU
7.1 | Dxonoruueckue 1 DkoJsornyeckue GaKTopsl U PackpsiBaTh cojiepKaHUE TEPMUHOB U

bakTopsl 3aKOHOMEPHOCTH UX JICHCTBUS. MOHSTUH: PKOJIOTHYECKU (DaKTop,
Knaccudukanus s3KoJ0ruyeckux OMOJIOTUYECKUM ONITUMYM,
(bakTopoB: abMOTUYECKHUE, OTpaHUYMBAIOIINN (JTUMUATUPYIOIINN )
OMOTHUYECKHE, aHTPOIIOTCHHBIE. dakrop.
OO011e 3aKOHOMEPHOCTH ACHCTBUS KnaccuduumpoBathk 3Kk0jg0rnyeckme
sKoorudyeckux gakropos. [IpaBuio (baKTOpPBI 10 Pa3HBIM OCHOBAHUSM.
munumyma (K. llnpenrens, 1O. XapaxkTepusoBaTh 0011I1E
JIn6ux). TonepaHTHOCTD. 3aKOHOMEPHOCTH JCHCTBUS
OBpUOMOHTHBIEC U CTEHOOUOHTHBIE HKOJOTUYECKUX (PaKTOPOB.
OpPTraHU3MBI. OO60CHOBBIBATH JICUCTBUE 3aKOHA
JleMOHCTpanuu ONTUMYyMa U 3aKOHA OTPaHUYHMBAIOIIETO
Ta0uIbl B CXEMBL: «DKOJIOTHUECKHE (axropa.
akTopbI. ITpuBOIUTE IPUMEDBI:
OO6opynoBanme: repbapuu o HILUTIOCTpHpYIOTIe ACHCTBYE
KOJIJIEKLIUH pacTeHui 51 fpasiia MUHUMYMa,
JKUBOTHBIX, MPUCTOCOOJEHHBIX K O PaHITIHBAIOICTO (baxropa,
BITHSIHIIO pA3THYIHBIX ABPUOMOHTHBIX W  CTEHOOMOHTHBIX
HKOJIOTUYECKUX (PAKTOPOB OpraHmsMOB

7.2 | Abuotuueckue 1 Aobuotnueckue daktopbl. CBET Kak PackpsiBaTh cosiepkaHe TEPMUHOB U
¢daktopsl. CBeT Kak sKojiornyeckui paxrop. JleiictBue MOHSATHI: CBET, (POTOIMEPHOIM3M.
OKOJIOrHYECKHH Pa3HBIX y4aCTKOB COTHEYHOTO XapakTepu30BaTh ACHCTBUE CBETA
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dhaxTop

CIIEKTpa Ha OPTaHU3MBI.
DKOJIOTHYECKHE IPYIIIIbI PACTECHUM U
KUBOTHBIX 10 OTHOILLIECHHUIO K CBETY.
CurnanpHas pojb CBETa.
PoTONEPUOIN3M.

JdeMoHcTpanuu

Tabauusl 1 cxembl: «CBETOBOU
CIIEKTP», «IKOJOTUUYECKHUE TPYIIIIHI

JKUBOTHBIX I1I0 OTHOIICHHUIO K CBCTY».

Oo6opynoBanme: repbapuu
CBETOIIOOMBBIX, TCHEIIOOMBBIX U
TEHEBBIHOCIIUBBIX PACTEHUIA;
CBETOJIFOOMBEIC, TCHEIIOOUBEIC U
TEHEBBIHOCIIMBLIC KOMHATHBIC
pacTeHusl.

JlaGoparopHasi pabora
«BprsBIEHNE TpUCTIOCOOTIEHUT
OpPraHU3MOB K BJIUSIHUIO CBETA)

KaK KOJIOTHYECKOro (pakTopa.
CpaBHUBATH JICUCTBHE Pa3HBIX
Y4aCTKOB COJIHEYHOT'O CIIEKTpa Ha
OpraHU3MBI.

BBIsSIBISTE 0COOEHHOCTH CTPOCHUS U
KU3HEICSITEIbHOCTH PACTCHUHN Pa3HBIX
AKOJIOTMYECKUX TPYIII [0 OTHOIICHUIO
K CBETY (CBETOIIOOMBBIC, TEHEIIOOUBBIE,
TEHEBBIHOCIIMBEIEC).

[IpuBoauThH [IPUMEPHI pacTeHui
pPa3HBIX JKOJOTMYECKMX TPYyIIl IO
OTHOIIIEHUIO K CBETY.

BoIsSIBISITE 0COOEHHOCTH CTPOCHUS U
KHU3ZHEACATEITbHOCTH )KUBOTHBIX Pa3HbBIX
AKOJIOTMYECKUX TPYIII [0 OTHOIICHUIO
K CBETY (IHEBHBIE, CyMEPEUHbIE,
HOYHBIC).

[IpuBOIUTH IPUMEPHI KUBOTHBIX
Pa3HBIX PKOJOTHUUECKUX TPYIII IO
OTHOIIIEHHIO K CBETY.

OO6OCHOBBIBATH 3HAUCHHUE
dhoTonepruoau3Ma B )KM3HH OPTraHU3MOB

Y TSI TPAKTUKH CEJIBCKOTO
XO035HCTBa
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7.3

AobOuoTnueckue
(bakTOopHI.
Temmeparypa kak
DKOJOTUYECKUM

dakTop

TemnepaTypa Kak 3KOJOTHYECKHI
¢akrop. JlelicTBue TemnepaTypsl Ha
opraHu3mel. [IoWKHIOTEPMHBIE U
TOMOKWOTEPMHBIE OPTaHU3MBI.
OBpUTEPMHBIE U CTECHOTEPMHBIE
OpraHU3MBbl.

JemoHcTpauun
Tabsuubl u cxeMbl: «TemnokpoBHbIe

KHNBOTHBIC), «XOHOI[HOKpOBHBIG
KHUBOTHBICY .

Oo6opynoBanme:repbapun u
KOJIJICKIIUH TETI0II0ONBEIX,
3UMOCTOUKHX, MOPO30YCTOMYHMBBIX
pacTeHMil; yyuesa NTUll U 3Bepei.
JlabopaTopHasi padora «BrbisiBlieHHE
PUCTIOCOOJICHUI OPTaHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI»

PackpeiBaTh conep:xkaHue TEPMUHOB U
TIOHSTUI: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJIOJHOKPOBHBIE),
rOMOMOTEpMHBIE (TEITIOKPOBHEIE)
OpraHu3Mbl, aHaOMO03, IBPUTEPMHbBIEC
OpraHu3Mbl, CTEHOTEPMHBIE OPTAHU3MBI,
TEPMOPETYJISALHSL.

XapakTepu3oBaTh JICUCTBUE
TEMIIEPATYpPbl HA OpraHu3Mbl. BBISBIIS T
OCOOEHHOCTH CTPOEHUS U
KU3ZHEJIEATEIbHOCTH OUKUIOTEPMHBIX
(X0JIOTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TENIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOAUTH pUMEPHI
MONKUIIOTEPMHBIX (XOJIOIHOKPOBHBIX) U
TOMOMOTEPMHBIX (TETJIOKPOBHBIX)
’KUBOTHBIX. BBISBIISATE 0COOEHHOCTH
CTPOEHUS U KU3ZHEAEATEIbHOCTH
TEIUIOII0OUBBIX, 3MMOCTOMKHX,
MOPO30yCTOWYUBBIX PACTCHUU.
[IpuBOAUTH MPUMEPHI TEILIIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHU.

[IpuBOIUTH TpPUMEPHI 3BPUTEPMHBIX H

CTCHOTCPMHBIX OPIraHU3MOB.
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7.4

AobOuoTnueckue
dakTopsl. BaxxHOCTH
KaK AKOJOTMYECKHUM
dhakTo

BnaxHOCTh KaK 3KOJIOTUYECKUU
dakrop. [IpucnocobaeHms
pacTeHU K MOAJAEPHKAHUIO BOJHOTO
6ananca. Knaccudukanus pacrenuit
10 OTHOIICHHIO K BOJE.
[Ipucmoco6aeHus )KUBOTHBIX K
HM3MEHEHHIO BOJTHOTO PEXKUMA.
JdemMoHcTpanuu

Ta6HI/II_[bI 1 cxeMbl: «Du3nogornyeckue

aJanTaIuy >KUBOTHBIX).
Oo6opynoBanme:repoapun pacTEHUH,
OTHOCSIIUXCS K TUTPOUTAM,
kcepoduram, Me3odpuTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYTIIL.
JlabopaTopHasi padora

«AHaTOMHYECKHE OCOOCHHOCTU
pacTeHM U3 pa3HbIX MECT OOUTAHUS)

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSTUH: BIAKHOCTh, TUAPODUTHI,
rUrpouThl, Me30(UTHI, KCEPODUTHI,
KUBOTHBIE: BOJIHBIE, TTOJTyBOJIHBIC,
Ha3eMHBbIE.

XapakTepu3oBaTh JIEUCTBUE BIAKHOCTH
KaK 3KOJIOTHYECKOro (hakTopa.
BrIsBISITE 0COOEHHOCTH CTPOSHUS U
KU3HECATEIIbHOCTH PACTCHUN Pa3HBIX
HKOJIOTMYECKUX TPYII [0 OTHOIICHUIO K
BOJIE.
[IpuBoauTH [IPUMEPHI pacTeHun
pPa3HBIX DKOJOTHYECKUX TPYII IO
OTHOILIEHUIO K BOJE.

BoIBATh aHATOMUYECKHE U
(U3HOIOrUYECKHUE MPUCTIOCOOTEHUS
’KMUBOTHBIX K H3MEHEHUIO BOJJHOTO
pexXuMa.

[IpuBoauTH MIPUMEPHI BOJIHBIX,
MOJTYBOJHBIX M HA3EMHBIX JKUBOTHBIX
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7.5

Cpenpl oOuTaHus
OpraHU3MOB

Cpenpl OOUTaHHS OPTaHU3MOB: BOJIHAS,
HA3E€MHO-BO3IyIIIHAs, TOYBEHHAS,
TITyOMHHAS TTOITOYBCHHAS,
BHYTPHOPTaHU3MCHHASI.
OU3NKOXUMHUYECKHE OCOOCHHOCTHU CPEJT
OOUTaHHUs OPTaHU3MOB.

PackpeiBaTh  coaep:kaHUE  TepMHUHA
«cpena oOUTaHuUsD.

XapakTepu3oBaTb 0COOCHHOCTH

BOJIHOM, HA36MHO-BO3AyIIIHOU,
MMOYBEHHOM, TJTIYyOMHHO MOATIOYBEHHON U
BHYTPUOPIaHU3MEHHOM Cpell 0OUTaHMUS.

[IpucnocoOneHuss opraHu3MOB K JKU3HU
B Pa3HbIX CpeJax.

JemoHcTpauun

Tabauist u cxeMbl: «Cpeabl OOUTaHUS

OPraHu3MOB».

O0opynoBaHue:KOJIEKIUN
KUBOTHBIX, OOUTAOIINX B
pa3HbIX cpeaax

CpaBHUBATh GU3UKO-XUMUYECKUE
YCJIOBHSI pa3HBIX Cpell OOUTAHMUS.
BoIsSIBISTE 4epThl MPUCTIOCOOJIEHHOCTH
OpraHU3MOB K OOUTaHUIO B BOJTHOM,
HA3€MHO-BO31YIIIHOM, MIOYBEHHOM,
BHYTPHUOPTAaHU3MEHHOM Cpenax
obuTaHusI.

[IpuBoauUTh  TpPUMEPHI  OPTraHU3MOB,
OOMTAIOIIUX B Pa3HBIX Cpeaax
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7.6 | buonoruyeckue buonornueckue purmsl. BHeniHue u PackpriBaTh conep:kaHue NOHATHS
PUTMBI BHYTpeHHUE pUTMbI. CyTOUYHBIE U «OUONIOTHYECKUE PUTMBD».
FOANIHBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTH
[Ipucnoco0aeHHOCTh OPTaHU3MOB K BHCIIHIX, BHYTPCHHHX, CYTOYHBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUN FOIMYHBIX OMOJOTHYECKHX
KU3HH. puTMOB.IIpUBOAUTE PUMEPHI
JemoHcTpanumn MPOSIBJICHUS] OMOJIOTUUECKUX PUTMOB Y
Tabauisl 1 cxembl: «buonornyeckue Pa3HBIX OPTaHU3MOB.
PUTMBD. BoIsSIBISITE 4epThl MPUCTIOCOOJIEHHOCTH
OGopyaoBanue: repoapuu u OpPraHU3MOB K CE30HHBIM U3MEHEHUSIM
KOJUJIEKIIUU PACTEHUM U KUBOTHBIX, YCITOBHI JKU3HH.
o0nagaronmx YepTamMmu OnuchIBaTh CE30HHBIC SABJICHUS B
IPUCIOCOOJIEHHOCTH K CE30HHBIM ’KU3HHU OPTaHU3MOB,
VU3MEHEHUSM yCIOBUN JKU3HU pacnpoCTpaHEHHBIX B CBOEH
MECTHOCTH
7.7 | XKuznennsie Hopmbl XKusznenusie GOpMbI OPraHU3MOB. PackpriBaTh coaep:kaHue MOHATHUS

OpTraHUu3MOB

[TonsTue o )u3HEeHHOH (hopMme.
Kuznenusie PopMbI pacTEHUH:
JepeBbsl, KYCTapHUKH, KYCTapHUYKH,

«CKU3HEHHAas (hopMa OpraHu3May.
BbIABIIATH OCOOEHHOCTH CTPOEHUS U
KU3HEACATEIBHOCTH PACTEHUM Pa3HbIX
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MHOTOJICTHHE TPaBbI, OJTHOJICTHHC
TpaBsbl. JKu3HeHHBIC (POPMBI JKUBOTHBIX
TUAPOOHOHTHI, TCOOMOHTHI,
a’poOUOHTHl. OCOOEHHOCTH CTPOSHUS U

o0pasza >KH3HH.
JdeMoHcTpanuu

Tabauip! ¥ cxeMbl: « Kn3HEeHHbIE
dbopmbl pacTeHui», « Ku3HeHHbIC
(hOPMBI JKUBOTHBIX).
Oo6opynoBanme: repdapuu u
KOJIJICKIIUM PACTEHUM M KUBOTHBIX
Pa3JIMYHBIX )KU3HEHHBIX (hOopM

’KU3HEHHBIX (POPM.
[IpuBOINTH NIPUMEPBI PACTEHUM Pa3HBIX

KU3HEHHBIX (POPM.

BbIABIATE OCOOEHHOCTH CTPOCHHS U

KU3HEACATEIBHOCTU YKUBOTHBIX
Pa3HbIX JKU3HEHHBIX (POPM.
[IpuBOIUTH IIPUMEPBI YKUBOTHBIX

Pa3HbIX ) KU3HCHHBIX (1)0pM
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7.8

buotnueckue paxropbl

buotnueckue (bakTopsl. Bunpl
OMOTHUYECCKHUX B3aUMOICHCTBHUI:
KOHKYPEHITUS, XUIITHUIECTBO, CUMOHO03
u ero ¢opmel. [lapazuTtusm,
KOOIlepalusi, MyTyallu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTRBO,
HaxjIeOHMYecTBO). HeTpoduueckue
B3aMMOJICUCTBUS (TOMUYECKUE,
dbopuueckue, padbpuueckue).
3HaueHHEe OMOTUYECKUX
B3aUMOJICHCTBUI JJIsI CYILIECTBOBAHUS
OpraHU3MOB B cpeJie OOUTaHUS.
[IpuHIIMTT KOHKYPEHTHOTO

UCKIIIOUeHUA. JleMOHCcTpanuu

Ta6J'II/II_II>I 1 CXEMBI: « IKOCHUCTEMA

PackpsiBaTh cozepkaHue TEPMUHOB U
MOHSATUN: KOHKYPEHLHUSI, XUIITHUYECTBO,
Iapa3suTU3M, MyTyaJlu3M,
KOMMEHCAJIU3M, HETpOpUUYEeCKre
B3aUMOJCUCTBU.

XapakTepu3oBaTh BUAbl OMOTHUECKUX

B3aUMOJIEUCTBUI.

OOBSCHSTH CYIIIHOCTh KOHKYPEHIIUH,
XUITHUYECTBA, Mapa3uTU3Ma,
MyTyaln3Ma, KOMMEHCAIN3MA.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
YYaCTBYIOIIMX B OMOTHYECKUX
B3aMMO/ICHCTBUSX PA3HbBIX TUIIOB.
OueHnBaTh 3HAYEHUE OMOTUYECKUX
B3aUMOJECHUCTBUH JJIs1 CYLLIECTBOBAHUS

I POKOJIUCTBCHHOT' O Jecay»,

«IKocucTeMa XBOMHOTIO JIeca,

«lenu nmuTaHus»,
«XuHu4ecTBOY, «llapazutuzm»,
«Konkypenmus», «CumMOnosy,
«KomMmmencanuzmy.
O6opynoBaHme: KOJUICKIIUH
KUBOTHBIX, YUACTBYIOIIIUX B
Pa3IMYHBIX OMOTUYECKUX
B3aUMOJEHCTBUSIX

OpraHu3MOB B Cpele OOUTaHUS.

OOOCHOBBIBATH JIENCTBUE
MIPUHITUTIA KOHKYPEHTHOTO
UCKITIOYECHUS
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Htoro yacos 1o teme

9

8 | Tema «9Ko0JI0THsI BUIOB W MOMYJISIHII»
8.1 | Dxonoruyeckue 3 DKOJIOTHYECKHE XapaKTEPUCTUKU PackpbIBaTh copepkaHue NOHITHUS
XapaKTEPUCTUKU nonyssiuuy. [omymsius kak «TIOTTYTISIIHS».
IOy JIALIUU ounonornyeckas cucrema. Poib OLCHHBATD 3HAYCHUC

HEOJTHOPOJHOCTH Cpebl, PU3NIECKUX
O0apbepOB M OCOOEHHOCTEH OMOJIOTUH
BUJIOB B (DOPMUPOBAHUH
IIPOCTPAHCTBEHHOU CTPYKTYPBI
nonyssiuuii. OCHOBHBIE MOKA3aTeNn
TOTYJISILIAH: YUCJIIEHHOCTb, MJIOTHOCTbD,
BO3pacTHas U MOJIOBas CTPYKTYpa,
POKIaEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpAITHSI.

JlemoHCcTpanumn

Tadaubl U CXEMBI: « IKOJTOTUYECKUE
XapaKTePUCTUKU TTOMYJISIITUN,
«ITpocTpaHCTBEHHAs CTPYKTypa

HEOJIHOPOJIHOCTH Cpeibl, PU3NIECKUX
O0apbepPOB M OCOOSHHOCTEH OMOJIOTUH
BUJIOB B (pOpMHpOBaHUU
IIPOCTPAHCTBEHHOU CTPYKTYPBI

MO JISIUH.

[IpuBOINTH MPUMEPHI O JISAUN
Pa3HBIX BUJI0B PACTEHUHN U
KUBOTHBIX. X apaKTEPU30BATh
OCHOBHBIE PKOJIOTMYECKUE TTOKA3ATENN
NOMYJISILNN: YUCIEHHOCTD, IIJIOTHOCT,
BO3pACTHAas U MOJIOBAs CTPYKTYpa,
POKIAEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIHSL.

MOIYJISILUNY, «B0O3pacTHbIE MUpaMUIbI
MO JISILI
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8.2

DKojornyeckas
CTPYKTypa

MOy JISIIUY.

JluHaMuKa TOMyJISIUAN
U €€ peryisanus

DKoJIOTUYECKasi CTPYKTYpa MOMYJISIIHH.

OHCHKa YHUCJICHHOCTH IIOITYJISALWH.

JlnHaMuyKa MOMYJISIUY U €€ PeryJIsius.

buoTtnueckunii noTeHIHaN NOMYJISILAH.
MoaenupoBaHrue THHAMUKH
nonyssinuu. Kpuseie pocra
YUCJIEHHOCTHU nonyJsiuuu. Kpubie
BbDKUBaHUA. Perymsiuys 4ucieHHOCTH
MOMYJISILUNA: POJIb (PAKTOPOB,
3aBUCALIUX U HE 3aBUCALIUX OT
IUIOTHOCTH. DKOJIOTUYECKUE CTPATETUN
BUJOB (1- 1 K-cTparerun).
JemoHcTpauun

Tabauubl u cxeMbl: «CKOPOCTh
3aCEJICHUs] IOBEPXHOCTH 3EMIIH
Pa3IMYHBIMU OpPraHu3MaMmn»

PackpsIBaTh cojiep:KkaHuE TEPMUHOB
Y TIOHSITUWA: TMHAMUKA MOMYJISIIUH,
OMOTHYECKUN MOTECHITHAI
TIOIYJISILINY, KPUBBIE BBKMBAHUS,
(haKTOpBI CMEPTHOCTH, EMKOCTH
cpeabl. OOBACHATH 3aKOHOMEPHOCTH
pa3MeIneHus 0co0eH MomyJIsauy Ha
3aHUMAEeMOU TEPPUTOPHH.
OneHnBaTh OMOTHYCCKHI TTOTSHITHAT
TIOMYJISIIAM Pa3HbIX OPraHU3MOB.
AHanu3upoBaTh KPUBBIE POCTA
YUCJICHHOCTH TOIYJISLIUU U KPUBBIC
BbDKHBAHUS.

OOGOCHOBBIBATh MPUYHUHBI
CACp)KMUBaHUSI OMOTUYECKOTO
MOTEHIMAJIa POCTa U MPUYNHBI
BCIIBIIIEK POKIAEMOCTH Y OTIAEIIbHBIX
OpPraHUu3MOB.

[lepeuncnsath GpakTOpbl CMEPTHOCTH,
PETYIUPYIOLINE YUCIEHHOCTD
TOMYJISIUUN PACTEHUMN U ) KUBOTHBIX.
OnuceIBaTh IKOJOTHYECKUE CTPATErUU
BUJIOB
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8.3

DKOJIOTHYECKasT HUIIIA
BHUJIA

ITousTrEe 00 PKOJIOTHUECKOI HUILIE
BUJ1a. MectooOuTanue. MHOromepHas
MOJIEITH DKOJIOTHYECKOU HUIITHA

PackpeiBaTh cojiepkaHue TEPMHHOB
U TIOHATHH: DKOJIOTHYECKas HHIIA,
BH/I, apeajl, THBa3usl.

Jx. . XatunHcoHna. Pazmepsl
AKOJIOTHYECKOW HUIM. [loTeHnansHas
Y peaIn30BAHHAs HUIIU.

Buj xak cucrtema nonysisiuid. Apeaisl
BUJ0B. BUABI M UX )KU3HECHHBIC
CTpaTeruu. IKOJIOTUUECKUE
SKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEJICHUS U
MHUTpalMi )KUBOTHBIX. brogornueckue
VHBA3UM YYKEPOJIHBIX BUJIOB.
JlemoHCcTpanumn

IToptper: [Ix. W.

XatauHCOH. TalauIbl U

cxembl: «Moaenb

AKOJIOTUYECKOW HUIK JK.

N. XatunHcoHay.

OO6opynoBanme: repbapun pacTCHUMH;
KOJUICKIIUH >KUBOTHBIX.
JlaGopaTopHuasi padora

«IIpucnocobnenus ceMsiH pacTeHul K

XapakTepu30BaTb MHOTOMEPHYIO
MOJIEJIb AKOJIOTHYECKOM HUIM JK.

M. XaTyuHcoHa.

IIpuBOAUTE MpUMEPHI FIKOJIOTUYECKUX
HUIII PAa3HbIX BUJIOB PACTCHUH U
JKUBOTHBIX.

BBIABITE OTIIMYME SKOJIOTUUECKOU
HUIIU BUJA OT €r0 MECTOOOUTAHUSI.
['paduueckn nzobpaxxaTh
MHOT'OMEPHYIO MOJIEJIb 3KOJIOTUYECKOU
HUILH JJIs1 pa3HbIX BUAOB. BBISBIST
IPUYUHBI PA3JIMYMNd B pazMepax
AKOJIOTUYECKON HUIIM Y Pa3HbIX BUJIOB
PACTEHHI U JKUBOTHBIX. AHAJIM3UPOBATH
IIPAYUHBI U TIOCJIEACTBUS CMEHBI
AKOJIOTUYECKOW HUILIN
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pacCeICHUIO»
HToro 4acoB 1mo TeMe 9
9 TeMa «IK0JOrus COO0IIECTB. JKOJIOTHUECKHE CHCTEMbI»
9.1 | CooOmiecTBO 1 CoobmiecTBa opranu3MoB. buorieHos u | PackpbiBaTh cojiepikaHue TEPMUHOB U
OpraHu3mMoOB — €ro CTpyKTypa. CBs3u MEXOY HOHSITUU: 6HOH6H03, OHOTOII.
OHOIIEHO3 OpraHM3MaMH B GHOIICHO3E. XapaxkTepuzoBaTh OMOIIEHO3 U €T0

JleMoHcTpanuu
Tabnuiel 1 cxembl: «CTPyKTypa

CTPYKTYpPHBI: BHJIOBYIO,
MPOCTPAHCTBEHHYO, TPOPHUUECKYIO.

ouoreHo3a»,  «DKocucTeMa
HIMPOKOJMCTBEHHOTO  JIECay,
«IKocucreMa XBOMHOTO
Jeca

ITepeuncnsathb u
IIPUMEPBI CBsI3EU
OpraHu3MaMH B OMOIIEHO3E

IIPUBOJIUTH
MEXTY
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9.2

DKocucTEMA

DKocHcTeMa Kak OTKpBITasi CHCTEMa

(A JIx. Tencnn).
DYHKITMOHAIbHBIC 0JIOKH
OpraHU3MOB B SKOCHCTEME:
IPOYIICHTHI, KOHCYMCHTBI,

penyueHTtsl. Tpodudeckre ypoBHH.
Tpoduyeckue 11enu U CETH.
AOnoTrndeckre OJI0KH YKOCHCTEM.
ITouBBI 1 MBI B DKOCHUCTEMAX.
KpyroBopot BeliecTB U MOTOK SHEPTUU

B DKOCHUCTEME.
JdeMoHcTpanuu
IToptpetsi: B. H. Cykaués,
A. JIx. Tencnu.

Tabmuiel u cxeMbl: «DYHKIIMOHAIILHBIC
TPYIIIbl OPTAHU3MOB B 3KOCUCTEME,
«KpyroBopoT BENIECTB B 3KOCUCTEMEY,

«llenun nutanus (mactOuiHas,
JETPUTHAS )».
OobopynoBanmne:repdbapun pacTeHUI;
KOJUICKITUM HACEKOMBIX; Uyuesia MTHI] 1
3BEpEU

PackpbIBaTh cofepkaHue TEPMUHOB U
HNOHSITUNA: SKOCUCTEMA, IPOLYLIEHTHI,
KOHCYMEHTBI, PEIYLIEHTHI, TPOPUUECKUE
YPOBHH, TpOPHUUECKHUE (MUILEBBIE) LENU
U CETH.

HazbIBaTh CTPYKTYpHBIE KOMIIOHEHTHI
DKOCHCTEMBI.

Xapaktepu3oBaTh PYHKIUU U
MPUBOJANUTH PUMEPHI OPTaHU3MOB B
HKOCUCTEME HA OCHOBE UMEKOLIUXCS
3HaHUU O pacTEeHUsX, rpudax,
OaKTepUsX U )KUBOTHBIX.

OnuceIBaTh KPyrOBOPOT BEILIECTB

Y TIOTOK 3HEPI'UH B
skocucteMe.O0bICHATH POJIb
OpraHU3MOB B OMOJIOTMYECKOM
KPyTOBOPOTE BEIIECTB U MTOTOKE
sHepruu. [IpuBoauTH NpUMeEpPHI
OpraHU3MOB, 3aHUMAIOLIUX Pa3HbIE
YPOBHH TPOPUUECKUX MHUPAMHU/I.

CocTaBJIATh CXEMbI TIEPEHOCA BEIIECTBA
U DHEPTUH B dKOCHCcTeMax (IIemu
MIUTaHMS).
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CpaBHI/IBaTB HaCT6I/IHIHI>I€ U JICTPUTHBIC
OCIIN ITUTaHUA

9.3

JKOJIOTUYECKHE
THpaMHUIbI

OCHOBHBIC TTOKA3aTEIN SKOCUCTEMBI.

buomacca u npogykuusi.
DKOJIOTUYECKUE TUPAMUIbI YHCEIL,

OromMacchl U OHCPIUMU.

JdeMoHcTpanumn

Tabauiel )i CXEMBI:
«DKONOTHYECKAsT MUPaAMHUIa YUCEID»,
«IKoJIoTHYeCcKas nupamuaa
OHMOMacChI»,

«IKojoruueckas IMUpaMuia SHCPruun»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUI: IPOIYKIKUs, OroMacca,
AKOJIOTMYECKasl MUpaMUa.
XapakTepu3zoBaTh IIpaBuiia
HKOJIOTHYECKUX TUPaMU/]] YUCEN,
OroMacchl U DHEPTHUH.

OOBSACHATH MIPUYUHBI
pazvuuuii B MPOSYKTUBHOCTHU

Y Pa3HbIX YKOCUCTEM.

[IpuBOINUTH MPUMEPHI TPAKTHUYECKOTO
MPUMEHEHUS TTPABUIT IKOJIOTHUYECKUX
MAPaMHUI.

CpaBHuBaTh OMOMacCy ¥ MPOAYKIIHIO
AKOCHUCTEM CYIIH U MUPOBOro OKeaHa
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9.4

N3menenns
COOOIIECTB —
CYKIIECCUH

Jlunamuxa skocucmenm.
Kamacmpodghuueckue nepecmpotiixu.
Dnykmyayuu. HanipaBiieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. llepsuunsie n
BTOPUYHBIE CYKIIECCUU U UX
MPUYUHBI. AHTPOTIOTEHHbIE
BO3JICMICTBUSI HA CYKIECCHH.
KnumakcHoe cooOuiecTBo.
buopa3znoobOpasue 1 noiaHoTa
KpyTroBOpPOTa BEIIECTB — OCHOBA
YCTOWYUBOCTU COOOIIIECTB.

PackpbiBaTh coaep:kaHue TEPMUHOB
U TIOHATHM: CYKLECCHs, KIMMAKCHOE
COOOIIECTBO, CYKIECCUOHHBIN psi.

XapakTepus3oBaTh CYKIIECCUU:
MIEPBUYHBIC U BTOPUYHBIE, TIPUBOIUTH

WX MPUMEPBI U Ha3bIBaTh MPUYUHBI
CMEHBI COOOIIECTB.

CpaBHHBaTh BPEMEHHBIC U KOPEHHBIC
OMOTeOIIeHO3bI HA KOHKPETHBIX
IpUMepax CBOe MECTHOCTH.
MonenupoBaTh pe3yJIbTaThl MpoIecca

JdeMoHcTpanuun

Tabmuie u cxembl: «OOpa3oBaHue
oomotay, «IlepBUYHAs CYKIIECCHS,
«BoccTaHOBIICHHE Jieca TIOCIIE ITOXKapay

CMEHBI OMOTEOIIEHO30B MO/ BIUSHUEM
aHTPOMOTEHHOTO (haKTopa
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9.5 | Ilpupoansie [IpupoaHbIE 3KOCUCTEMBI. PackpeiBaTh conepkaHUE TEPMUHOB U
AKOCHUCTEMBI IKrocucmemul 03€p u pek. Ikocucmemvl | IOHATUN: (UTOTUTAHKTOH,
Mopeu U OKeanos.  JKocucmemvl | 300IUIAHKTOH, SIPYCHOCTb.
MYHOp, 1€C08, CMenell, nyCmblHb. XapakTepu3oBaTh MPUPOIHBIC
JleMOHCTpAIHH HKOCUCTEMBI, UX OCHOBHbBIE
TaOnuipl U cxeMbl: «IKOCUCTEMA KOMITOHCHTBI (Ha IPUMEpe 03epa,
«JKOoCcHCTEMAa XBOWHOIO JIecay, OOBACHATH NPUYMHDI PA3THIHOH
«3JKkocucrema o3epay. OHOMACCHI IPO/TYIICHTOB 1
OGopy/i0BaHMe: aKBAPUYM Kak MoJe/b | O CYMCHTOB B IIPHPOJIHBIX
HKOCUCTEMAX.
SKOCHUCTEMBI.
. | CocTaBnsTh NaCTOMUIIHbBIE U IETPUTHBIE
IKCKypeHus «IKCKypCHsI B TUITHIHBIN
LEeNH MUTAaHUS TPUPOIHBIX IKOCUCTEM.
OuoreoreHo3 (B 1yOpaBy, Oepe3HsIK,
J [TpuBOIUTH MPUMEPHI OPTAHNU3MOB,
€JIbHUK, Ha CYyXOJI0JIbHBIN UITN
5 . BXOJISIINX B COCTAaB (DUTOTUTAHKTOHA,
NOMMEHHBIN JyT, 03€p0, OOJIOTO)»
300IJIaHKTOHA, OEHTOCA.
OOOCHOBBIBATH POJIb IPYCHOCTU B
’KU3HU Ha3€MHBIX
skocucteM.CpaBHMBATh OMOMAacCy U
MPOAYKIIHIO BOJHBIX U HA3EMHBIX
KOCUCTEM
9.6 | AHTpOIOTreHHbIE AHTpONIOTEHHBIE YKOCHCTEMBI. PackpeiBaTh coaep:kaHuEe TEPMHUHOB U
HKOCUCTEMBI ArposkocucreMa. ArpoLeHo3. MOHSITHIA: arpo’KOCUCTEMA,
(arpoakocucTeMbl) Pa3znuuns Mexy aHTPONOTEHHBIMU U | arpOLIEH03, MOHOKYJIBTYpA.
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MNPUPOJHBIMH 3KOCUCTEMAMM.
JdeMoHcTpanuu
Tabauibl U cXeMBbI: «ATPOIICHO3Y,

«KpyroBopoT BemecTB U NOTOK
SHEPIUU B arpoLEHO3Ee».
Oo6opynoBanmne:repoapuu KyJIbTYPHBIX
Y TUKOPACTYyLIUX PACTCHUM.
IKCKypcust «IKCKypcusi B

arpo’KocucTeMy (Ha IMoJie Uiu
B TEIUTUYHOE X035UCTBO)»

XapakTepu3oBaTh OCHOBHBIE

KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTH MPUMEPBI ATPOIKOCHUCTEM.
CocCTaBiATh LENU MUTAaHUs arpoLEeHO03a.
OO0CHOBBIBATH TPUUMHBI HU3KOU
YCTONYMBOCTHU arpOdKOCUCTEM.
CpaBHHBaTh arpoO3KOCUCTEMBI U
IIPUPOIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh poib

YCJIOBCKA B COXpPaHCHHUHA
YCTOﬁqHBOCTH dI'PO3KOCHUCTCM
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9.7

Yp60o3K0CUCTEMBL.
DKOMOHUTOPHUHT

YpboskocucTeMsl. OcHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
I'oponckas daopa u payna.
CunaHTpONM3aINS TOPOACKOH (hayHBbI.
buonornueckoe u X03UCTBEHHOE
3HAYEHUE arpoOdKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpPraHu3MOB B 3KOocucreMax. Poib
KAackaouozo 3gpgpexma u
8UO0BI0UPUKAMOPO8 (KNIOUEBbIX
81008) 8 QYHKYUOHUPOBAHUU
skocucmem. IlepeHoc sHepruu u
BEIIECTB MEKIY CMEKHBIMU
3KOCUCTEMaMHU. Y CTOMYHUBOCTD
OpTaHU3MOB,

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSTHI: ypOOIKOCUCTEMA,
CUHAHTPOIHU3AIMs, TOpoJIcKas ¢uiopa,
ropojckas (payHa, 3KOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTHI YPOOIKOCHUCTEM.
OnucelBaTh OMOJIOTUUECKOE U
XO3SMICTBEHHOE 3HAYCHHUE

ypOOIKOCUCTEM.
[IpuBoAUTH IPUMEPHI u
OIICHUBATh COCTOSIHHC

ypOO3KOCUCTEM CBOEH MECTHOCTH.
BrIsSIBISITE 0COOEHHOCTH TOPOACKOM
(bropsl 1 QayHBbI.

CpaBHuBaTh ypOOIKOCUCTEMBI
IPUPOJIHBIE SKOCUCTEMBI

198



®enepanbHas padouas nporpamma | buonorus. 10—11 knacesl (yriryOaéHHBIN ypOBEHb)

MOIYJIALIMK U SKOCUCTEM B YCIIOBUSIX
€CTECTBEHHBIX M aHTPOIIOIE€HHBIX
BO3JICUCTBUIA.

Mexanuszmul 6030eticmaus 3a2ps3HeHUll
PA3HbIX MUNOB HA CYOOP2AHUIMEHHOM,
OpP2aHUSMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL
9KOJIO2UHECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCMBUSL.
MeTo10710Tuss MOHUTOPUHTA
€CTECTBCHHBIX U AaHTPOITON€HHBIX
9KOCHUCTEM.

JemoHcTpauun
Tabuuibl 1 cxembl: «IIprumepbl

ypOOIKOCHCTEMY.
IIpakTnueckasi padora
«M3ydyeHue u onrcaHue
yPOOIKOCUCTEMBIY.
JlabopaTopHasi padora

«3yuenue pa3zHOOOpazusi MEJIKUX
MTOYBEHHBIX YJICHUCTOHOTUX B
Pa3HBIX SKOCHCTEMAX)

NToro gacos mo reme

12

10 | Tema «buochepa — r1006ajJbHAs IKOCHCTEMAY
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10.1

buocdepa. Crpykrypa
U cocTaB Obuocdepnl

buocdepa — obmennanerapHas
o0oJiouka 3emMiH, Iie CYyIIECTBYET WU
CyLIECTBOBAJIA KU3Hb. Pa3BuTune
MIpeICTaBICHN 0 Orocdepe B Tpymax
3. 3rocca. Yuenne B.U. Bepnaackoro
o ouocdepe. Obnactu 6uocheps! u eé
coctaB. JKrBoe BelecTBO Ouocdepsl u
ero (QyHKIIHH.

JleMmoHCcTpanun

[Hoptpetsl: B. Y. Bepnanckuii, O.
31o0cc.

Tabnuibl u cxembl: «I'eochepsr

3emiin», « ODyHKIIAM )KUBOTO BEILIECTBA»

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATHH: Onocdepa, )KMBOE BEIIECTRO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEILIECTBO, OMOTE€HHOE BEIIECTRO.
[IpuBOoANTH POPMYITHPOBKH OCHOBHBIX
noJioxkeHnui yuenusi B. . Bepnaackoro
o obuocdepe.

XapaktepusoBath 00actu Ouochepsl
U UX COCTaB, HA3bIBATh 00JIACTU
pacnpocTpaHeHUs )KMBOTO BEIIECTBA B
000s109Kax 3eMJIM U BBISBISATD
MPUYUHBI €r0 Pa3TUYHOTO
pacrpeneneHusl.

[lepeuncnarb QyHKITMHU 5KUBOTO
BelecTBa ouocdepsl (razonas,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHLIEHTpal[MOHHAs!, OMOXUMHYECKas ).
[IpuBoAUTH IPUMEPHI TPEOOPA3YIOIIETO
BO3JICHCTBHSI )KUBOTO BEIIIECTBA HA
ouocdepy.

AHanmM3upoBaTh U OIICHUBATH
OMoJIOTHYECKY0 HHGOPMAIIUIO O
rJI00QJIBHBIX SKOJIOTUYECKHUX TTpodIemMax
ouocdepsl, MoaydaeMyto U3 pa3HbIX
ncToyHuKoB. OrieHnBath Bkiaa B. U.
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Bepuanckoro,

0. 310cca B CO3/IaHUE YUYEHUS O
ouocdepe

10.2

3aKOHOMEPHOCTHU
CYILIECTBOBAHHSI
ounocdepsl.
KpyroBopotsl
BEILECTB

3aKOHOMEPHOCTH CYyIIIECTBOBAHUS
ounocdepnr. OcobeHHocTH Ouochepsl
KaK TJ100aIbHON DKOCUCTEMBI.
JlnHamMu4yeckoe paBHOBECHE B
o6uocdepe. KpyroBopoTsl BELIECTB U
OMOTCOXUMHUYCCKHE ITHKITBI
(yrnepona, azora). PurmMmu4aHocTh
sSBICHUN B Onocdepe.

JemoHcTpauun
Tabnuib u cxemsl: «I'eocheps

3eMiny», « OyHKIIAH )KUBOTO
BCIIIECTBAY,

«KpyroBopoT azora B Ipupoae»,
«KpyroBopoT yriiepojia B Ipupoie»,
«KpyroBopoT KHUCIIOpO/ia B IPUPOIEY,
«KpyroBopoT BobI B IPUPOIE»

PackppiBath copepkanne TEPMHUHOB H
MMOHATHH: TI100aJIbHAS YKOCHUCTEMA,
JTMHAMUYECKOE PAaBHOBECHE,
KPyTOBOPOTHI BEIICCTB,
OMOreOXUMHUYECKHE

[UKJIBL. XapaKTepU30BaTh 0COOEHHOCTH
ounocdepsl Kak riodoabHOM
HKOCUCTEMBI.

Onpenensate QyHkuo 6uochepsl B
oOecreyeHnn OMOreHHOTO KPyroBOpoTa
BEIIECTB Ha MJIaHEeTe. XapaKTepu30BaTh
OCHOBHBIC KPYTOBOPOTHI: BOJIHI,
yriepoaa, azota. CpaBHUBaTh
0COOEHHOCTH KPYTOBOPOTA Pa3IMYHBIX
BEILECTB.

OrneHnBaTh 3HAYCHUE KPYTOBOPOTA
BEIIIECTB ISl CYIIECTBOBAHUS KU3HH
Ha 3emJie.

OOBICHATH POJTHL OPTAaHU3MOB

B OMOJIOTMYECKOM KPYTOBOPOTE
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BEILIECTB.

BrIsgBIITE IMHAMUYECKOE PABHOBECUE
ouocdepsl. [IpuBoanTs npumepsl
PUTMHYHOCTH SIBIICHUH B Ouocdepe

10.3

30HATBLHOCTD
ouochepnl. OCHOBHBIE
OMOMBI CYIIIH.

Y CTONYHUBOCTH
ouochepsl

3onanbHOCTh OMocepsrl. [lonsitue o
ouome. OcHOBHBIE OHOMBEI
TYHJIpa, XBOHHBIC Jieca, CMEIIAHHBIC U

CYIIIH:
IIAPOKOJIMCTBEHHBIC ~ Jieca,  CTEIIH,

CaBaHHbI, MYCTbIHU, TPOIUYECKUE
jeca, BBICOKOTOPBSI. Kimmmar,
pACTUTEIbHBIM W  KUBOTHBIM  MHUP
ouomoB cymu. CTpykTypa U QyHKIHS
JKUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO

noTeHuana u 6uochepHbIx GyHKIHIA.
JeMoHcTpanuu

Tabymibel 1 cxeMbl: «OCHOBHBIE OMOMBI
cyumy, «KimMmaTudeckue nosca
3emum», « TyHapay, «Taiiray,
«CMeNIanHbIN Jecy,
«IInpoKOTMCTBEHHBIN JIeC», « CTEIbY,

«CaBanHay, «IlycTbIiHD,
«Tponmyeckuni ec».

Oo6opynoBanme: repOapuy pacTeHUM
pa3HbIX OMOMOB; KOJUICKITUHU YKHBOTHBIX

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHATUI: OMOMBI, TYHJIpa, XBOMHBIE
jeca, CMEIIaHHbIE Jieca,
IIMPOKOJUCTBEHHBIE JIeCa, CTEIH,
CaBaHHBI, TyCTbIHU, TPOIIMYECKUE JIeCa,
BBICOKOTOPBbSI.
[Toka3piBaTh Ha Kapre U
XapaKTepHU30BaTh OCHOBHBIE
OMOMBI CYIIIH.

CpaBHUBAaTh OCOOEHHOCTHU KJIMMATA,
II0YB, PACTUTEIBHOTO U JKUBOTHOTO
MUpa pa3HbIX OMOMOB CyIIH 3E€MJIH.
BbIABISATH NPUYUHBI 30HAIBHOCTH B

ouocdepe
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Htoro yacos 1o teme

6

11

Tema «Hesi0BeK M OKPY/KAKOLIAS CPeaa

111

Bo3snerictBue
yesoBeka Ha onocdepy

2

OKOJIOTUYECKHE  KPU3HCBI M HX
npuuuHbl. Bo3neicTBue uenmoBeka Ha
ounocdepy. 3arpsi3HeHUE BO3IYITHON

PackpbIBaTh cofiep:kaHie TEPMUHOB U
MOHATUH: aTMOc(epa, BelecTBa-
3arpsA3HUATENN,

cpenpl. OxpaHa BO3AyXa. 3arps3HEHUE

BOOHOM cpenpl. OxpaHa  BOJHBIX
pPECYpPCOB. Paspymienue TOYBBI.
Oxpana TOYBEHHBIX pECYpPCOB.

N3MeHeHune knmuMmara.
JdeMoHcTpanuu

Tabauubl U cXeMBbL: «3arpsi3HeHne
atMochepsl», «3arpsi3HEHUE
ruznpocheprd», «3arpsi3HeHUE TOYBbDY,

«ITapHukoBbIit 3 PerT

MAapHUKOBBIN 3P (PEKT, «030HOBAS
JIBIPa», «KUCIOTHBIC O,
ruapocdepa, 3BTpoduKaims BOJOEMOB,
M0YBa, dPO3Us OB, TECTUIIH/IBI,
AKOJIOTHYECKUN KPHU3HC.
AHaIN3UPOBATH AHTPOIIOTECHHBIE
(dbakTopbl Bo3ecTBUS Ha Ouochepy
(posb "uenoBeKa B MPUPOJIE) HA PA3HBIX
ATanax pa3BUTHUS YEJIOBEYECKOIO
oO1ecTBa.

XapaxkTepusoBaTh IJ1I00aIbHbIE
HKOJIOTUYECKHE TTPOOIIEMBI;

OCHOBHBIE UCTOUYHUKH aTMOC(EPHBIX
3arpsA3HEHUN; DKOJOTUYECKHUE
po0JieMbl, CBSI3aHHBIE C
YBEITUYCHUEM TPAHCIIOPTA B

KPYIHBIX TOPOJIax; ABTPOPHUKAIINIO
BOZIOEMOB; MOCJIEACTBUS 3arpsI3HEHUS
BOJI XUMHUYECKHUMH BEIICCTBAMU;
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BO3JICHICTBHE YEJIOBEKA Ha

ITOYBEHHBIN MMOKPOB.

ApryMeHTHpOBAaTh 3HAYEHUE
DKOJIOTMYECKUX 3HAHUHN B PELICHUU
BOIIPOCA O MOJJEPKAHUNA YCTOWUNBOCTH

ounocdepsl
11.2 | AaTponoreHHoe 2 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA PackpsiBaTh coziepkaHue TEPMUHOB U
BO3JICMCTBHE HA pPaCTUTEINIbHBINA U )KUBOTHBIA MUP. MOHSITUH: COKpALCHUE
pacTUTEINIbHBIN U OxpaHa pacTUTEIBHOTO U )KUBOTHOTO O6ropazHoo0Opasusi, OXpaHa MPUPOJIbI,
YKUBOTHBIA MUD. Mupa. OCHOBHBIE IPUHIUIIBI OXPAHBI 0Cc000 OXpaHseMbI€ IPUPOHBIC
OxpaHa npupoibl npupoasl. Kpacueie kauru. Oco60o tepputopun (OOIIT), boTannueckuit
OXpaHsieMbI€ IPUPOIHBIE cajl, 300JIOTUYECKUN MapK.
tepputopun (OOIIT). borannueckue XapakTepu30BaTh MIAHETAPHYIO POJIb
Capl ¥ 300JIOTUYECKHE MAPKU. PACTEHHIT U )KUBOTHBIX.
JAemMoncTpanuu [IpuBOINTH MPUMEPBI IPSAMOTO U
Tabmmnp! u cxembl: «Ocobo KOCBEHHOT'O BO3JICHCTBHUS UCIOBEKA

OXpaHsieMbI€ MPUPOIHBIE TEPPUTOPUN.
Oo6opynoBanme: pororpaduu
OXpaHSEMbIX PACTEHUI U )KUBOTHBIX
Kpacnoit kauru P®, KpacHoit kauru
peruoHa

HA PACTUTEIBHBIN U )KUBOTHBIN MUP.
XapakTepu30BaTh MIPUHIIATIBI
«BceMUpHOM cTpaTeruu OXpaHbl
MIPUPOIBD.

[TepeuncasaTh 0COOCHHOCTH PA3TUIHBIX
OOIIT.

[TpuBoauts npumepst OOIIT,

PpacCIIOJIOKCHHBIX B CBOEU MECTHOCTH.
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Jloka3pIBaTh HA MPUMEPAX ONACHOCTH
COKpaIlleHUs] OMOJIOTHYECKOTO
pazHooOpazus 3eMu.

[IpuBOINUTH MPUMEPHI PEAKUX U
MaJIOYMCIIEHHBIX BUJOB PACTEHUN U
KUBOTHBIX CBOEH MECTHOCTH,
3aHECEHHBIX B KpacHble KHUTH
pernonoB u Kpacnyto kuury PO

11.3

Pammmonansnoe
IIPUPOIOIIOJIB30BAHUE
U yCTOMYUBOE
pa3BuTHE

OCHOBHBIE IPUHIUIIBI YCTOMYNUBOTO
Pa3BUTHS YEJIOBEYECTBA U IPUPOJIBI.
ParmonansHoe
IPUPOAOIIONB30BAHUE U COXPAHEHUE
OMOJIOrMYECKOro pasHooOpasus
3emun. OO1IME 3aKOHOMEPHOCTH
rJ100aNbHBIX 9KOJIOTUYECKUX
Kpu3rcoB. OCOOEHHOCTH
COBPEMEHHOTO KPU3UCA U €TI0
BEpOSITHBIE MTOCNENCTBY. PazBuTne
METO/IOB MOHUTOPUHTA PA3BUTHUS
OMAaCHBIX TEXHOT'€HHBIX MPOLECCOB.
CucmemHmvle uccne0o8anus nepexooa
K pecypcocbepezarowelii u
KOHKYPEHmMOCHOCOOHOU dHepeemuxe.
Buonozuuecrkoe pasnoobpasue u

PackpeiBaTh cojepxkaHue TEPMHHOB
51 TIOHSITUN: palMOHAIBHOE
MIPUPOJOTOIB30BAHUE, YCTOMUYUBOE
pa3BUTHE, TPUPOJHBICE  PECYpPCHI,
9KOJIOTUUECKHUH CJIe].

XapakTepu30BaTh OCHOBHBIC MPUHITUIIBI
YCTOWYMBOIO Pa3BUTHUSI UEJIOBEUECTBA U
MIPUPOJIBI.

OnuceIBaTh HEMCUEpIIaEMbIE U
rcuepriaeMble MPUPOJIHBIE PECYPCHI,
MOA4YEPKUBAsi OTHOCUTEIIBHOCTh
HEUCYEPIAeMOCTH MTPUPOTHBIX
PECYpPCOB; XapaKTepHU30BaTh MPOLIECCHI
WX BOBHUKHOBEHUS U YCIIOBUS CPEIbI,
MIPUBOIAIINE K X (OPMHUPOBAHUIO.
PackpsiBaTh npo06sieMbl palluOHAIBLHOTO
MIPUPOJIONIOIB30BAHUS U HAXOAUTH Ty TH
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buopecypcol. Hayuonanvnole
unghopmayuonHvle cucmemsit,
obecneyugarowue 00OCmMyn K
ungopmayuu no cOCMOSIHUIO
OMOENbHBIX BUO0E U DKOCUCHEM.
OcHogbl 5KOpeadburumayuu IKOCUcmem

u cnocobog 6opvOvL C
OUonospescoeHUsMU.

Pexoncmpykyus mopckux u nazemmnvix
IKOCUCTEM.
JdeMoHcTpanuu

Tadmunel 1 cxeMsl: «Mojenu
YIIPaBJISIEMOTO MUPA»

HUX pCHICHUA

HToro yacos 1o teme 6
PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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