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1. HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ydyeOHOMy mpeamery «buonorus» (nanee - OMOJOrUsl) Ha YPOBHE
cpenHero ooOmero oOpa3oBaHMs pa3paboTaHa Ha ocHoBe dDenepalibHOIO 3aKOHA OT
29.12.2012 Ne 273-®3 «OO6 obOpazoBanuun B Poccuiickoit @enepauun», ®I'OC COO,
Konuenuuu npenogaBanus yuyeOHOro npeamera «buoiorus» v OCHOBHBIX IMOJOKEHUN
dbenepanbHOI paboyelt mporpaMMbl BOCIIUTaAHUS.

VYueOnbiii npeamer «buonorus» yrinyonénnoro ypoBHs uzydenus (10—11 xmaccsl)
ABJIAETCS OJHMM M3 KOMIIOHEHTOB IMpeAMeTHol obnactu «EcTecTBeHHO-Hay4YHbIE
npeametb». Cormacio nonoxeHusM PI'OC COO mnpoduiibHble y4eOHBIE MPEAMETHI,
u3ydyaemble Ha yriyOJE€HHOM YpOBHE, SIBISIOTCS criocoOoM nuddepeHumranuu o0ydeHus
Ha ypOBHE cpeJHero ooiiero oOpa3oBaHHS M MPHU3BAaHbI 00ECIEUUTH NMPEEMCTBEHHOCTh
MEXy OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHUM MPO(PEeCCHOHATBLHBIM U BBICIIUM
oOpa3zoBaHueM. B To ’xe Bpemsi KaXIblii M3 3TUX Y4YEOHBIX MPEAMETOB JIOJKEH OBITH
OPUEHTUPOBAH Ha MPUOPUTETHOE pEUIEHUE O00pa30BaTeNIbHbIX, BOCHUTATENbHBIX U
pa3BHUBAIOLIMX 3aJlay, CBSI3aHHBIX C MpodopHeHTaluel ydaumxcss U CTUMYJIMPOBAHUEM
UHTEpeca K KOHKPETHOW O0OJIaCTH HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJOTHUEHN, TICUXO0JIOTHEH, CHIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma mo yuebHoMy npeamery «buonorusi» naér mpeiactaBieHHe O LETd U
3ajlayax wu3yuyeHus ydeOHoro nmpeamera «buonorus» Ha yrayOiaEHHOM YpOBHE,
ompejensieT  o0s3arenbHOe  (MHBapUAaHTHOE)  MPEAMETHOE  COJEp)KaHHUE,  €ro
CTPYKTYPUpPOBaHHE IO paslejaM U TeMaM, paclpeicsieHHe II0 KJIaccaM, PEKOMEHAYET
IOCJIEI0BATENIBHOCTh H3Y4YEHMs] y4eOHOro Marepuaiga ¢ Y4YETOM MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBS3€H, JIOTUKM y4yeOHOIro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH
yuamuxcsi. B mporpamme no OMONOrMM peanu30BaH NPUHIUI I[PEEMCTBEHHOCTH C
U3yuyeHueM OHOJIOTUM Ha YPOBHE OCHOBHOIO OOLIero oOpa3zoBaHus, Onarojgapss 4emy
IpOCMaTpPUBAETCSl HAIIPABIEHHOCTh Ha MOCJEAYIOIIEEe Pa3BUTHE OMOJIOIMUECKUX 3HAHUH,
OPUEHTUPOBAHHBIX HAa  (OPMUPOBAHME  €CTECTBEHHO-HAyYHOTO  MHPOBO33PEHMS,
HKOJIOTUYECKOTO MBIIIJICHUS, IPEICTABICHUI O 310pOBOM 00pa3e *KHU3HU, Ha BOCIIUTAHUE
OEpeXHOT0 OTHOIICHHUS K OKpY’Kalollel MpupoaHor cpeae. B mporpamme mo OGuonoruu
TaKXKe TII0Ka3aHbl BO3MOXKHOCTH yueOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBanuii PI'OC COO K mMIAaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
IpeIMETHBIM pe3yibTaTaM OO0y4YeHUs U B (OPMHUPOBAHUM OCHOBHBIX BHUAOB y4ueOHO-
MO3HABATENbHON AESITENPHOCTH YYallUXCS MO OCBOCHHUIO COJACpNKAHMUS OHOIOrHYECKOIo
00pa3oBaHUs Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHuUs.

OBIIASA XAPAKTEPUCTUKA

VYueOnpiii mpeamer «buonorus» Ha ypoBHe cpemHero oOmero oOpa3oBaHUS
3aBepIaeT OMOJIOrMYecKoe oO0pa3oBaHWE B IMKOJE W OPUEHTHPOBAH HA PACIIMPEHUE H
yIiyOJIeHUEe 3HAaHUU y4dalluXcs O KUBOW MPUPOJIE, OCHOBAX MOJICKYJISIPHOM M KJIETOYHOU
Ouonoruu, YMOPHUOIOTHU U OMOJIOTUU Pa3BUTHS, TEHETHKH, CEJICKIIUU, OMOTEXHOJOTHH,
3BOJIFOLIMOHHOTO YYEHUS U IKOJIOTHUH.

N3yuenne yueOHoro mpeamera «buosorus» Ha  yrayOJIGHHOM — ypOBHE
OpPUEHTUPOBAHO HA MOATOTOBKY  y4YalIMXCA K  MOCIECAYIOUIEMY  ITOJIYYECHUIO



Onosornyeckoro oOpa3oBaHMsl B By3aX M OpPraHHU3alUsAX CPEIHEro MmpogecCuOHaIbHOIO
oOpa3zoBanusa. OCHOBY €ro COJEp)KaHHsI COCTaBIIsI€T CUCTeMa OMOJOrMYECKUX 3HAHUMU,
MOJIYYEHHBIX MPU U3YUYCHHUH YYAIIMMUCS COOTBETCTBYIOUIUX CUCTEMATHUYECKUX Pa3feioB
OMOJIOTMM Ha YPOBHE OCHOBHOTO oO0miero oOpaszoBanusi, B 10—11 kmaccax 3Tu 3HaHUSA
MOJy4aroT pa3BUTHE. Tak, paclIUpeHbl W YyriayOJieHbl OWOJIOTMYECKHE 3HAHUS O
pacTeHusiX, JKMBOTHBIX, TIpubax, OakTepusX, OpraHM3Me  YeJoBeKa, OOIIUX
3aKOHOMEPHOCTSIX ~ KU3HM, JOMOJHHUTEIbHO BKJIIOUEHbI OHMOJIOTMYECKUE CBEIEHUS
MIPUKJIATHOTO M MOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIIOIB30BaTh KaK OPUEHTUPHI
IUIsL TIOCJIETyIoIero BeiOopa npodeccun. Bo3mokHa Takke MHTErpalus OMOJIOrMYECKUX
3HAaHUW C COOTBETCTBYIOIIMMHU 3HAHUSAMH, TOJYYCHHBIMU O0YUYAIOIMIUMUCS MPU U3YUCHUHU
Gu3HKHU, XUMUH, Teorpaduu U MaTEMATHKHU.

CrtpykTypa nporpaMmbl Mo yuyeOHoMy mpeamery «buosnorus» orpaxkaer CUCTEMHO-
YPOBHEBBI M HBOJIOIMOHHBIN MOAXOABl K U3yueHHto Owuosoruu. CorjlacHO UM,
U3YyYalOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE JUJISl KUBBIX CHCTEM DPa3HOTO
YPOBHSI OpraHU3allMM, OBOJIOLUMWMA OPraHUYEeCKOro MHupa Ha 3emje, COXpaHECHHUs
OMOJOTUYECKOTO pa3HooOpa3usi mmiuaHeThl. Tak, B 10 kiacce H3ydarOTCs OCHOBBI
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUU U OMOJIOTUH Pa3BUTHS, TCHETUKUA U
CEJICKI[UU, OWOTEXHOJOTUU M CHUHTETHYECKON OWOJIOTHH, aKTyalUu3UPYIOTCS 3HAHUA
oOydaromuxcs no O0OTaHUKE, 300J0THH, aHaTOMUH, pu3nonoruu yenoseka. B 11 kiacce
U3Y4ar0TCs HBOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTUHU U yueHue o Ouocgepe.

VYyeOnbiii npeamer «buonorus» npu3BaH 00eCHEUYUTh OCBOCHHE YYAIIUMHUCS
OMOJIOTUYECKUX TEOPUN M 3aKOHOB, WJIEW, MPHUHIIMIIOB U MpaBW, JEXKAlIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYyYHON KapTHHBI MUpa, 3HAHUH O CTPOECHUU, MHOTOOOpa3uu
U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, TMOMYyJSIUH, ONOILIEHO3a, JKOCUCTEMBI, O
BBIIAIOIIMXCS HAYYHBIX JIOCTH)KCHHUSX, COBPEMEHHBIX UCCIIEIOBAHUAX B OHOJIOTHH,
MPUKJIAIHBIX aCTIeKTaX OMOJOTHYECKUX 3HAHUM. J[71s1 pa3BUTHS U MOJJEpKaHUs UHTEpeca
oOyJaromuxcs K OHOJIOTUH HapsAy CO 3HAYUTCIBHBIM O0BEMOM TEOPETUUECKOTO
MaTepuaia B COACpKaHWU MPOTrpaMMBbl MO OHOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C
UCTOPUEH CTAHOBIICHUS M Pa3BUTUSA TOW WM HMHOW 00JIacTM OHWOJIOTHH, BKJIAJIOM
OTEUECTBEHHBIX W 3apyOCKHBIX YYEHBIX B pEIICHHUE BAXKHEUIIUX OHOJOTUYECKUX U
AKOJIOTHYECKHUX MPOOIIEM.

Hean u 3agaun o0yueHus OMOJIOTHH

Lens wm3ydenust ydebHOro mnpeamera «buonmorus» Ha yriayOon€HHOM YypOBHE —
OBJIaJICHNE YYAITUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHABHON OpraHU3allid KUBBIX
CHUCTEM pa3HOTO paHra W TMpUOOpeTeHHe YMEHWIl MCIOoJIb30BaTh OSTH 3HAHUS B
dbopMupoBaHUN HMHTEpeca K OomnpeaeaéHHON 00yacTH mpodecCHOHANBHOW NEsITEIHhHOCTH,
CBS3aHHOW ¢ OwWOJOrMed, WM K BBIOOPY YYEOHOTO 3aBEACHHUS JUISI TPOIOJIKEHUS
OMOIOrMYecKoro 00pa3oBaHus.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buomorusi» Ha yriayOnéHHOM
YPOBHE 00€CTIEUNBAETCS PEIIEHUEM CIEAYIOIIUX 3a0a4:

OCBOCHHE YYAIIUMHUCS CHCTEMBl OHMOJOTMYECKMX 3HAHWUKA: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTIX W
MpaBUJiaX, COCTABJISIIOIIUX COBPEMEHHYI) €CTECTBEHHO-HAYYHYIO KapTHUHY MHpPA; O



CTPOCHHH, MHOTOOOpPAa3WU U OCOOEHHOCTSAX OMOJIOTMYECKHX CHUCTEM (KJIETKa, OpraHu3M,
MOMYJISIIUS, BUJ, OMOTEOLIeH03, Orocdepa); O BBIAAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICJOBAHUIX B OMOJIOTHH;

O3HAKOMJICHME  y4YalllUXcsi €  METOJAaMU  MO3HAHUA  KUBOM  MPUPOJIBI:
HCCIIEIOBATEILCKUMU METOJIaMU OHOJIOTHUYECKUX HayK (MOJIEKYJISIpPHOW M KIETOYHOU
O1oJIoruM, SMOPUOJIOTUU U OMOJIOTHH Pa3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKOM OMOJOTHM, MAJICOHTOJOTHH, JKOJIOTHMH); METOJAaMHU CaMOCTOATEIHHOTO
MPOBEJICHUS OMOJIOTUYECKUX HCCIIe0BaHUN B JlabopaTopuu U B Tpupojie (HabiroaeHue,
U3MEpEHUE, IKCIEPUMEHT, MOACITUPOBAHUE);

OBJIQJICHUE YYaIllUMHCS YMEHUSIMHU: CaMOCTOSATEIbHO HAaXOJWTh, aHAJIU3UPOBATH U
UCIIOJIB30BaTh ~ OMOJIOTMYECKYIO  MH(OpPMAIMIO;  IMOJb30BaThCSl ~ OMOJIOTMYECKON
TEPMUHOJIOTHEH U CHMBOJIUKOM; yCTaHABIMBAThH CBS3b MEXKAY Pa3BUTHEM OWOJIOTUU U
COIUATbHO-2KOHOMUYECKIUMHU M SKOJIOTHYECKUMU MPOOIeMaMU YeJIOBEUECTBA; OIICHUBATh
MOCJIC/ICTBUSL CBOCH JICSITEIBHOCTH IO OTHOIICHHUIO K OKPY’KAIoIIeH NMPUPOJHON cpeje,
COOCTBEHHOMY 3JIOPOBBIO U 3I0POBBIO OKPYKAIOIIUX JIF0JICH; 00OCHOBBIBAThH U COOJTIOIATh
Mepbl MPOPUITAKTUKA MH(PEKIIMOHHBIX 3a00JICBaHMM, TpaBWia MOBEICHUS B MPUPOJE U
oOecrieueHusi 0€30MACHOCTH COOCTBEHHOM JKU3HEACSTENIBHOCTH B  UYPE3BbIYAHBIX
CUTyaIUsX TPUPOJHOTO M TEXHOTCHHOTO XapaKTepa;, XapaKTepH30BaTh COBPEMEHHBIC
HAyYHBIC OTKPBITHS B 00J1aCTH OMOJIOTHH;

Pa3BUTHE Y YYAIIUXCS MHTEJUICKTYaJIbHbIX M TBOPUYECKHUX CIIOCOOHOCTEH B TpoIriecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA W COBPEMEHHBIMU HCCIEAOBAHHUSIMU B
OMOJIOTHH, pelIaeMbIMH €10 MPOOIEMaMU, METOAOJIOTHENH OMOIOTrHYECKOT0 UCCIeI0BAHMS,
NPOBEJICHUS HKCIIEPUMEHTATBHBIX HCCIIEIOBAHUN, pEeIleHUs OWOJOTUYECKUX 3ajady,
MOJIETUPOBAHMS OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;

BOCIUTAHUE y YYalIUXCAd IIEHHOCTHOTO OTHOIIECHUS K >KMBOHM MPHUPOJE B IIEJIOM U K
OTJEIbHBIM €€ 00BbEeKTaM M SIBICHUSAM; (OPMUPOBAHHE IKOJIOTMUECKOW, TC€HETHUECKOU
IPaMOTHOCTH, OOIIEH KyJIbTypbl MOBEJACHHS B NPHUPOJE;, HHTETPAllMd E€CTECTBEHHO-
HAaY4YHbIX 3HAHU;

npuoOpeTeHne YYaIAMHUCS KOMIIETEHTHOCTH B panuoHaIbHOM
IPUPOIOIIONIH30BAHUU (COOJIO/ICHNE TPABWI TOBEICHUS B MPHUPOJAE, OXPaHbI BHUIOB,
AKOCUCTEM, OMOC(EpPbI), COXPAHEHHH COOCTBEHHOTO 3J0POBBSI U 3J0POBBS OKPY>KAIOIINX
moner (cobmomeHuss Mep NpodUIaKTHKH 3a00jeBaHMM, oOecredeHrne Oe30ImacHOCTH
KUBHEJEATEIPHOCTH B UYPE3BBIYAWHBIX CHTyaIlMSX NPHUPOJAHOTO U TEXHOTCHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BaHHS OWOJOTHYECKUX 3HAHUM W yMEHHH B
MOBCEIHEBHOM KU3HU;

CO37aHUE YCJIOBHM [JI1 OCO3HAHHOTO BBIOOpAa OOYYAIONIUMUCA WHIUBUIYATbHOU
o0pa3oBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH MOCIEAYIOMIEMY MPOPECCHOHATBHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C WHIUBUYAILHBIMUA HHTEPECAMH U TIOTPEOHOCTAMH
peruoHa.

MecTo Kypca B y4eOHOM IIaHe

OO6uiee yncino 4yacoB, OTBEJECHHBIX HAa U3yYeHHE OMOJIOTUU Ha YIIIyOJIEHHOM YpOBHE
cpeaHero odimiero oopazoBanus, coctaBiseT 204 yaca: B 10 kmacce — 102 gaca (3 gaca B
Henemo), B 11 kimacce — 102 gaca (3 yaca B HeZeli0).



OTO6op oOpraHu3anMOHHBIX (OpM, METOJAOB U CPEACTB OOy4YEeHHS OHOJOTUH
OCYIIECTBIISIETCS. C Y4€TOM CHEUU(PUKH €ro COACp>KaHWs ¥ HANpaBICHHOCTH Ha
NpPOJOJDKEHWE  OHMOJOTMYECKOro  o0Opa3oBaHMsT B OpraHU3alusAX  CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

OO0s3aTenbHBIM  yCIIOBUEM MpU OOy4Ye€HHH OMOJOTMU Ha YIIIyOJIEHHOM YpOBHE
SBJISIETCS TPOBEACHUE JA0OpAaTOPHBIX U TMpaKkTHUYeCKuX pador. Takke yuactue
oOydJarolmuxcss B BBIMNOJHEHUM TPOCKTHBIX U Y4EOHO-UCCIEAOBATEIbCKUX padoT,
TEMaTUKa KOTOPBIX OINpeeseTcss YYUTEJIEeM Ha OCHOBE HUMEIIIMXCS MaTepHalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.

1. COAEP’ KAHUE OBYUEHMUSA

10 KJIIACC

CogepxaHue TpOrpaMMbl, BBIJIEJIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHoOM utToroBoit arrecrauuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemenHasi Ouosorusi — KOMIUIEKCHas Hayka. Kparkas wucropus pa3BUTHS
ouonoruu. buonormyeckue Hayku M u3zydaemble UMHU MpoOiembl. DyHmaameHTalbHbIE,
NPUKIJIAIHBIE U TIOUCKOBBIE HAYYHbIE UCCIIEA0BAHMS B OHOJIOTHH.

3HaueHue OuoJOrMM B (QOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAY4YHOM
kapTuHbl Mupa. Ilpodeccun, cBsa3aHHble ¢ Ouosorneid. 3HaueHue OUOJIOTUU B

NPaKTUYECKON  NIEATENIbBHOCTH  4YEJIOBEKAa:  MEAMIIMHE,  CEJIbCKOM  XO3SHCTBE,
IPOMBILIJIEHHOCTH, OXPaHEe MPUPOJIBIL.
JdemMoHcTpanuu

[Toptpersl: Apuctorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. [lapBun, V.
l'apsen, I'. Mengens, B. . Bepnanckuu, WU. II. IlaBmoB, . . Meunukos, H. H.
Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuuet u  cxembl: «CBsi3b OHMONOTMM C JAPYrMMH Haykamu», «Cucrema
OMOJIOTMYECKUX HAYKY.

Tema 2. )KuBble cucTeMbl M UX U3y4YeHHUE

JXKusbie cucTemMbl Kak mpeaMmeT uzydeHus Oumonoruu. CBOWCTBA KUBBIX CHUCTEM:
€IUHCTBO XHMHUYECKOTO COCTaBa, JHWCKPETHOCTb M ULEJIOCTHOCTb, CIIOXKHOCTh U
YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3alHUs, CAMOBOCIIPOU3BEICHUE,
pa3apaxuMoCThb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aluy >KUBbIX CHUCTEM: MOJICKYJISPHBIM, KIETOYHBIN, TKAHEBBIM,
OpPraHU3MEHHBIN, TOMYJSIIMOHHO-BHIOBOM, HOKOCUCTEMHBIM (OMOTEOIEHOTHYECKHHN),
ouochepnsrrit. Ilporeccel, mpoucxomsnme B KUBBIX cucTtemMax. OCHOBHBIE TNPU3HAKU
xuBoro. JKu3Hb Kak ¢opma CymecTBOBaHHWS Marepuu. Hayku, wu3ydaromye >XHUBBIC
CHCTEMBI Ha Pa3HbIX YPOBHIX OpPraHU3alUN.

N3yuenue KuBBIX cucTeM. MeToasl Ouonorndeckoil Hayku. HaOmronenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CHUCTEMATH3alusd, MeTaaHanu3. [loHATne O 3aBHUCUMOW U
He3aBUCUMOW mnepeMeHHou. llmanumpoBanue »skcnepumenta. [locTaHOBKa W mMpoOBEpKa
runiote3. HyneBas rumotesa. Ilonsarme BbIOOpKM U €€ Jg0CTOBepHOCTH. Paszbpoc B



Ononornyeckux JaHHbIX. OUEHKa JOCTOBEPHOCTH MOJYYEHHBIX pe3yiabTaToB. [IpuuuHbI
HCKa)XEHUS pe3yJIbTaTOB dKCIIepUMEHTA. [[OHATHE CTaTUCTHYECKOTO TECTA.

JdemoHCcTpanuu

Tabmuipl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «BUOIOrMYECKHE CUCTEMBIY,
«CBoMCTBa KMBOM MaTepum», «YPOBHU OpPraHU3aLMH KUBOW NpUPOIAbD», «CTpoeHue
XKUBOTHOM KIETKW», «TKaHuW KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOIO
opranuzMay, «buoreonenos», «buochepar, «MeToabl U3yUeHUs! )KUBOU MPUPOJIBI.

O6GopynoBanue: JnabopatropHoe oOOpynOBaHUE JJisi TPOBEICHUS HAOIIOJCHUN,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTuueckas padora «lcrnonp30BaHME pa3IUMYHBIX METOAOB MPU H3YYCHUH
KUBBIX CUCTEM.

Tema 3. buosiorusi KjiieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAs €IWHULIA XUBOTO. McTOpusi OTKpBITUSA
knetku. Pabotel P. T'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. [lneiinen, P.
BupxoB). OCHOBHbIE TIOJIOKEHHS] COBPEMEHHOMN KJIETOUHON TEOPHUHU.

MeTonbl MOJIEKYJISIPHOW U KJIETOYHOM OHOJIOTMH: MHUKPOCKOMUS, XpoMmaTorpadus,
anekTpodope3, METOJI MEUYEHBIX aTroMoB, auddepeHnranpbHOoe IeHTPUGYTUpOBaHUE,
KyJIbTUBUPOBAHUE  KJIETOK. M3yyeHue  ¢uxcuposamHvix  Klemok.  IEKTPOHHAs
Mukpockonusi. Kowngoxanrenas muxkpockonus. Bumanvhoe (npudicusneHHoe) u3yueHue
KJIeMOK.

JdemMoncTpanuu

IToptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. lllneitaen, P. Bupxos, K. M. bap.

Tabmuiet 1 cxeMbl: «CBETOBOM MHUKPOCKOM», «IJIEKTPOHHBI MHUKPOCKOID»,
«HcTopust pa3BUTHS METOJOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl PaCTUTENbHbBIX, )KUBOTHBIX
U OaKTepUaJIbHBIX KIIETOK.

IlpakTuueckass  pa6ora  «l3yuyeHne  METOJOB  KJICTOYHOM  OHMOJIOTHH
(xpomatorpadusi, anexrpodopes, nuddepeHmanbaoe eHTpudyrupopanue, [1LIP)».

Tema 4. XuMu4ecKkasi OpraHu3anusa KJIETKH

XUMHYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMHUKPO3JIEMEHTHI. Bona u eé
pOJIb  Kak pAacTBOPHUTEINsS, pPEareHra, Yy4YacTUE B CTPYKTYPUPOBAHUU  KJIETKH,
TEIJIoperysinuu. MuHepallbHble BEIIeCTBa KIETKH, HUX Ouosoruyeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckue  BemlecTBa  KIETKM.  buonormdeckue — monumepsl.  benkw.
AMUHOKUCTOTHBIH cocTaB OenkoB. CTpykTypel OenkoBoit Moisekynbl. [lepBuunas
CTPYKTypa Oejka, MenTUaHasl CBsA3b. BTOpuuHas, TpeTUUYHAs, YETBEPTHUYHASI CTPYKTYPHI.
Henatypamusi. CporictBa OenkoB. Knaccudukanus OenxoB. buonormdeckue ¢GyHKINAN
6enkoB. IIpuotnsi.

Yrneoapl. MoHoOcCaxapuapl, AUCaxapuibl, OJIMTOCAXapUIbl W MOJIMCAXapHUBbI.
OOmmii MmIaH CTpoeHHS W (PU3MKO-XMMHYCSCKHE CBOMCTBA YTIJIEBOJOB. buomornmueckue
(GYHKITUU yTIEBOJIOB.

Jlunuael. ['mapodunbHO-ruapodoOHBIE cBoMcTBa. Kiaccudukanus aunumos.
Tpurnuuepuasl, pochonunuasl, BOCKH, cTrepouabl. buonornueckue (GyHKIUU JIUIUIOB.



OO6mmue cBoiicTBa OWONOTMYECKMX MeMOpaH — TEKydecTb, CIOCOOHOCTh K
CaM03aMbIKaHHUIO, MTOTYNPOHUIAEMOCTb.

HyxnennoBele kucnorsl. JIHK wn PHK. CrpoeHne HyKIEHHOBBIX KHCIOT.
Hyxneorunsl. Ilpunuun xomruiementapuoct. Ilpasmino Yapragga. Crpykrypa JHK —
nBoiHas cnupaib. MectoHaxoxaenue u Ouonornueckue pynkiuu JIHK. Bunsr PHK.
Oynkiuu PHK B knetke.

Ctpoenne wmonekyinsl AT®. Makpospruueckue cBsizsu B Mojekyine ATO.
buonornueckue pynknun AT®. BoccraHoBIEeHHBIE TEPEHOCUUKH, UX (PYHKIIUU B KIIETKE.
lpyeue nyxneosuompugpocgpamor (HT®D). CexenupoBanue JIHK. Memoowr cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouosiorusi: OMoXxuMuyeckue U OMo(u3nUecKue UCCIeI0BaHNs COCTaBa
U MPOCTPAHCTBEHHON CTPYKTYpbl OMomonekyn. Modenupoganue cmpykmypvl u QyHKYuil
ouomonexyn u ux Komniaekcos. Komnviomepmuwiti Ou3zaitH U OpeAHUYECKUl CUHmMe3
OUOMOIEKYL U UX HENPUPOOHBIX AHAIO208.

JdemoHCcTpanuu

IToptpersr: JI. Ilomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinn, O.
Conrep, C. [Ipy3unep.

Huarpammbl:  «Pacnpenenenne XMMHUYECKHUX DJIEMEHTOB B HEXHUBOW MpHUPOAE»,
«PacnpeneneHne XMuMUYECKUX DJIEMEHTOB B JKUBOU MPUPOACH.

Tabmuipl u cxeMmbl: «llepuoandeckas Tabuia XUMHUYECKUX DJIEMEHTOBY, «CTpoeHUe
MOJIEKYJIbl BOJBI», «BeliecTBa B cocTaBe opraHm3MoBy», «CTpoeHHE MOJEKYIbl OelKay,
«CTpyKTypbl OeNKOBOW MOJEKYIbD», «CTpoeHHE MOJEKYNl YriaeBoJloBy», «CTpoeHue
MOJIEKYJ JIUMHUI0B», «HykienHoBbie KUCI0TBD, «CTpoeHne MoneKyinbl ATOx.

O6opynoBaHue: XUMUYecKas ocyaa u 000pyaoBaHHeE.

JlabopaTopnass paGora «OOHapyxxkeHue O€JIKOB C TIOMOIIbIO KaueCTBEHHBIX
peaKumn.

JlabopaTopHas padora «/ccienoBaHne HyKIEHMHOBBIX KHUCIOT, BBIACICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTraHU3MOB).

Tema 5. CTpoeHue 1 QYHKIIUN KJICTKH

Tunel  KIETOK:  JyKapuoTH4eckas W npokapuotuueckas.  CTpyKTypHO-
byHKIIMOHAIBHBIE 00PAa30BaHMS KICTKH.

CtpoeHrue mNpOKApHOTHYECKON KiIeTKu. KierodHnas creHka OakTtepuii W apxeil.
Oco0OeHHOCTH CTpOeHUsl TeTepoTpodHON M aBTOTPO(PHONW MPOKAPHOTUYECKUX KIIETOK.
MecTo u poJib IPOKApHOT B OMOLIEHO3aX.

Crpoenue u (yHKIIMOHHPOBAHME HYyKapuoTHueckoil wierku. I[lma3marnueckas
MeMOpana (razmanemma). CTpyKTypa Mmia3MaTHdeckoii MeMOpaHbl. TpaHCIIOPT BelecTB
gyepe3 TuIa3MaTH4ecKyl0 MeMOpaHy: maccuBHbIA (quddysus, obneru€nnas muddyswus),
aKTUBHBIN (TIEPBUYHBIA M BTOPUYHBIM aKTUBHBIM TpaHcnopT). [lomynpoHuniaemocTh
MeMOpanbl. PaboTa HaTpuii-KalIMeBOro Hacoca. JHAOIMTO3: MHHOIMTO3, (HaroIuTos.
Ok3ouuto3. Knerounass crenka. CTpykTypa U (PYHKIIMM KIETOYHOM CTEHKH PACTECHHI,
rpuoOB.

[uromnasma. [{uro3omae. Llutockener. [Bukenne uuroriazMbl. OpraHouibl KJIETKHU.
OnnomeMOpaHHbIE OpraHOMABl KIETKU: 3HAomuiazMmaruueckas cetb (OIIC), anmapar



lonbaxu, nu30cOMBI, MX CTpoeHHME u (QyHKIUU. B3auMocBsI3b OJAHOMEMOpPAHHBIX
opraHou7ioB KieTkd. CTpoeHue TpaHyJSIPHOTO peTUKyilyma. Mexanusm Hanpaeéienus
benxos 6 JIIC. CuHTe3 pacTBOpUMBbIX OenkoB. CHUHTE3 KIETOYHBIX MeMOpaH. ['mankuit
(arpanynsipHBIN) SHAOIIaA3MaTHUECKUN peTukyayM. CekpetopHas (YHKIUS armapara
lonbmxu. Moougukayus 6Geakos 6 annapame [onvoocu. Copmuposka 6enkos 6
annapame [ onvoorcu. TpaHCTIOPT BEIIECTB B KJIETKE. Bakyosn pacTUTENbHBIX KIIETOK.
Kinerounsrii cok. Typrop.

[loryaBTOHOMHBIE OPTaHOMIBI KJIETKU: MUTOXOHAPUH, MIACTUABL [Ipoucxoocoenue
mumoxonoputi u naacmud. Cumouoeenes (K.C. Mepeocrkosckuu, JI. Mapeynuc). Ctpoenue
U (QYHKIIMM MUTOXOHJIpUU M 1wiacTull. llepBuYHBIC, BTOPUYHBIC W CJIOKHBIC TUIACTU]IBI
(OTOCHUHTE3UPYIOIINX JYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JICHKOIIACTHI BBICIITUX
pacTEeHUM.

HememOpannbsie opranowasl kietku CrpoeHne W (YHKIMH HEMEMOpPaHHBIX
OpraHoujioOB KJeTkH. PuGocombl. llpomesicymounvie ¢unamenmsi. MuxpopuaiaMeHTHl.
Axmunogvie Mmukpoguiamernmoi. MplllIeUHbIE KIETKU. AKMuUHOBble KOMHOHEHMbI
Hemblueunvlx kiemok. MuxporpyOouku. Kierounsrii nentp. CtpoeHue W JABMXKEHUE
KIYTUKOB W  peCHHYEK. MukpoTrpyboukun 1uroriasmel. LlenTpuons.  Benxu,
accoyuuposantvle ¢ MUKpoguiamenmamu u mukpompyooukamu. Momopnule denxu.

Anpo. OOGomnouka siapa, XpOMaTUH, KapUOIUIa3Ma, SJIPBIINIKHA, WX CTPOEHUE U
bynkuuu. Anepubiit 0eakoBbiii MaTpuke. [IpocTpaHcTBEHHOE PacmoioKeHHE XPOMOCOM B
uHTepdazHoM siape. dyxpomamun u ecemepoxpomamut. belku XpoMaTWHa — THUCTOHBI.
Jlunamuka s0epnou obonouku 6 mumose. HoepHwiti mparncnopm.

Kinerounsie BkimtoueHus. CpaBHHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKapUOT
(pacTUTENBHOM, JKUBOTHOM, TPUOHOI).

JdemMoHcTpanuu

IToptpetsi: K.C. MepexkoBckuii, JI. Maprysnuc.

Tabnuuel u cxembl: «CTpoeHHE SYKAPUOTHUECKON KIETKW», «CTpoeHHE KUBOTHOU
KIeTkn», «CTpoeHHE pacTUTENbHON KIETKW», «CTpOeHUE MHUTOXOHIPUN», «SAapoy,
«CTpoeHnE NpOKaAPUOTHIECKOMN KIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIPETapaThl pACTUTEIbHBIX, )KUBOTHBIX
KJIETOK, MUKPOTIpEnapaThl 0aKTepruaIbHBIX KIETOK.

JlabopaTopHasi paGota «/3ydeHne cCTpOeHHUs KIETOK Pa3IMYHbIX OPTaHU3MOB).

IpakTnuyeckas padora «/3yueHue CBOMCTB KICTOYHOU MEMOPAHBI.

JlaGopatopnasi paGora «lcciemoBaHue IIa3MoiM3a W JCIJIa3MOJIM3a B
PACTUTENBHBIX KIIETKaX).

IIpakTnyeckass padora «/3yyeHne HABWKEHUS LUTOIUIA3MbI B PACTUTEIBHBIX
KJIETKaX.

Tema 6. OOMeH BelllecTB M NpeBpallleHHe JHEPTUHU B KJIeTKe

AccUMWISIMA YW JUCCUMMIIALIMSL — JIBE CTOPOHBI Merabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIN U TeTepoTpOoHBIA. YdacTHe KUCIOpoaa B OOMEHHBIX MPOIeccax.
DOHepreTuueckoe obOecrieueHue kietku: mpeBparieHue AT® B oOMEHHBIX TMpolieccax.
depMEHTATUBHBIM XapakTep peakuuii kiaeToyHoro Metabonusma. DepMeHThl, UX
CTpOeHHEe, cBoicTBa M MexaHu3Mm jeictBus. Kodepmentsl. Otauuus (hepMeHTOB OT



HEOPraHUYECKUX KaTaIN3aToOpoB. belku-akTUBATOPHI U OCIKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOpPOCTH ()epPMEHTATUBHBIX PEaKIUi OT Pa3IUYHBIX (DAKTOPOB.

[lepBUYHBINA CUHTE3 OPraHUYECKUX BEUIECTB B KIeTKE. DOTOCUHTE3. AHOKCUSEHHbI U
oxcueeHuwlll pomocunmes y oaxmepuii. Ceemocoduparoujue nuUSMeHmvl U NUSMEHmbl
peaxkyuonnozo yenmpa. Ponb XinoporuiactoB B mpouecce ¢oTtocuHTe3a. (CBeTtoBas u
teMHOBas ¢aszbl. Pomoovixanue, Cs., Cs. u CAM-munsi oomocunmesa. 1IpogyKTUBHOCTh
¢ortocunTeza. BnusHue pa3nuuHbIX (AKTOPOB HA CKOpPOCTh (HOTOCHHTE3a. 3HAYEHUE
doTocuHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHu3MOB-XEMOCHUHTETHKOB: HUTPUDUIUPYIOIINE
OakTepuu, Kene300aKkTepuu, CcepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HAUCHHE
XEMOCHHTE3A.

AHadpoOHBIe opraHu3mbl. Bunbl Opoxkenus. [IpoaykTel OpoxeHus U HX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHA’pOOHBIE  MHUKPOOPTAaHU3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN OOJIE3HEH.

AdpoOHBIC OpraHU3MBbI. DTaIbl SJHEPreTUIECKOro oOMeHa. [loAroToBUTENbHBIN AT,
['mukonu3 — 6eCKUCIOPOAHOE PACIIETIICHUE TITFOKO3BI.

buonorndeckoe oxkuciaeHHE, WM KIETOYHOE JAblXxaHue. Poiab MUTOXOHApHUI B
nporeccax Ouosnorudyeckoro okucienus. lluknuueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannozo epaduenma npomonos. Cunmez ATD:
paboma npomounnou AT@-cunma3zwi. llpeumyiecTBa adpoOHOro mMyTH oOMEHA BEIIECCTB
nepea aHadpoOHBIM. DP(HEKTUBHOCTH SHEPTeTUUECKOro 0OMeHa.

JdemMoHcTpanuu

IToptpetsr: x. Ilpuctnu, K. A. Tumwupszes, C. H. Bunorpaiackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «@OTOCUHTE3Y, « IHEPreTHUECKHUI 00MeH», «buoCcuHTE3 OeKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHMe: CBETOBOM  MHKPOCKOI, OOOpYAOBaHWE [UIsl MPUTOTOBJICHHMS
MIOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JladopaTopHasi pabora «l3ydeHHe KaTaJTUTHYECKOW aKTUBHOCTH (HEpMEHTOB (HA
IpUMepe aMUJIa3bl WIH KaTalnas3bl)y.

JlabopaTtopHas padora «/3yueHue GpepMEHTATUBHOTO PACHICTUICHUS MEPOKCUIA
BOJIOPOJIa B PACTUTEIbHBIX U )KUBOTHBIX KIETKaX.

JlabopatopHas padora «CpaBHEHHE MPOIECCOB (POTOCMHTE3A U XEMOCHHTE3a.

JlabopaTopHasi padoTta «CpaBHEHHE IMPOIECCOB OPOKCHUS U IBIXaHHS.

Tema 7. HaciiencrBennass uHgopManus U peajn3anus eé B KieTke

Peakuuu wMarpuuHoro cuHTe3a. [IpuHIMIO KOMIUIEMEHTApPHOCTH B  PEAKIUAX
MaTpUYHOTO CcUHTe3a. Peanmusanusi HaciencTBeHHON uHpopMauuu. ['eHeTHUYecKud KO,
ero coucrBa. Tpanckpunuus — matpuunbiil cuHTe3 PHK. IlpumHnumnser TpaHckpumniuu:
KOMILIEMEHTAPHOCTh, aHTUIAPAIEIbBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mMampuunbix
PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ osrambl. Yuactue TpancnopTHeix PHK B OumocuHTe3e Oenka.
VYcnoBus 6uocunTeza 6enka. KonupoBanue amuHokucnoT. Poiab pubocom B OnocuHTE3€
Oernka.



Coepemennvie npedcmasnenusi o cmpoenuu eeros. OpraHuzanuss TreHoMma Y
MPOKAPHUOT U DYKAPUOT. Perynsnus akTUBHOCTH T'€HOB y MpoKapuoT. ['mmnoresa onepoHa
(®. Kako6, XK. MaHno). Monekynaphsie MexaHuzmMbl IKCnpeccuu 2eHo8 y sykapuom. Ponv
Xpomamuna 6 pezynayuu pabomuvl 2enog. Perynsiuus oOMEHHBIX NPOLECCOB B KIETKE.
Kiterounslit romeocras.

Bupycbl — HekneTouHnble (QOpMbl KM3HU M OOJUraTtHble mapasuThl. CTpoeHue
MPOCTBIX M CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kuzneunvii yuki JHK-
cooepacawux supycos, PHK-cooepocawux eupycos, 6baxkxmepuogpacos. QObpamuas
MPAHCKpUnyus, peeepmasa, uHmezpasa.

BupycHbie 3a0onieBaHusi 4eloBeKa, >XMBOTHbIX, pactenuid. CIINI, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaruz Ooavwux Mmaccusos («bigdatay)
CMPYKMYPHLIX OUoIo2udeckux OauHvlx. Hanomexnonocuu 6 Ouonocuu u meouyuHe.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHCcTpanuu

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

Tabmuupl u cxembl: «buocunre3 Oenka», «['eHernueckuit koma», «Bupycem,
«bakrepuodarm.

IIpakTuuyeckas padora «Co3naHue MOAEIN BUPYCa».

Tema 8. JKuzHeHHBII HMKJI KJIETKHU

Krnerounsrit muki, ero nepuoasl U peryisiuusa. Uatepdaza u muto3. OcoOeHHOCTH
IpoleccoB, TNpoTekaromux B  uHTepdasze. IlogroroBka KIETKHM K  JICJICHHUIO.
[IpecunteTnueckuii  (MOCTMHUTOTHYECKUM), CHUHTETHYECKMH UM  TMOCTCUHTETHYCCKUU
(MpeMUTOTUYECKUI) IEPHOIbI UHTEP(A3HI.

Marpuunbii  cunre3 JIHK — permukanus. [lpuamunsr  perumkanuu  JIHK:
KOMIUIEMEHTapHOCTb, IOJYKOHCEPBATUBHBIM CUHTE3, AHTUIAPAJUIEIBHOCTh. MeXaHu3M
pemwukanuu  JIHK. Xpomocomsl. Ctpoenune xpomocom. Ternomepsl U TeloMepasa.
XpOMOCOMHBIM Ha0Op KIETKH — KapuOTHI. JIUIUTOMAHBIM W TaruIOMIHBIA HAOOPHI
xpomocoM. ['oMonornunabie XpoMOCOMBI. [10710BBIE XPOMOCOMBI.

Jlenenue kneTku — Muto3. CTaiuu MUTO3a U MPOUCXOASIINE B HUX MPOLECCHl. THUIIbI
muTo3a. Kapnokunes u uuroknHes. buonornueckoe 3HaueHUE MUTO3A.

Perynsanus MUTOTHYECKOTO MUK KIETKU. [Iporpammupyemasi kieTouHas rudeins —
arorTo3.

Knerounoe sampo, XpoMocombl, (YHKIIMOHAJIbHAS TeHOMHKA. Mexanusmol
npoaugepayuu, ougpepenyuposxu, cmapenus u eubenu Kiemox. «Lugpposas knemrka» —
ououngopmamuueckue mooenu GyHKYUOHUPOBAHUS KIeMKU.

JdemMoHCcTpauuu

Tabmuibl U cxembl: « KU3HEHHBIN LUK KIETKN», «MuTo3», «CTpOEHUE XPOMOCOMY,
«Penmukanus JJTHK».

OO6opynoBaHMe: CBETOBOM MHKPOCKOIN, MHUKporpenaparsl: «MHTO3 B KIeTKax
KOpEIIKa JTyKa».

JlaGoparopHasi padora «/3yyeHne XpoMOCOM Ha TOTOBBIX MUKPONPENapaTaxy.



JlabopaTopHuasi padora «HabGmogeHue MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JyKa
(Ha rOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. CTpoenne u pyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue opraHu3moB. OJHOKJIETOYHBIC, KOJIOHUATLHBIE,
MHOTOKJIETOUYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUSI U IKUZHEACATEILHOCTH OJHOKJIETOUYHBIX OpPraHU3MOB.
Bakrepuu, apxeu, OJIHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JPYTHE
npoTucThl. KonoHManbHbIE OPraHU3MBbl.

B3anmoCBs3b 4acTe€ld MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl U CHUCTEMBI
opranoB. OpraHusM Kak eJuHoe 1esoe. ['omeocras.

Tkanu pactenuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHAasl, MOKPOBHAas,
IpOBOJIAIIAsl, OCHOBHasi, MexaHuueckas. OCOOCHHOCTH CTpOeHUs, (YHKIUA U
PACIIOJIOKEHHS TKAaHEW B OpraHax paCTEHUM.

TkaHu KUBOTHBIX M YeJOBEKa. THUINBI KUBOTHBIX TKaHEH: OJIHUTEIUAIbHAS,
COCIMHUTENIbHASA, MbIIe4yHas, HepBHas. OcobeHHOCTH CcTpoeHUs, QYHKIUN W
pacmoJIoKEHHS TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T€HEpaTUBHBIE OpraHbl pacteHui. OpraHbl U CUCTEMBI
OpPraHoB KUBOTHBIX U UelioBeKa. OYHKIIMU OPraHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CkKeneTbl OJHOKJIETOUYHBIX U
MHOTOKJIETOUHBIX UBOTHBIX. HapyxXHblli U BHyTpeHHHH ckeneT. CTpO€HME U THIIBI
COEMHEHUS KOCTEN.

JIBukeHne oOpraHu3MoB. JIBMKEHUE OJIHOKJIETOYHBIX OpPraHM3MOB: amME&OOUHOE,
KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOUHBIX PACTEHUMN: TPONMU3Mbl U HACTHM.
JIBuKeHEe MHOTOKJIETOYHBIX JKMBOTHBIX M YEJOBEKa: MbIlIeyHas cuctema. Pedrekc.
CkeneTHbIE MBIIIIBI U UX paboTa.

IIutanue opranusmos. IlormomieHne BOJIBI, YIJIEKMCIOTO Ta3a U MUHEPAIBHBIX
BELIECTB pacTeHussMU. [luTaHue >KUBOTHBIX. BHYTpUNOIOCTHOE M BHYTPHUKIETOYHOE
nuuieBapenue. [luranne mo3BOHOYHBIX KMBOTHBIX. OTHENbl NMUILLEBAPUTEIBHOTO TPAKTA.
[InmeBapurenbHble xene3sl. [lumeBapuTenbHas cucTeMa 4ejIoBeKa.

JlpixaHnue opranu3moB. J[pixanue pacteHuid. Jpixanue »uBOTHBIX. Juddy3us razon
gyepe3 MOBEPXHOCTh KieTku. KokHoe apixanue. JlprxarenpHas moBepXHOCTh. JKabepHoe u
NEroyHoe npixaHue. J[pIxaHue MO3BOHOYHBIX >KMBOTHBIX U YEJIOBEKAa. DBOJIOLHUOHHOE
YCIOXHEHHE CTPOCHUS JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIxaTtenpHas cucrema
yejaoBeKa. MeXaHu3M BEHTWISIIMM JETKUX Yy NTHALl U MJIEKONUTaroUmx. Perymsanus
neixaHus. JlpixaTenbHbie 00bEMBI.

TpaHcopT BEHIECTB y OPraHUu3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHUW. TpaHCIopT
BEIIECTB Yy JXKMBOTHBIX. KpoBeHOCHas cucrema u €€ opransl. KpoBeHOCHas cucrema
MMO3BOHOYHBIX >KMBOTHBIX U ueioBeka. CepJilie, KPOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpOBOOOpAIICHHs. DBOJIIOIMOHHBIC YCIOXKHEHUS CTPOSHUS KpPOBEHOCHOW CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ perymisuus.

Breinenenune y opranumsmoB. BeigeneHwe y pacteHuil. BeiaeneHue y JKMBOTHBIX.
CokparutenbHbie Bakyosid. Opransl BbiaeneHus. OuibTpanus, CeKperuss U o0paTHOE
BCACHIBAHUE KaK MEXaHH3Mbl paOOThl OPraHoB BblaeieHUsA. CBS3b MOJOCTH Tela C



KPOBEHOCHOW M BBLACIUTEIBHON CUCTEeMaMH. BbIIeNneHre y MO3BOHOUYHBIX KUBOTHBIX U
yenoBeka. I[louku. Crtpoenue u (yHKuMOHHpoBaHUE HeppoHa. OOpa3oBaHHE MOUU Y
YEJI0BEKa.

3amura y opraHu3MoB. 3allluTa y OAHOKIETOYHBIX Opranu3MoB. Cropsl OakTepuil u
HUCTHl MPOCTEUIIUX. 3alUTa y MHOTOKJIETOYHbIX pacteHuid. Kyrtukyma. Cpenctsa
MAaCCUBHOMN U XUMHYECKOM 3aIUThl. PUTOHIIMIHI.

3ammTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX MNPOU3BOAHBIE. 3alIuTa
opranuzMa oT OojesHell. IMMyHHas cuctema yenoBeka. KieTouHbld U TrymMOpasbHBIN
UMMYHUTET. Bpoxa€HHbIA W npHOOpeTéHHBIA cnenupuueckuii uMmyHurer. Teopus
KJIOHaIbHO-ceiekTuBHOTO uMmMmyHuTera (I1. Opnux, ®. M. bepner, C. Tonerana).
BocnanutenbHble OTBETHI OpPraHM3MOB. Poyib BpOXKIEHHOTO MMMYHUTETa B Pa3BUTHU
CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMoCcTh W perysdiuss y OpraHu3MoB. Pa3npakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxuMoCcTh U pPeryidiust y pacreHuid. PocToBbie BellecTBa U
WX 3HaUYCHHUE.

HepBnas cucteMa u pediekropHas peryisius y *KUBOTHbIX. HepBHas cucrema u eé
OT/I€JIbl. DBOJIIOIIMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX. OTIEIbI
TOJIOBHOI'O MO3ra TI03BOHOYHBIX JKMBOTHBIX. Peduekc wu pednexropHas myra.
besycnoBHbIE U YCIOBHBIE PEQIIEKCHI.

['ymopanbHas peryndius U SHJIOKPUHHAS CUCTEMa >KMBOTHBIX U YesoBeka. JKeye3bl
OHJIOKPUHHOM CUCTEMBbI U MX T'OPMOHBI. JleHicTBHE NOPMOHOB. B3auMOCBsI3b HEPBHOU M
SHAOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucrema.

JdemMoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabnuuet 1 cxembl: «OTHOKIETOYHBIE BOJAOPOCIN», « MHOTOKJIETOUHBIE BOJIOPOCIIN,
«bakrepuny, «IIpocteitmme», «OpraHbl LBETKOBBIX pacTeHU», «CHUCTEMBbl OpPraHOB
ITO3BOHOYHBIX >KUBOTHBIX», « BHYyTpEHHEE CTPOCHUE HACEKOMBIX», « TKaHW pacTCHUN»,
«KopheBbie cucrembry, «Ctpoenue ctedisn», «CTpoeHrue JTUCTOBOM IUIACTUHKNY, «TKaHu
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenpHas cucrema», «KpoBeHOCHas
cucrteMmay, «JlpixarenpHass cucrema», «HepBHas cucremay», «Koxa», «MpbleyHas
cucrteMay, «BpiaenutenbHas cuctemMay, « JHAOKpPUHHAsE cucTemMay, « CTpOCHHE MBIIILIBIY,
«mmynurer», «KuireuyHononoctHsle», «CxeMa nuTaHus pacTteHuil», «KpoBeHOCHBIE
CUCTEMBbl MO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IMIaHapumny,
«BHyTpeHHee cTpoeHue 10kaAeBoro uepss», «HepBHas cucrema poid», «HepBHas cuctema
marymkny, «HepBHas cucrema npecmeikaromuxcs», «HepBras cucrema ntuny, «HepBHas
cucTemMa MIICKOTHUTAIoNNX», «HepBHas cuctema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM  MHKPOCKOI,  MHUKpPOIpENapaTrbl  OJHOKJIETOUYHBIX
OpraHu3MOB, MHUKPONpPENapaTbl TKAHEW, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMA HACEKOMBIX,
UIJIOKOXKHUX, >KUBBIE JK3EMIUISIphl KOMHATHBIX PAacTEHUM, repOapuu pacTEHUU pa3HbIX
OTJAEJIOB, BJAXHBIE MpPENapaTbl KUBOTHBIX, CKEJIETbl IMO3BOHOYHBIX, KOJUICKIIMHU
OECTO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEeKa, O0OpydOBaHWE /I JEMOHCTpAllUU
MOYBEHHOI'O0 M BO3AYIIHOIO MUTaHUS PACTCHHI, pacIEIUICHHs] Kpaxmana U OeJIKOB MOJ
neucTBreM (PepMEHTOB, O0OpyIOBaHUE MJISI JEMOHCTPALMU ONBITOB IO H3MEPEHUIO



KU3HEHHOW €MKOCTHU JIETKUX, MEXAaHU3Ma JbIXaTEJIbHBIX JIBUXEHUN, MOJEIU TOJIOBHOI'O
MO3ra pa3InYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3yueHue TKaHE paCTEHHIN».

JlaGoparopHasi pabora «/3yueHue TKaHEN KUBOTHBIX).

JlaGoparopHasi padora «/3yyeHrne opraHoB LIBETKOBOTO PACTCHUS.

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKJII0Yasi BEreTaTUBHOE) U MOJIOBOE.
Bunsl  Oecrnosioro  pa3MHOXEHHUS:  TOYKOBAaHHWE,  CHOPYJAnus, (pparMeHTamus,
KJIOHUPOBAHHUE.

[TonoBoe pasmuoxkenue. [lonoBble KieTkH, Win rametsl. Meito3. Ctaauu Meiosa.
IloBenenne xpomocoM B Meio3e. KpoccuHrosep. buosornueckuii cCMbICH Melo3a U
MOJIOBOTO Tpoliecca. Meio3 u ero MecTo B dKU3HEHHOM IUKJIE OPTaHU3MOB.

[IpenzapoapiiieBoe pa3BuTHe. ['ameroreHe3 y JKMBOTHBIX. [lonoOBbIE KeJe3bl.
O6pa3zoBaHre W pa3BUTHE MOJOBBIX KieTok. Cmnepmatorene3 u ooreHe3. CTpoeHwue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W SMOpUOHANIBHOE  pa3BUTHE  JKUBOTHBIX.  CrocoOwl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpUOJIOTHUS — Hayka o
Pa3BUTHUU OPTaHU3MOB. Mopghocene3 — o00Ha u3z 21asHLIX NpPobIeM IMOPUOTOSUM.
Konyenyus mopgocernos u mooenu mopgoeenesza. Ctagun smMOpruoreHesa KUBOTHBIX (Ha
npumepe  Jarymku). Jlpo6nenue. Tumbl  gpoOnenus. [emepmunuposarnnoe u
HedepMuHuposanuoe opodnenue. bnacmyna, munvt 6aacmyn. OcoOEHHOCTH APOOICHUS
MJIEKOIUTAONIUX. 3apOABIIIEBbIE JUCTKH (racTpyisuus). 3akjajJKka OpraHOB U TKAHEH U3
3apOJBIIIEBBIX JINCTKOB. B3anMHOe BIMsAHHME YacTed pa3BUBAIOMIETOCS 3apOAbIIIA
(oMOpuoHanbHass MHIYKUHMA). 3akiajka IJlaHAa CTPOEHHUS >KMBOTHOIO KaK pe3yJbTaT
UepapXUUeCKUX B3aMMOJICMCTBUM TeHOB. BnusHue Ha SMOpHOHAIBLHOE pPa3BUTHE
pPa3TUYHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTaMOpuoHansHbIN Tiepuoa. IIpsimoe W Hempsmoe
pasButue. Paszputne ¢ meramopdo3oM y OeCrO3BOHOYHBIX M MO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaYeHUE MNPSMOIO M HEMNPSMOrO PAa3BUTHS, UX PACHPOCTPAHECHHUE B
npupozae. Tumbsl pocta KXKUBOTHBIX. DaKTOPBI PEryJsSIIUM POCTA KUBOTHBIX M YEIOBEKA.
Craguu nocToMOpHOHATIBHOTO Pa3BUTHS Y JKUBOTHBIX U 4esoBeka. [lepuoasl oHTOreHe3a
yenoBeka. CTapeHne U CMePTh Kak OMOJIOTHIECKUE TIPOIECCHI.

PasmHoxenue u pazButue pacreHuid. ['ameroput u cnopodut. Meiio3 B KU3ZHECHHOM
nukie pacteHuid. OOpa3oBaHuE CIOp B Mpollecce Meio3a. ['amMerorene3 y pacTeHHIA.
Onno0TBOPEHUE U Pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIJIOAOTBOPEHHE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHKe U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryyisiiii OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemMoHCcTpauuu

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

Tabmmpl w  cxembl: «BereraTuBHOe  pa3MHOXeHHUE», «Tumbl  Oecrmoioro
pasMHOXeHUsA»,  «Pa3MHOXEHME  XJaMHIOMOHAIbD»,  «Pa3MHOXEHWE  SBIJICHBDY,
«Pa3MHOkeHHe  TUapb», «Meio3», «XpoMmocombl», «l'amerorenes», «CTpoeHue



SMUEKIETKU U criepMaro3onga», « OCHOBHBIE CTaiud OHTOreHes3ay, «lIpsiMmoe n HenpsiMoe
pasButue», «Pa3zButue Mmanckoro xyka», «PaszButue capanum», «Pa3Butue mArymkm,
«/IBOMHOE OIUIOIOTBOPEHUE Y LBETKOBBIX pACTEHUI», «CTPOCHHE CEMSIH OJHOIOJIBHBIX U
IBYAOJBHBIX PACTCHUN», «KW3HEHHBIM LHMKI MOPCKOM KamycTbl», «KW3HEHHBIA LMK
MXxa», «KU3HEHHBIN HUKIT TAOPOTHUKA», <« KU3HEHHBIN UK COCHBI».

O6opynoBaHMe:  CBETOBOW  MHUKPOCKOIN,  MHUKpOINpenaparbl  SHUEKIETOK U
CIIEpMAaTO30MI0B, MOJIENb «I MK pa3BUTHS JSATYIIKNA.

JlaGoparopnasi padora «l3ydyeHHE CTPOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax».

IIpakTuyeckass padora  «BbIsiBIEHHME TNPU3HAKOB  CXOJCTBA  3apOAbIIIEH
MO3BOHOYHBIX >KUBOTHBIX).

JlaGoparopHasi pabora «CTpoeHUE OPraHOB PA3MHOKEHUS BBICIIIMX PACTEHUI.

Tema 11. 'eHeTnKa — HaAyKAa 0 HACJIEACTBEHHOCTH M U3MEHUYUBOCTH OPraHU3MOB

HcTopus cTaHOBIIEHUS U Pa3BUTHs MeHETHKU Kak Hayku. Pabotel I'. Mennens, . ne
®puza, T. Moprana. Ponib oTedecTBeHHBIX YUEHBIX B pa3BuTHH renetuku. Padotsr H. K.
Konbrosa, H. . BaBunoBa, A. H. benosepckoro, I'. [I. Kapneuenko, F0. A. ®ununyeHko,
H. B. Tumodeena-Pecorckoro.

OCHOBHBIE TE€HETUYECKUE TMOHSTUS W CHUMBOJIbL. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUleJIbHBIE TE€HBI, aJbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK,
TOMO3UTOTa, TEeTePO3Ur0oTa, YUCTasl JUHUS, TUOpHUABI, TeHOTHN, (eHotun. OCHOBHBIC
METOJIbl TeHETUKH: TUOPHUI0TOTHYECKUHN, TUTOIOTUUECKHUM, MOJIEKYJIIPHO-TeHETHUYECKHUH.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konbsios, H. Y. BaBuios, A.
H. benozepckutii, I'. JI. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeen-Pecorckmii.

Tabnuiel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JladopaTopHasi paboTa «/[po3oduia kak 00bEKT TCHETUICCKUX UCCSTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemniuBanue. [lepBrlii 3akoH MeHaens — 3aKOH €IHMHOOOpa3us
ruOpuIoB TepBoro mokoyieHus. [IpaBuno momuHUpoBaHUs. Bropoit 3akoH Menpaens —
3aKOH  paclIeIUIeHus Tpu3HakoB. Lluromormyeckue  OCHOBBI ~ MOHOTHOPHIHOTO
CKpelmuBaHus. [ umoresa yucToTH raMer.

AHaimsupyronee ckpemuBaHue. [IpoMmexyTouHBI  XapakTep HAcleIOBaHUS.
Pacmiennenre npu3HakoB IMPpHU HENMOJIHOM JIOMUHHUPOBAaHUH.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHzaens — 3aKOH HE3aBHCHMOTO
HaclieJOBaHUs NpHU3HAKOB. [{uTonornueckre OCHOBBI IUTHOPUAHOTO CKPEIIUBAHUSI.

CuemnienHoe HacnefoBaHue mpu3HakoB. Paborer T. Moprana. CrermieHHoe
HACJIEIOBAHUE TE€HOB, HAPYIIEHUE CLEIUICHUS MEXAY TIeHamMu. XPOMOCOMHas TeOopusd
HACJIEICTBEHHOCTH.

I'enernka mnosma. XpOMOCOMHBIM MEXaHU3M ONPEACHEHUs 1oJia. AyTOCOMBI H
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M Te€TEPOraMeTHBIN 1OJ. [ eHeTnYecKas CTpyKTypa
MOJIOBBIX XpoMocoM. HacrenoBanme npu3HakoB, CUEIUICHHBIX C TIOJIOM.



I'enorun kak uenocrtHas cucrema. [LnenoTponus — MHOKECTBEHHOE JEHCTBUE I'E€HA.
MHOX€eCTBEHHBIN AJUICITU3M. B3aumonericteue HEaJJICJIbHBIX TE€HOB.
Kommiementaprocts. Onnctas. [lonumepusi.

I'eHeTnyeckuil KOHTPOJIb Pa3BUTUA PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a TAKKE
(M3UOIOrMYECKUX TPOILIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKuui. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH — MApa3uT» U «XO35UH
— MHUKpOOHMOM». ['eHeTHYecKHue acleKThl KOHTPOJS W HW3MEHEHHUsI HaCIeJCTBEHHOM
nH(pOpMaIMK B TOKOJIECHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

IToprpetsl: I'. Mennens, T. Mopras.

Tabmuupr u cxembl: «llepBblii ¥ BTOpO#l 3akoHbl Menaens», «Tperuil 3akoH
Mennens», «AHanu3upymooliee  cKkpemuBaHuey», «HemomHoe — TOMUHUpOBaHHUE,
«CrernyieHHOe HacjeJI0BaHUE MPU3HAKOB y Ipo3oduiib», «I'eHetuka nona», «Kapuorun
yenoBekay, «Kapuotun apozodwisly, «Kapuwotun nTuib», «MHOXKECTBEHHBIH
amienusm», «B3anmoieicTBue rEeHOBY.

O6opynoBaHue: MOJENb ISl JEMOHCTpPAllMU 3aKOHOB €IWHOO00pa3us TuOpuIoB
NEPBOTO TOKOJIEHUS M PACLICIUICHUS] MPU3HAKOB, MOJENb ISl JIEMOHCTpPALlMM 3aKOHa
HE3aBUCHUMOTO HAcJE€AOBaHUA MPHU3HAKOB, MOJEIb ISl JAEMOHCTpPAlUUU CLEMICHHOTO
HaCJIeI0BaHus MPU3HAKOB, CBETOBOW MUKPOCKOII, MUKponpenapart: «Jpo3odunay.

IIpakTuueckas padora «/3yueHue pe3yabTaTOB MOHOTUOPUIHOTO CKPEITUBAHUS Y
TPO30(HITBD».

IIpakTnueckas padora «/3yueHue pe3yabTaTOB IUTHOPUTHOTO CKPEIIUBAHUS Y
TPO30(HITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHorumna u cpeasl npu hopmupoBaHuu ¢penotuna. M3MeHunBoCTh
npu3HakoB. KadecTBEHHbIE W KOJWYECTBEHHBIC IIPU3HAKUA. BuAapl HW3MEHYMBOCTH:
HEHACJIEACTBEHHAsA U HACJICICTBEHHAS.

MonudukannonHas U3MEHUYHUBOCTb. Ponb cpenbl B dbopMHupoBaHUU
MOAU(GUKAITMOHHON M3MEHYMBOCTH. Hopma peakiuu mpusHaka. BapuallMoHHBIA psg U
Bapuarmonnas kpusas (B. Moranncen). CoiicTBa Moau(pUKaIIMOHHON U3MEHYHUBOCTH.

I'enoTnnmueckass n3MeHUYMBOCTH. CBOMCTBA I'€HOTUIIMYECKON M3MEHUYMBOCTU. BUIBI
TeHOTUITNYECKON M3MEHUYUBOCTH: KOMOWHATHBHASI, MyTaIllMOHHASI.

KomOuHaTuBHAasT W3MEHYMBOCTH. MeW0O3 © TIOJOBOH TIpolecc — OCHOBaA
KOMOWHATUBHON W3MEHYMBOCTH. PoOJb KOMOMHATMBHOW W3MEHYUBOCTH B CO3IaHUU
TeHEeTHYECKOT0 Pa3HO0Opa3us B mpeesiax OJHOTO BUA.

MyTanuoHHass U3MEHYMBOCTb. BUIbl MyTanuii: r€HHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbIE M WHIYUMPOBAHHBIE MyTallMU. SlepHble U MUTOIUIA3MATUUECKUE MYTaIlUH.
Comarnueckue U 1oJioBble MyTanuu. [IpuyuHbl BO3HUKHOBEHUSI MyTaluil. MyTtareHsl u
UX BIMSHHE HA OpPraHuW3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Ipolecca. 3aKoH
TOMOJIOTHYECKUX PSAJ0B B HacienctBeHHOW ndMenunBoctu (H.W. BaBunos). Buesaepnas
W3MEHYHMBOCTb U HACJIEACTBEHHOCT.

Onucenemuxa u dINULEHOMUKA, POTb INULEHEeMUYECKUX (PaKmOopos8 6 Hacae008aHUU U
UBMEHYUBOCU (DeHOMUNUUECKUX NPUSHAKOE Y OPSAHUSMOS.



JemoHCcTpanuu

IToptpertsl: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabnuuel u cxembl: «Bunabl n13MeHUYUBOCTHY, «MoaudukanuoHHass U3MEHYUBOCTDY,
«KoMmOuHaTuBHas W3MEHUMBOCTHY, «Meio3», «OmiogorBopenue», «l'eHeTnueckue
3a00seBaHus YeI0BeKa», «Buabsl MyTaruiiy.

O6opyoBaHue: KUBbIE U TepOapHble SK3EMIUISIPbl KOMHATHBIX PACTEHHUM, PUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMU BUJIAMUA U3MEHYUBOCTH.

JlabopaTopHass paGora «JVccienoBanue 3aKOHOMEPHOCTEM MOIU(DUKAIIMOHHON
n3MeH4MBOCTU. [IocTpoeHne BapualluOHHOTO psAa U BAPUALMOHHON KPUBOW».

IIpakTnuyeckas padora «MyTtauu y 1po30¢puisl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. 'eHeTHKa Ye0BeKa

Kapuorun yenoseka. MexayHapoHas nporpaMma UCCIIEIOBaHHS T€HOMA YEJIOBEKa.

MGTOIIBI N3yuCHUA I'CHCTHUKHU YCJIOBCKaA. FeHeaHOFquCKHﬁ, 6HH3HGHOBBIﬁ,
HHTOFeHeTquCKHﬁ, HOHy.HSIHI/IOHHO-CTaTHCTquCKHﬁ, MOJIeKy.IISIpHO-FCHCTH‘ICCKHﬁ.
COBpeMCHHOC OIIpCACIICHUC T'CHOTHIIA. ITOJTHOTCHOMHOC CCKBCHUPOBAHUC,

FEHOTUIIUPOBAaHUE, B TOM unciae ¢ nomomblo [I{P-ananmu3a. HacnencrBeHnHbie
3a00yeBaHUsl dYeynoBeKa. ['eHHble W XpPOMOCOMHBIE 00JIe3HHM 4YeoBeKa. bosesHu ¢
HACJICICTBEHHOW MpEeIpacloIO)KEHHOCThIO. 3HAY€HHWE MEAMIMHCKOW TEHETUKU B
NPEeAOTBPAIICHUH U JICYCHUH TEHETHMYECKUX 3a0oyieBaHWUN delloBeka. Menuko-
F€HETHYECKOE KOHCYJIbTUpOBaHuEe. CTBOJIOBBIE KJIETKH. [[OHSITHE «T€HETUUECKOTO TPy3a».
DTHUYECKHE AaCIEeKThl HMCCIIEIOBAaHUN B 00JIACTH pPEJaKTUPOBAHUS T'€HOMa W CTBOJIOBBIX
KJIETOK.

['eneTnyeckue HakTOPHl MOBBIMICHHOW YyBCTBUTEIIBHOCTH YeJIOBEKa K (PU3UIECKOMY

U XUMUAYECKOMY 3arpsA3HEHHIO OKpY’Karonien CpEBbl. ['eneTnueckas
IPEAPACTION0KEHHOCTD YEIOBEKA K TATOJIOTHUSM.
JdeMoHcTpanuu

Tabmupr u cxemsl: «Kapumormm dyenoBeka», «MeToasl H3Y4YEHHS TECHETUKHU
gesoBeKkay, «I eHeTHuecKre 3a00JIeBaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBjieHUE U aHAIU3 POJAOCIOBHOM.

Tema 15. Cesnexnusi Oprann3mMoB

JloMecTuKaIus U CEJICKIMS. 3apOKICHUE CEJICKIINU U JoMecThkKaruu. Yuenue H. 1.
BapunoBa o lleHTpax MpOMCXOXKACHHUS W MHOTO0Opa3usi KyJIbTYPHBIX pacTeHui. Poib
CEJIEKIIMM B CO3JaHUMU COPTOB PACTEHUN W MOPOJ KUBOTHBIX. CopT, MOpoja, MITaMM.
3aKOH TOMOJIOTMYECKUX PSAJOB B HacieacTBeHHOM m3meHuuBoctd H. M. BaBuiioa, ero
3HAYEHWE ISl CEJIEKIITMOHHON pabOTHI.

Meronpl  cenekuumoHHOW  paboThl. McKyccTBeHHBIM  OTOOpP: MAacCOBBIH U
WHIUBUYaJbHBIM. DTambl KOMOMHAIIMOHHOM ceNleKiuu. VIcnbpITaHue mpOou3BOAUTENECH MO
moToMCTBY. OTOOp IO TEHOTHIY C ITOMOIILIO OICHKH (DEHOTHIIA TIOTOMCTBA M OTOOP IO
reHOoTUIy ¢ momouipto ananusa JTHK.

NckyccTBEeHHBIM MyTareHe3 Kak METOJl CEJEKIIMOHHOW paboThl. PagualiMOHHBIN U
XAMHYECKUN MyTareHe3 KaK HCTOYHHUK MYTalMil y KyJIbTYpPHBIX ()OPM OpPraHHU3MOB.
Hcnonp3oBaHne T€HOMHOTO PEJAKTHPOBAHUS M MeToJ0B pekomOuHaHTHbIX JIHK st
MOJYYEHUSI HCXOTHOTO MaTepuaia sl CEJICKINH.



[lonyyenne mnonumionoB. BHyTpuBHmoBas rubpunusanus. biau3zkopoacTBeHHOE
CKpellluBaHue, Wik WHOpUAUHT. HepoJIcTBEeHHOE CKpellMBaHUE, WU ayTOpPUJIUHT.
I'erepo3uc m ero npuuuHbl. Mcnons3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
rubpuauzanus. llpeoponenue Oecriogusi MEXKBHUIOBBIX TruOpunoB. JlocTukeHus
CENIEKIIUU PACTCHUN U )KUBOTHBIX. «3€1E€HAsl PeBONIOYUSLY.

CoxpaHeHue U HM3YYEHHUE TECHETUUYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHH M UX
TUKUX POJIUYEH JUIsl CO3JaHUsT HOBBIX COPTOB M THUOPHUIOB CEIHCKOXO3SIMCTBEHHBIX
KyJIbTyp. M3yuenue, coxpanenue U  YnpasieHue  2eHEeMUYecKUMU  pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX HCUBOMHDBIX 8 YETAX VAVUULEHUS CYUIeCmBYIOuUX
U CO30aHUsl HOBbIX NOPOO, NUHUL U KPOCCO8, 8 MOM YUCAE C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HAYYHBIX UCCIe008AHUL, NEPeO08blX UOel U NePCHeKMUBHBIX MEXHOLOSUN.

JdemoHcTpanuu

[Toptpetsl: H. W. BaBuiios, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykpsaneHko,
b. JI. Acraypos, H. bopinoyr, /I. K. bensies.

Tabmumpl 1 cxembl: «LleHTpBI TMPOUCXOXKICHUSI U MHOTO00pa3usi KyJIbTYPHBIX
pacTteHui», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACJIEACTBEHHOM HW3MEHUYUBOCTH,
«Metoppl cenekiuny, «Otnanéunas rudpuauzanus», «MyTtareHesy.

JlabopaTopnasi padora «J3yueHue COpPTOB KyJBTYpPHBIX PACTEHHH U TIOpPOA
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «/3yueHrne METO10B CEJIEKIIMU PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUIN».

IKckypcusi «OCHOBHBIE METOABI U TOCTUKEHHS CEJIEKLIUUA PACTEHUM M KUBOTHBIX
(Ha CEeNeKIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA YYacTOK, B
TEIUTMYHOE XO3SMCTBO, B JTAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo0rusi U CHHTETHYECKAsI OMOJIOTUSA

OOBEKTHI, UCTIOJIB3yeMble B OMOTEXHOJOTUH, — KJIETOYHBIE U TKAHEBHIE KYJIbTYPHI,
MUKPOOPTaHU3MbI, UX XapaKTepUCTUKA. TpaauIlMOHHAs OMOTEXHOJIOTHS: XJIeOOomeueHue,
MOJIYYeHUE KHUCIOMOJIOYHBIX TPOAYKTOB, BHHOZENHE. MHUKPOOHOIOTUYECKUN CHUHTES.
OOBEKTBl MHKPOOHMOJIOTHYECKUX TeXHOJoTuH. [Ipom3BoacTBO O€nka, aMHUHOKHUCIOT U
BUTaMHUHOB.

Co3nanue TEXHOJOTHMM M HWHCTPYMEHTOB LIE€JICHANPABICHHOTO W3MEHEHUS U
KOHCTPYUPOBAHHSI TE€HOMOB C LEIBIO ITOJYyYEHUsT OPraHU3MOB MU HUX KOMIIOHEHTOB,
CoJIeprKaIINX HE BCTPEUAIOIIUECS B IPUPOJIe OMOCHHTETUYECKUE TYTH.

Knerounass wunxeHepus. Meroapl KylabTyphl KIETOK W TKAaHEHM pPACTCHUH U
KUBOTHBIX. Kprnobanku. Comatudeckas THOpuan3anusg U COMATHYECKHN SMOPHOTEHES.
Hcnonp3oBaHue ramionioB B CEJIEKUUMU pacTeHUW. [lomyuenue MOHOKIOHANbHBIX
anmumen. Hcnonv3oeanue MOHOKIOHANbHLIX U NOAUKIOHAIbHLIX AHMUMENL 8 MeOUuyuHe.
HckyccTBEHHOE  OIUIOAOTBOpEeHUE. PEKOHCTpyKIHsS SWIEKIETOK W KIOHUPOBAHUE
’KUBOTHBIX. MeTOoJ TpaHCIUIAaHTAllUU SAEp KIETOK. Texwonoeuu 0300posieHus,
KYIbMUBUPOBAHUS U MUKPOKIOHATbHO20 PAZMHOINCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcOMHass M Te€HHasg WHXeHepus. VICKyCCTBEHHBI CHHTE€3 T€Ha W
koHcTpyupoBanue pexkoMOuHanTHeix JIHK. Cozodanue mpanceennvix opeanuzmos.



JIOCTM>KEHUSI M TEPCHEKTUBB XPOMOCOMHOW W T€HHOM WH)KEHEPUH. DKOJOTHYECKHE U
ATUYECKHUE MPOOJIEMbl TCHHON MHKEHEPHH.

Menuuunckue OuotexHonoruu. IloctreHomuas uudposas Menuuuua. [1HP-
IUArHoCTUKa. MeTaOOJIOMHBIM aHalu3, TEHOLEHTPUYECKU aHalIu3 MPOTeOMa YeJoBEKa
JUISl OLIEHKH COCTOSIHUSI €ro 3J0pOBbsA. VCIONIb30BaHME CTBOJIOBBIX KIIETOK. TapreTHas
Tepanust paka. 3D-OvouHkeHepuss g pa3pabOTKM  (PyHIaMEHTaJbHBIX OCHOB
MEIUIMHCKUX TEXHOJIOTHM, CO3JAaHUsl KOMIUIEKCHBIX TKaHEHl COYeTaHHeM TEeXHOJOTUn
TPEXMEPHOTO OMOINPUHTUHTA U ckaddonaunra TUISt peneHus 3a/1a4
MEPCOHAIIU3UPOBAHHON MEIULINHBL.

CoznlaHre BEKTOPHBIX BaKIMH C LIEJbI0 00ecreueHnss KOMOMHUPOBAHHOM 3alllUThI OT
Bo30ynureneit OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB ()YHKIHOHUPOBAHUS
PHK-conepxamux BHpPYCOB, BbI3bIBAIOIIUX OCOOO OMacHble 3a00JIeBaHMs 4YeJOBEKa U
KUBOTHBIX.

JdemoHcTpanuu

Tabmuupt u cxembl:  «Mcmonb3oBaHMEe MHUKPOOPTaHU3MOB B MPOMBIIIICHHOM
IpPOU3BOACTBE», «KiieTouHas HHKeHEpUs», «[ €eHHass HHKEHEPHS».

JlaGopaTopHnas pa6ora «/3yueHne o0bEKTOB OMOTEXHOIOTUI.

IIpakTnueckas padora «llonyuyeHre MOTOYHOKHUCIIBIX TPOTYKTOBY.

Jkckypeusi  «buorexHonoruss  —  BaxHeHIIas ~— IPOW3BOJAUTENIbHAS  CUIIA
COBPEMEHHOCTH (Ha OMOTEXHOIOIMYECKOE MTPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE BOJIONMUOHHBIX MPEICTABJICHUA B 0MO0JI0Tr UM

OpomonumonHas teopusi Y. Jlapsuna. [IpeAnochiKM BO3HMKHOBEHHS JapBUHU3MA.
JKuznHb 1 HaydHas aearenbHOCTh Y. JlapBHHAa.

JIBroKymue cuibl 3BOdONUMU BUJOB 1o Y. JlapBuHY (BhICOKAass WHTEHCHUBHOCTH
Pa3MHOXEHUSI OPraHU3MOB, HACIIEJICTBEHHAs M3MEHYMBOCTh, OOpHOA 3a CyIIeCTBOBAaHHE,
€CTECTBEHHBIN M MCKYCCTBEHHBIH OTOOD).

Odopmnenne cuaTeTHYeckor Teopuu HBomonuu (CTD). HeltpanpHas Teopus
sBomoIMu. COBpeMEeHHAs SBOJIIOIMOHHASA OMOJIOTHS. 3HAYCHHUE SBOITIOINMOHHON TEOPUHU B
(dbopMHUPOBAaHNY €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JdemMoHCcTpaumMu

[Moptpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Kiosse,
Y. dapsun, C. C. UetBepukos, U. . llImaneraysen, [Jx. Xonaeitn, . K. benses.

Tabmuuer u cxembr: «Cucrema >xkuBoit mpupozasl (mo K. Jluanaero)», «JlectHuna
KUBBIX cymecTB (mo Jlamapky)», «Mexanu3m QoOpMUPOBaHUS TPUCIIOCOOICHUN Y
pacteHuil u kuBOTHBIX (mo Jlamapky)», «Kapra-cxema mapuipyra mnyrtemectsus Y.
Hapsunay, «Haxonku Y. [lapBuna», «Dopmbl 00pbObI 3a cymiecTBoBaHUEY», «llopoas
ronyOei», «MHoroobpasue KyIabTypHBIX (opM KamycTel», <«llopombl momanrHux
KUBOTHBIX», «(Cxema oOpa3zoBanusi HOBbIX BuAOB (mo Y. J[lapBuny)», «Cxema
COOTHOUIIEHHUS JBIXKYIIUX CHJI 3BOJIOLHUNY», «OCHOBHbBIC IMOJOKEHHUS CUHTETUYECKOU
TEOPUU IBOITIOLIHI.



Tema 2. Mukpo3BoIOIMA U €€ pe3ybTaThl

[Honynsius Kak 3yeMeHTapHas eIrHHLA 3BOMOIUMU. COBpEMEHHBIE METObI OLIEHKU
TF€HEeTHYECKOro pa3HooOpa3us U CTPYKTypbl mnonymauuil. HW3menenwe reHodoHaa
MONYJIAIMU  KaK JJIEMEHTAPHOE DJBOJIIOUMOHHOE SIBJIIEHHE. 3aKOH TI'€HETUYECKOTO
paBHoBecus [[x. Xapau, B. BaiinGepra.

OnemeHTapHble (aKkTOpbl (IBUKYIIKWE CHIIbI) 3BONIOUUMU. MyTallMOHHBIA MpOLECC.
KombOunaTuBHast u3aMeH4nBOCTD. [[peli reHoB — ciyyaliHble HEeHaNpaBICHHbIEC U3MEHEHUS
4acToT ajuiesie B monysiusax. Ihdext ocHoBaTenss. dpgexm 6ymbliouHO20 20PAbIUIKA.
CHudicenue 2enemu4ecko2o pasnoobpasus: npudunsl u creocmsus. Ilposaenenue s¢pgpexma
opetiha 2enog 6 Gonvuwiux u maneix nonyiayusx. Murpanuu. M3oasuus NOMyJIsMNA:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEnpoyKTUBHAS).

EctecTBeHHbIl 0TOOp — HampaBisitonuil pakTop 3BoOUUA. DOPMBI €CTECTBEHHOTO
oTOopa: JBIXKYIIUM, CTaOWIM3UPYIONIMM, pa3pbiBatominii (au3pynTtuBHbIf). [lonoBoi
ot100p. Bo3HMKHOBEHNE U HBOJIIOIMS COLIMAIBHOTO MOBEJCHUS KUBOTHBIX.

[Iprcnoco6IeHHOCTh OPraHM3MOB KaK pe3yJbTaT MUKPOIBOIOLMHA. BO3HUKHOBEHME
OpucrocoOsieHnid 'y opraHu3MoB. Apomopdo3bl U uauoagantanuu. [Ipumepsl
IPUCTIOCOOJIEHUH Y OpraHu3MoB: Mopdosoruueckue, Gu3noIorndeckue, OMOXUMHUYECKHE,
noBeneHueckre. OTHOCUTENBHOCTh MPUCITOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputrepum u  CTpyKTypa. BumooOpasoBanue Kak  pe3ysbTar
MUKpod3BoJitonu. M3onauus — kimoueBo (akrop BumooOpazoBanus. Ilytu u crocoOs
BUI000pa30BaHUs: aJJIONaTPUYECKOE (reorpacduueckoe), CUMITATPUUECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOE» (MOJMIUIOUAN3anus, rudbpuauzanus). nurenbHOCTh
ABOJIIOLIMOHHBIX ITPOLIECCOB.

Mexanu3mMbl GOpMUPOBAHUS OMOJIOTHYECKOTO pa3HOO0pa3usl.

Ponb sBOMIONMOHHON OWONOrMM B pa3pabOTKe HAYYHBIX METOJOB COXPAHEHUS
6uopaznooOpasusi. MUKpPOIBOIIONNS U KOIBOIOIMUS MAPA3UTOB U UX X03s5ieB. MexXaHU3Mbl
dbopMupoBaHus YCTOMYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI ¢ HEM.

JdeMoHcTpanuu

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

Tabnuuel u cxembl: «MyTalMoHHAsT U3MEHYUBOCThY, «[lomynsinmonHas CTpyKTypa
BHJ1a», «CxeMa mposBiIeHUs 3akoHa Xapau—BalaOepray, «/[BIKyIHe CHIbI SBOJIOIUN,
«IKONOTUYECKast U30JISAIUS TOMYJSIITUN ceBaHCKOU dopenu», «['eorpadudeckas U30IAIHs
JUCTBEHHUIIBI CUOUPCKOM M JUCTBEHHULbI Aaypckoil», «llomynsnroHHbIE BOJHBI
YHCJIICHHOCTH XUITHUKOB U KePTB», «CXxema JEeUCTBUS €CTECTBEHHOTO 0TO0pay, «Dopmbl
O00pbOBI 3a cymiecTBoBaHUEeY, «MHIyCTpUaNbHBIA MeaaHu3M», «KHUBBIE HCKOTIaeMEBICY,
«lTokpoBuTENBCTBEHHAsT  OKpacka  XKUBOTHbIX»,  «lIpemympexnaromas  okpacka
KUBOTHBIX», «DuU3nonornueckue anantanuny, «lIprucnocoOIeHHOCTh OpraHuU3MOB U €€
OTHOCHUTENIbHOCTBY», «Kputepun Buga», «Buael-aBoiiHukn», «CTpyKTypa BHUIA B
npupoae», «CrocoOsl BumooOpazoBaHus», «l eorpaduyueckoe BUI000pa3zoBaHUE TPEX
BUJIOB JIAHBIIIEH», «IKOJIOTHIYECKOE BUI000pa3oBaHUE BHUAOB CHUHHI, «[lommmmounmst
pacteHuity, «KamycTHO-peieuHbIi THOpUIY.



O6opynoBaHue: repOapuu pacTeHHM, KOJUIEKIIMM HACEKOMBIX, Uydelia MTHI] U 3Bepei
C TpUMEepaMu pa3IUYHBIX MPUCTIOCOOJCHUM, Yyuyera NTUIl U 3BEpPEel pa3HbIX BUIOB,
repOapuu pacTeHuil OJIM3KUX BUIOB, 0Opa30BaBLIMXCS Pa3IMYHBIMU CIIOCOOaMU.

JlabopaTopHasi pabota «BrisiBIEeHHE U3BMEHYUBOCTU Y 0COOEH OJTHOTO BUIa».

JladopaTopuass paGora «lIpucrnocoOyiieHuss OpraHu3MOB M HX OTHOCUTEIbHAS
1eTIECO00Pa3HOCTHY.

JlabopatopHnas padora «CpaBHEeHHE BUI0B IO MOPPOIOTUYECKOMY KPUTEPHUION.

Tema 3. Makpo3Boouus 1 €€ pe3yabTaThl

Metoasl u3ydeHuss MakpodBoJironuu. [lasieoHTONOrMYECKHE METOIbl H3Yy4YeHUs
sBomtonu. [lepexoaubie hopmbl U PUIOTEHETUUECKUE PSIIbI OPraHU3MOB.

buoreorpadguueckue meroanl uzydenus sBostonuu. CpaBHeHue (uopsl u dayHbI
MaTepUKOB M OCTpOBOB. buoreorpaduueckue ooOmactu 3emin. BUIbI-dHIEMUKH U
PEITUKTHI.

OMOpUOTIOTHYECKUE W CPaBHUTEIBHO-MOP(OJIOTMUYECKUE  METOJbl  U3Y4YCHUS
IBOMIONMH. [ €HETHYECKHE MEXaHW3MBbl OBOJIOIMH  OHTOTEHE3a W  TOSBJICHUSA
ABOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIC M aHAJIOTHMYHBIE OpraHbl. PymaumeHTapHbIC
OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUUECKUE, OMOXUMHYECKUE U MaTeMaTUYECKUe
METOAbI U3yUeHHUS IBONMIOIUU. ["'oMosiorudHbie reHbl. COBpeMEHHBIE METOJIbI TTOCTPOCHHUSI
(UITOTCHETHYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIH ¥ SBOJIIOIUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBWJIa) OHBOMIOUMH. [lpunyun cmenvl GyHKYUIL.
HeoOpaTtumocTs sBodtouuu. ApanTuBHas paaudanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJIOLINH.

JdemMoncTpanuu

IToptpetsi: K. M. Bbap, A. O. KoBanesckuii, @. Mromiep, 3. ['eKkenb.

Tabmuuplr u cxeMbl: «@DUIOreHETHYSCKUM P JIOMAIn», «APXCONMTEPUKCY,
«3Bepo3yObie smiepbl», «Cterouedansy, «PuHnoputh», «CeMEHHBIE MANOPOTHUKNY,
«buoreorpaduueckue 30Hb 3emin», «/peiid koHTHHEHTOBY», «Penukre», «HavanbHbie
CTaauu SMOPHOHAIBLHOTO PAa3BUTHUS TO3BOHOYHBIX KHUBOTHBIX», «[ OMONOTHYHBIE U
aHAJIOTUYHbBIC OpraHbl», «PyauMeHTh», «ATaBU3MBIY», «XPOMOCOMHBIE HAOOPHI YeJIOBEKa
W muMIan3e», «[7aBHble HampaBiIeHUs HJBOMONHNY, «OO0IIHMe 3aKOHOMEPHOCTH
ABOIIOLIAN.

O6opynoBaHue: KOJIJIEKINH, TepOapuu, MYJSKA HCKOTIAEMBIX OCTATKOB OPTraHU3MOB,
MYJSIDKM  TOMOJIOTMYHBIX, AQHAJIOTMYHBIX, PYJIUMEHTAapHbIX OpPraHoB M aTaBU3MOB,
KOJUIEKIIMM HACEKOMBIX.

Tema 4. [IpoucxoxkaeHue U pa3BUTHE )KU3HU HA 3eMule

Hay4nple rumoTe3bl MPOUCXOXKACHHS KU3HH Ha 3emMie. AOMOTreHe3 W MaHCTIePMHUS.
JloHayuHble TpEACTaBICHHUS O 3apOoXkKACHUU KU3HM (KpeauuoHusMm). ['umoresa
MIOCTOSIHHOTO CaMO3apOXICHUS KU3HM M €€ omnpoBepkeHue onbsitamu D. Penm, JL
Cnamnanuanu, JI. [Tactepa. [IpoucxoxaeHue 5kM3HU U aCTPOOUOIIOTHS.

OcHOBHbIE 3Tanbl HeEOpraHW4yecko sBostonuu. I[lnaHetapHas (reosioruyeckas)
ABOMIONMS. XUMHUYECKass 3BOJIIONUSA. AOUMOTEHHBI CHHTE3 OpPraHUYECKUX BEIIECTB U3
Heopranndeckux. OneitT C. Munepa u I'. FOpu. O6pazoBanue noJiuMepoB U3 MOHOMEPOB.



Koauepsatnas runoreza A. M. Onapuna, runote3a nepsuuHoro 0ynboHa Jx. XonzaeiiHa,
reHetuyeckas runote3a . Mémnepa. Pubosumer (T. Yek) u runore3a «mupa PHK» V.
I'unbGepra. ®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIETKH.

Hcropus 3emnum m meroasl €€ u3ydyeHus. lMckomaemble OpPraHMYECKHE OCTATKH.
I'eoxponosorust u e€ wmeroapl. OTHOcUTENbHAass # a0OCOJIOTHAS TE€OXPOHOJIOTHS.
I'eoxpoHONOrMYECKas mKanaa: S0HbI, Pbl, HIEPUOABI, STOXHU.

HavanpHble sTambl opraHudeckor 3BONOUMU. [losiBIIeHHE W 3BOJIIOLMS MEPBBIX
KJIETOK. DBOJIONMS MeTabonn3Ma. Bo3HukHOBEHUE TepBbIX 3KocucTeM. COBpEeMEHHbIE
MUKpPOOHBIE OMOIIEHKM KaK aHaJor MepBbIX Ha 3emie coobmiecTB. CTpOMAaTONUTHI.
[TpokaproThl U 3yKApUOTHL.

[Ipoucxoxaenue d>ykapuotr (CUMOMOTEHE3). ODBOJIOIMOHHOE IPOUCXOKICHUE
BUpPYCOB. I[Ipoucxo/ieHne MHOTOKIJIETOUYHBIX OPraHU3MOB. BO3HUKHOBEHME OCHOBHBIX
TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tarbl BOJIIOIUU BhICIINX pacTeHUN. OCHOBHBIE apoMOp(O3bl paCTEHUH.
Boeixon pacrenuit Ha cymry. [losiBneHHE CIOPOBBIX PACTEHU W 3aBOCBAHHE MMM CYIIIH.
Cemennbie pactenus. [IpoucxoxaeHne 1IBETKOBBIX PACTCHUMN.

OCHOBHBIE 3TaNbl YBOIIONMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(HO3bl )KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — TMOSIBJICHHME COBPEMEHHBIX THUIOB. llepBbie
XOpJIOBbI€ JKMBOTHBIEC. JKHW3Hb B BOjAE. OBOJIOIMSA MO3BOHOUHBIX. IIponcxoxaeHue
ampuouit u penrrunuii. [IpoucxoxaeHre MICKOMUTAOIMINX U NITUL. [I[pUHITUTT KIIFOYEBOTO
apoMop@do3za. OcBoeHne 6€CIIO3BOHOYHBIMH U TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emiie N0 3paM M MEpPUOJAM: apXxel, MPOTEpO30i, Maneo3oil,
Me3030H, KaifHo30M. OOIas XapakTepUCTHKa KIMMara W TE€OJOTUYECKUX IPOLECCOB.
[losiBneHue W pacuBET XapaKTEPHBIX OPraHU3MOB. YTJjeoOpa3oBaHUE: €ro YCJIOBHS U
BJIMSTHUE HA Ta30BBIA COCTaB aTMOCHEPHI.

MaccoBble BBIMHpPAaHHSI — SKOJOTMYECKHE KpHU3UCHl Mpouwioro. IlpuuuHbl H
CIEJCTBUSI MAacCOBBIX BbIMUpaHHil. COBpPEMEHHBIH HSKOJIOTMYECKHI KPHU3HC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6nopazHooOpas3us Ha 3emie.

CoBpemeHHasi cuUCTeMa oOpraHudeckoro wwupa. lIpuHIUNBI  KIacCUpUKALIH
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHCcTpauuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITactep, U. . Meunukos, A. 1. Onapus,
Jx. Xonneiin, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmumer m cxembl: «Cxema ombiTa ®. Pemm», «Cxema ombita JI. IlacTepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUs Xu3Hu», «Cxema ombita C. Mumepa, I'. FOpuy», «IOTamnsl
HEOpPraHU4YeCKOM JBoirounmn», «l'eoxpononornueckas mkaina», «HauvampHbpie 3Tamnsl
OpraHUYecKo 3BoJIUNY», «Cxema oO0pa30BaHMS HYKaApUOT MYTEM CHUMOMOTrEHE3ay,
«Cuctema kuBOoW mnpuponb», «CTpoeHue Bupyca», «ApoMopdo3bl pacTeHUR»,
«PuanopuTte», «OTHOKICTOYHBIE BOJIOPOCIHY, « MHOTOKJIETOUHBIE BOJIOPOCINY, «MXH»,
«ITannopoTHukm», «l"onoceMeHHble pacTeHus», «Opranbl UBETKOBBIX pacTeHUi», «Cxema
pPa3BUTHS  JKUBOTHOTO  Mupa», «Apomopho3bl  KHBOTHBIX»,  «[Ipocreiimmey,
«KH111e4HonoI0CTHRIEY, «IInockue 4epBUY, «YneHucToHoruey, «PBIOBI»,
«3eMHOBOAHBIEY, «lIpecMmbikaromuecs», «lltuupy, «Miekonutaromuey», «Pa3Butue



JKU3HU B apXEUCKOM 3pe», «Pa3BUTHE )KU3HU B IPOTEPO3OMCKON dpe», «Pa3BUTHE )KU3HU B
MAJIEO30UCKON 3pe», «Pa3BUTHE KU3HM B ME3030MCKOU 3pe», «Pa3BUTHE KHU3ZHU B
KaltHO30MCKOM 3pe», «COBPEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6GopynoBaHue: repbapuu pacTeHUM Pa3IUYHBIX OTJEIOB, KOJJICKIIMU HACEKOMBIX,
BJIQKHBIE MpENapaTbl KUBOTHBIX, PAKOBHUHBI MOJUIKOCKOB, KOJUIEKIIUM HIJIOKOXKHX,
CKEJIEThI MO3BOHOYHBIX KMBOTHBIX, Yydyea NTUL U 3BEpPEH, KOJUICKINHA OKaMEHEIOCTEM,
ITOJIE3HBIX UCKOITAEMBIX, MYJISIKM OPTaHUYECKUX OCTaTKOB OPTraHU3MOB.

BupryanbHasa naboparopHas padora «MopaenupoBanue onsiToB Mumnepa—ItOpu
M0 W3Y4YEHHIO AaOMOre€HHOr0 CHUHTE3a OpraHuyecKUX COEJIMHEHHH B TEPBUYHOU
atMocdepe».

JlabopaTopHass padora «/3yueHHe M ONMMCaHWE HCKOIMAEMBIX OCTATKOB JAPEBHUX
OpPraHU3MOB.

IpakTnueckas padora «M3yueHue 0cCOOEHHOCTEH CTPOECHMSI pPACTEHUM Ppa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «l3yueHne ocoOeHHOCTEH CTPOEHHS TMO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IlpoucxoxkieHue 4ea0BeKa — AaHTPONOreHe3

Pa3znensl 1 3a1aun aHTPONOIOTHU. METO/IBI aHTPOIIOIOT U H.

CraHoBIIEHME TIPEACTABICHUNA O TMPOUCXOXKICHUM YelloBeKa. Penurmno3Heie
B033peHUsl. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CxoncTBo denoBeka € JKUBOTHBIMH. CHCTEMaTHYECKOE IIOJOKEHUE YEJIOBEKa.
CBuzeTensCTBa CXOJCTBAa YEJIOBEKa C JKUBOTHBIMHU: CPaBHHUTEIBHO-MOP(OIOTHYECKHE,
aMOpHOIOrHYecKue, GU3H0I0oro-OnoXuMrudeckre, nopegaeHueckue. OTIudus 4eIoBeKa OT
KUBOTHBIX. [IpAMOXOXKJEHHME M KOMIUIEKC CBSI3aHHBIX C HUM NpPU3HAKOB. Pa3Butue
TOJIOBHOTI'O MO3Ta U BTOPOW CUTHAJIbHOW CHUCTEMBI.

JBuxymume cuibl  (dakTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIUANbHEBIE.
CooTHorieHre GMOIOTMYECKUX U COIIMATIBHBIX (DAKTOPOB B AHTPOTIOTCHE3E.

OcHoBHBIE CcTaguu aHTpormoreHe3a. PaHHue uenoBekooOpa3Hble  00E3bSHbI
(TIpPOKOHCYJIBI) M paHHWE TOHTHABI — OOINHME MPEIKH YeIOBEKOOOpa3HBIX 00€3bsH U
moaeh. ABCTpPaJIONMUTEKHM — JABYHOTHME TMIpeaKu Jrojer. YUeaoBek yMmenblil, MepBble
W3TOTOBJIEHUS OpyAuM Tpyna. YenoBek NPSMOXOISAIIMM W NEPBBIA BBIXOJ JIIOACH 3a
npenensl Adpuku. YemoBek TreimenbOeprckuii — OOMIMI MPEAOK HeaHIEPTATbCKOTO
YEJI0BEKa U YeJIOBEKA Pa3yMHOro. UeloBeK HEaHIEPTAIbCKUM KaK BUJ JOJIEU XOIOIHOTO
KIMmara. YenoBeK pa3yMHBIM COBPEMEHHOTO THIIA, JIEHUCOBCKHWM YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka u najaeoreHOMHKa.

DBOMIOLUS COBPEMEHHOTO YeloBeKa. EcTeCTBEHHBIN 0TOOpP B MOMYJISALUAX YEIOBEKA.
MyTtanuoHHbIl Tiporiecc W monmuMopdusM. [lomynsimoHHBIE BOJHBI, ApE( TEHOB,
Murpanus u «3GHEKT OCHOBATENS» B MOIMYJISIUIX COBPEMEHHOTO YEIOBEKa.

UYenoseueckue pacel. [lomsatue o pace. bonpmme pacel:  €BponeouagHas
(eBpasmiickasi), aBCTpajO-HErpouAHasi (SKBAaTOpHabHAsi), MOHIOJIOWJHAs (a3MATCKO-
aMepuKaHCcKkas). Bpems u myTd pacceleHHs 4ellioBeKa MO IulaHeTe. EauHCTBO
yejioBeyeckux pac. HaydHad HecocTOSATENBHOCTh pacu3Mma. IIpucnoco0sieHHOCTh



YeJIoBEeKa K pa3HbIM YCIIOBUSAM OKpY’Karolleil cpeabl. BausHue reorpaduueckoi cpensl U
npeiida reHoB Ha Mop(doOTHIO U (HPU3UOJIOTHIO YETTOBEKa.

MexaucuMIuIMHapHble METObl B (hu3nyeckoil (OMOJIOTUYECKOM) aHTPOIMOIOTHH.
OBOJIIOLIMOHHAA ~AHTPOMNOJIOTHUST M MAJICOAHTPOINOJIOTUA  YEJIIOBEYECKUX MOMYJISLIHMA.
buocomnuanbable  HUCCIEAOBAHUS NPUPOABI 4YeloBeKa. VccinemoBaHue KOIBOJIIOLMHU
OMOJIOrMYECKOT0 U COLUATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

IToptpersr: Y. dapsun, JI. JIuku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabmuupl U cxembl: «MeToabl aHTpOMoOJOrun», «['0JIOBHOW MO3r 4YeIOBEKay,
«YenoekooOpazHbie 00€3bIHBIY, «CKEIEeT YeJIOBEKa U CKEJIET MUMIMaH3e», «PyauMeHThI
U aTaBU3MbI», «JIBHXKYILIME CUJIbI aHTPONOT€HE3a», «IBOJIOIUOHHOE JIPEBO UYEIIOBEKaY,
«ABcTpasionutek», «YUenoBek ymenbiiy, «YHelnoBek OpsIMOXOAAIIni», «J|eHHMCOBCKUIA
yenoBek» «Heanaepranpibly, «KpomanboH1b», «IIpenku yenoBekay, «Tanbl 3BOJIOLAN
YeJN0BEKa», «Packl 4elIoBeKay.

O6GopynoBaHue: MYJISDKH OKaMEHEJIOCTeH, MPEeIMETOB MaTepUaIbHOM KYJIBTYpPHI
NpEeIKOB YeJIoBeKa, penpoaykuuu (dororpaduu) kapTuH ¢ MHUQPOJIOTHYCCKUMHU H
OMOJICCKUMU CIOKETAaMU TTPOUCXOXKIEHUS uesioBeKa, GpoTtorpaduu HaxX0I0K UCKOTAEMbIX
OCTaTKOB YEJIOBEKa, CKEJET YeJOBEKa, MOJICJIb Yeperna 4YeliOBEeKa M Yeperna IIMMIIaH3e,
MOJIETIb KUCTH YEJIOBEKA M KUCTH ITUMIIaH3€, MOJIEIIM TOPCa MPEIKOB YETOBEKA.

JlabopaTopHasi pa6ora «l3yueHue OCOOCHHOCTEH CTPOCHHS CKeJeTa YelloBeKa,
CBA3aHHBIX C TIPSIMOXOXKIECHUEM.

IIpakTnuyeckas padora «/3yueHne SKOJIOTMYECKUX aJanTaluil YETOBEKay.

Tema 6. DJxkojgormsi — HayKa O B3aMMOOTHOLIEHUSIX OPraHU3MoOB M
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxaeHrue W pa3BUTHE dKoJoruu B Tpyaax A. 'ymGonpara, K. ®@. Pynse, H. A.
Cesepuona, 2. I'ekkens, A. Tenciu, B. H. Cykauésa. Pazaenst u 3agaun sxosioruu. CBsizb
AKOJIOTUH C IPYTUMHU HAyKaMHU.

Mertonp! axonorun. [loneBbie HabMOIEHN. DKCIIEPUMEHTHI B 9KOJIOTHH: TPUPOTHBIC
U jabopatopHbie. MojaenupoBaHUE B JKOJIOTHA. MOHHTOPHUHT OKPYXKAIOIIEH Cpeibl:
JIOKaJIbHBIN, PETMOHAJIBHBIA U TI100aJIbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHHMM [JIs YesIoBEeKa. DKOJIOTHYEeCKOe MHPOBO33PEHUE
KaK OCHOBA CBSI3€M 4eJI0BEUECTBA C NPUPOIoH. DOPMUPOBAHKUE FKOJIOTMUECKON KYJIbTYPhI
Y 3KOJIOTUYECKON I'PAaMOTHOCTHU HACEJICHUSL.

JdemoHcTpauuu

[Toptpetsi: A. 'ym6onbar, K. @. Pynse, H. A. Ceseprios, D. I'ekkenb, A. Tencnu, B.
H. Cykaués.

Tabmuupl u cxembl: «Pa3gensr skomormmy», «MeTtoxabl »skonorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOUIEN CPEIbD».

JlaboparopHas padora «/3ydyeHue METOA0B SKOJIOTHYECKUX UCCIETOBAHUINY.

Tema 7. Opranusmsbl u cpeaa 00UTAHUS

Okonorudeckue (HaKTOppl W 3aKOHOMEPHOCTH WX JedcTBus. Kiaccudukanms
AKOJIOTUYECKUX (PAKTOpOB: aOHOTHYECKHe, OHOoTHYeCKHe, aHTpomnoreHHelie. OOmue



3aKOHOMEPHOCTH JAEHCTBUsS dKojormueckux (axropoB. IIpaBuno wmunummyma (K.
npenrens, FO. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Abuotnueckue ¢axktopel. CBEeT Kak 3KOJOrMyeckuid Qakrop. JleldcTBue pa3HBIX
YY4aCTKOB COJIHEUHOTO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTMYECKUE TPYMIbl PACTEHUU H
YKMBOTHBIX 110 OTHOIIEHHUIO K CBETY. CUTHaIbHAS poOJib cBeTa. DOTONEPUOAU3M.

Temneparypa kak skosornueckuii ¢pakrop. JeiicTBue Temneparypbl Ha OpraHU3MBbI.
[IoNKWIOTEpMHBIE ¥ TOMOMOTEPMHBIE OpPraHU3MBbl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpTaHU3MBI.

BnaxHocts kKak 3kosornyeckuid  ¢aktop. IlpucnocobGnenuss pacreHud K
noJiIep>KkaHuio BogHOro OanaHca. Knaccudukanusi pacTeHHil MO OTHOILIEHHIO K BOJIE.
[Iprcnoco6nenust ;kUBOTHBIX K H3MEHEHUIO BOJHOT'O PEXHUMA.

Cpeasl oOuTaHusT OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JyIIHAs, IIOYBEHHAs,
rilyOMHHas TMOAINOYBEHHAsA, BHyTpUOpraHusmMeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH
cpen ooutanust opranu3mMoB. [lpucnocobieHrs OpraHu3MoB K )KM3HU B Pa3HbIX cpeax.

buonorunyeckue putmbl. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE M TOAMYHBIE
puTtMbL. [Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH JKU3HU.

XKuznennsle (opmbl opranu3zMoB. Ilonsitue o xuzHeHHOU Qopme. KuzHeHHbIE
(GbOpMBI pacTeHHI: 1epeBbsl, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJTHOJIETHHE
TpaBbl. JKuzHeHHble (OPMBI KUBOTHBIX: THUJIPOOUOHTHI, TE€OOMOHTHI, a’POOHMOHTHI.
OcoOeHHocTH CTpoeHust U 00pa3a KU3HH.

buotnyeckue ¢akrtopsl. Buasl OMOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIIUA,
XUIHUYECTBO, cuMOMO3 u ero ¢opmel. [lapasutusm, Koomepamusi, MYTyalu3M,
KOMMEHCanu3M (KBapTUPAHTCTBO, HaxjeOHHuYecTBO). Herpoduueckue B3ammonencTBUs
(Tornueckue, popudeckue, padbpuueckue). 3HaUeHHE OMOTUUECKUX B3aUMOJEHCTBUIN IS
CYIIIECTBOBAHUS OPTaHU3MOB B cpejie oOuTaHus. [[puHIUI KOHKYPEHTHOTO UCKITFOUCHHUS.

JdeMoHcTpanuu

Tabmuubr u  cxembl:  «OKojoruueckue  (akrtopbl», «CBETOBOM  CHEKTP»,
«IKOJIOTUYECKUE TPYNIbl JKUBOTHBIX [0 OTHOLIEHHUIO K CBETY», «TemIoKpOBHBIE
KUBOTHBIE»,  «XOJIOMHOKPOBHBIE  KMUBOTHbIE»,  «Du3nonoruyeckue  amantaiuu
KHUBOTHBIX», «Cpenpl 0OUTaHUsl OpraHu3MoBy», «buonornueckue purmel», «KuzHeHHbIE
(bopMbI pacTeHui», «OKu3HeHHsbIe (bopMbI KUBOTHBIX, «2Jkocucrema
LIMPOKOJIMCTBEHHOTO Jiecay, «ODKOCUCTEMa XBOWHOro Jeca», «llenmn nuTanusy,
«XunraugectBoy, «Ilapazutusmy, «Korkypenuus», «CuMonos», «KoMmMeHcamn3my.

ObopynoBanue: repbapur pacTeHUN U >KUBOTHBIX, MPUCIOCOOJICHHBIX K BIMSHHUIO
Pa3TUYHBIX DJKOJIOTHUECKUX (PaKkTopoB, TepOapuu CBETOTIOOMBHIX, TEHETIOOWUBBIX H
TEHEBBIHOCIIMBBIX ~ PAaCTCHUN, CBETOJIOOMBBIC, TEHENIOOUBBIE U  TEHEBBIHOCIUBHIC
KOMHATHBIE pacTeHHus, TrepOdapuu U KOJJICKIUU TEIUIONIOOUBBIX, 3HUMOCTOUKHX,
MOPO30yCTOWUYMBBIX PACTEHUM, UyUesa NTUIl U 3BEpeil, repOapuu pacTeHHM, OTHOCSIIINXCS
K rurpopuram, kcepoputam, Me3oduTamM, KOMHATHBIE PpACTEHHUS JaHHBIX TPy,
KOJUIEKI[UY >KMBOTHBIX, OOMTAIOIINX B Pa3HbIX cpefax, repOapuu M KOJJIEKIIMA PACTEHUMN
U KMBOTHBIX, OOJIAJAIOIIMX YepTaMH MPUCIIOCOOJEHHOCTH K CE30HHBIM H3MEHEHUSIM
YCIIOBUM KM3HU, repOapuy U KOJUIEKLIMU PACTEHUN U KUBOTHBIX PA3JIMYHBIX KMU3HEHHBIX



dbopM,  KOJUIEKIIMM  KUBOTHBIX, YYaCTBYIOIIUX B  Pa3IMYHBIX  OHOTHYECKHX
B3aMMOJICHCTBUSIX.

JlabopaTopHasi pa6ora «BblsBIeHHE NPUCTOCOOICHUN OPraHU3MOB K BIIHMSIHUIO
CBETay.

JlabopaTopHasi pa6ora «BpIsBIeHHE NPUCTOCOOTICHUN OPraHU3MOB K BIIMSIHUIO
TEMIEPaTypbI».

JlabopaTopHasi paboTa « AHATOMHYECKHE OCOOECHHOCTH PACTEHUN M3 Pa3HBIX MECT
oOHUTAHHSY.

Tema 8. DkoJiorusi BUA0B M NOMYJIALIMA

DKOJIOTMYECKHE XapaKTepUCTUKHU mnomnynsuuu. [lomymsiius kak Ouonoruyeckas
cucreMa. Poib HEOIHOpPOJHOCTU cpedbl, (U3NYECKUX OapbepoB U OCOOCHHOCTEH
Ouosioruu BUAOB B (POPMHUpPOBAHMHM TMPOCTPAHCTBEHHOM CTPYKTYPhl TOMYJISIUH.
OCHOBHBIE MOKa3aTeAd MOMYJISLUHUHU: YUCICHHOCTh, TUJIOTHOCTh, BO3pAacTHAasi M IOJOBAs
CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMIT pOCTA, CMEPTHOCTb, MUTPALIS.

Jxojiorudeckass CTpykTtypa mnonyisiuud. OIleHKa YHMCJIEHHOCTH TMOMYJISLIMH.
JlnvHamMuKa TONYyJsAMU W €€ peryiadaius. bHoTHYeCcKHil TMOTEHIMal MOMYJSIUU.
MoaenupoBaHue IMHAMHUKUA monyisiiuu. KpuBble pocTa YHCICHHOCTH MOMYJISIUU.
Kpugsie BepKUBaHMS. Perysiius 4uciIeHHOCTH TOMYJISIHA: PoJib (PaKTOPOB, 3aBUCSIIINX U
HE 3aBUCAIINUX OT TUIOTHOCTU. DKOJIOTUYECKHUE cTpaTeruu BU0B (r- u K-ctpaTerun).

[TonsitTue 00 sKosorMyecKkor Huie Buja. MectooOutanue. MHoromepHas MoJielb
skosnorndyeckon  Humm  Jxk.M.  XatumHcoHa. Pa3Meppl  3KOJOTrMYECKOW  HHIIW.
[ToreHumanbHas U peain30BaHHAS HULIU.

Bug kak cucrema nomynsanuid. Apeansl BUAOB. BUabl U UX )KU3HEHHbIE CTpPATErUU.
DKoI0orn4ecKrue YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUSI M MUTpPAIlMid >KUBOTHBIX. bHOJIOTMYECKHME WHBA3UU
Yy KEPOJHBIX BUJIOB.

JdeMoHcTpauuu
[Toptper: dx. 1. XaTunHCOH.
Tabmumet  u cxeMbl:  «OKOJOTHYECKHE  XapaKTEPUCTUKU  TOMYJISLUANY,

«ITpocTpaHcTBEeHHAss CTPYKTypa mnomyssinun», «Bo3pacTHble NUpaMHUAbl TOMYJISIIUNY,
«CKOpOCTh 3acelieHHsl TOBEPXHOCTH 3eMJIM pPa3Iu4yHbIMH OpraHuzMammu», «Mojaenb
skosiorndeckor Humu Jx. M. XaTynHcoHay.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIUN JKUBOTHBIX.

JlabopaTopHas padora «I[IpucnocoGneHus cemMsiH pacTeHU K PaCcCEICHHUION.

Tema 9. Dkos10rus c0001IECTB. IKOJIOIMYECKHE CHCTEMBL.

CooOmecTBa opranu3MoB. brorieHos u ero ctpykrypa. CBs3u MeXy OpraHu3MaMu
B OMoOIIeHO3E.

OkocucrteMa kak oTkpbiTas cuctema (A. JIx. Tencnu). dyHknpoHadbHBIE OJIOKH
OpraHU3MOB B JKOCHUCTEME: MPOJAYIICHThI, KOHCYMEHTBI, PEAYIEHTHL. Tpodudeckue
ypoBHHU. Tpoduueckue nenu u cetn. AOMoTndeckrue OJIOKH dKocrucTeM. [1ouBBI M MBI B
aKocucTteMax. KpyroBopoTt BEIECTB U MOTOK YIHEPTUU B SKOCHUCTEME.

OcCHOBHBIE TMOKa3aTeIM S3KOCUCTEMBI. bruomacca W THpoayKuus. DKOJIOTHYECKHE
MAPaMHU/JIbl YUCel, OMOMACChl U SHEPTHUU.



Hunamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpouxu.  Puyxmyayuu.
HanpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — Cykieccud. llepBuunble u
BTOPUYHBIE CYKIIECCHM M HMX NPUYUHBL. AHTPONOTEHHBIE BO3JCHCTBUS HAa CYKIIECCHH.
KnumakcHoe coobmectBo. bruopasHooOpasue u momHoTa KpyroBOpoTa BEIIeCTB — OCHOBA
YCTOMYHUBOCTHU COOOIIECTB.

[TpupoHbIe SKOCUCTEMBI. DKOCUCmEMbL 03D U peK. DKocucmembl MOpell U OKeaHos.
DKrocucmemvl myHop, 1eco8, cmenetl, NyCmbiHtb.

AHTpPONIOTEHHBIE DKOCHUCTEMBL. ATpodKOocHcTeEMA. ArponeHo3. Pazmnuusa Mmexnay
aHTPOTIOT€HHBIMH H MPUPOJTHBIMHU YKOCHCTEMaMHU.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojackas ¢uopa u
¢ayna. CuHaHTpomm3anuss ropojackod ¢QayHsl. buomormueckoe u XO3SMICTBEHHOE
3HAYCHHE arpO’IKOCHCTEM U YPOOIKOCHCTEM.

3aKkOHOMEpHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aMMOJCHCTBHI OpPTraHU3MOB B
skocuctemax. Ponb xackaonoeo sgpgpekma u 6udo6-30ughukamopos (Kiouesvix 6u0os) 8
@yukyuonuposanuu sxocucmem. llepeHOC HHEPrUM W BEUIECTB MEXKAY CMEKHBIMU
IKOCHCTEMaMH. YCTOWYMBOCTH OPTraHW3MOB, MOMYJSIIANA M DKOCUCTEM B YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBHIA.

Mexanuzmuvl  8o30eticmeusi 3azps3HeHUll pa3HblX MUno8 Ha CyOOpeaHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSAX, OCHOBbL IKOJIO2UUECKO20

HOPMUDOBAHUSL  AHMPONO2EHHO20  8030eticmeusi.  MeTomonoruss ~ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPONOT€HHBIX SKOCUCTEM.
JdemMoncTpanuu

[Toptpert: A. Ix. Tencnn.

Tabnuuel u cxembl: «CTpyKkTypa OHOIIEHO3a», «IKOCHUCTEMa HIMPOKOIUCTBEHHOTO
necay, «IKOCHUCTEMa XBOWHOro Jseca», «DyHKIHOHAIbHBIE TPYIIBl OPraHU3MOB B
skocucteme», «KpyroBopor BemecTB B dkocucteMey, «llemu muranus (mactOuimHas,
NETpUTHas)», «ODKOJIOrMYeCKass MUpaMula 4Hucel», «IDKOJoruyeckas mnupamMujia
oromMacchl», «KoJIornueckas nupamuaa sHepruny», «O0pazoBanue 6omota», «Ilepuynas
cykneccusi», «BoccTaHoBieHHME Jieca TOCie ToXapa», «IKOCHCTEMa  03epay,
«Arporieno3», «KpyroBopoT BemiecTB M TOTOK SHEPIHMH B arpoieHose», «lIpumepsl
ypOOdKOCHCTEMY.

O6opynoBaHnue: TepOapuy pacTCHHM, KOJUICKIIMM HACEKOMBIX, dYydeja ITHIl M
3Bepel, repdapuu KyJIbTYpPHBIX M JUKOPACTYUIMX PACTEHUN, aKBapUyM Kak MOJEJb
SKOCHUCTEMBI.

IIpakTunuyeckas padora «/3ydenue u onucanue ypo0osKOCUCTEMBD».

JlabopaTtopnass  pabora «/3yueHume pa3sHOOOpazus  MEJIKHX  TOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcHs «IDKCKYPCHUS B TUITMYHBIN OMOTEO1IeH03 (B 1yOpaBy, Oepe3HsIK, eINbHUK,
Ha CyXOJIOJIbHBIM WJIM MOMMEHHBIN YT, 03€p0, O0JI0TO)».

IKeKkypeusi  «IKCKypcUs B arposkocucremMy (Ha TOJ€ WIM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocgepa — rinodabHasi IKocUcTEMA



buocpepa — oOmemnanerapHas o6oyiouka 3emid, TA€ CYHIECTBYET WIH
CyLECTBOBaja *MU3Hb. PazBuTHe npeacrasieHuii o Ouocdepe B Tpynax J. 3rocca. YUeHue
B. U. Bepnaackoro o 6uocdepe. Obnactu 6mochepsl u e€ cocra. KuBoe BEIIECTBO
ouocdepsl 1 ero GyHKIUU.

3aKoHOMEpHOCTH cyiiecTBoBaHUs Ouocdeprl. OcobeHHocTH Ouochepsl Kak
riobaNbHOM 3KocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BELIECTB U OHMOT€OXMMHUYECKHE LHUKIBbI (yriepoaa, a3zoTa). PUTMHUYHOCTH SIBICHUH B
ouocdepe.

3oHanbHOCTh Ouochepsl. Ilonstue o Ouome. OCHOBHBIE OMOMBI CYIIM: TYHJpA,
XBOWHBIC Jieca, CMENIaHHbIE M IIUPOKOJIMCTBEHHBIC Jieca, CTEMH, CaBaHHBI, MYCTBHIHH,
TPONMYECKUE Jieca, BBICOKOTOPhs. Kimmar, pacTUTENbHBI U KUBOTHBIH MHpP OMOMOB
CYIIN.

Crpykrypa u (GYHKIHMS KUBBIX CHCTEM, OIIEHKA HMX PECYpCHOr0 MOTEHIMana |
ounochepHbIX QYHKIIHIA.

JdemoHCcTpanuu

[Toptpetsl: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuuer u cxemsl: «l'eochepst 3emum», «KpyroBopor aszora B HIpHUPOIE»,
«KpyrosopoTt yriepona B npupojae», «KpyroBopor kucinoposa B npupoe», «Kpyrosopor
BOJbl B mpupoae», «OcHOBHbIe OMOMBI cymuy, «Kiaumatuueckue mosica 3emiimy,
«Tynnpa», «Taliray, «Cwmemanubii Jecy, «lllupokonucTBeHHbId Jec», «CTenby,
«CaBaHHay, «IlycTbiHs», « Tponuueckuii gecy.

O6opynoBanue: repOapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesnnoBek u oOkpy:xamomas cpeaa

DKOJIOTUYECKHE KPU3UChl MU MX MpUUMHBL. BoznelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOM cpenpl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOJIHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue mnouBel. OxpaHa NOYBEHHBIX pecypcoB. HM3MmeHneHue
KJIUMarTa.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIM M KUBOTHBII Mup. OxpaHa
PACTUTENBHOTO U >KMBOTHOTO Mupa. OCHOBHBIE MPUHIIMIBI OXpaHbl MpHUpoabl. KpacHbie
kauru. Oco0o oxpansiembie npupognsie tepputropuu (OOIIT). boranuyeckue canasl u
300JI0TUYECKHUE TAPKH.

OCHOBHbIE TNPHUHIUIIBI  YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA U  MPUPOJIBIL.
PanronanpHOE€ TPHUPOAOIIONB30BAHUE U COXPAaHEHHE OMOJOTUYECKOTO pa3sHOOOpa3us
3emun. OOmMEe 3aKOHOMEPHOCTH TJIOOATBHBIX 3KOJIIOTHUECKUX Kpu3ucoB. OcoOeHHOCTH
COBPEMEHHOI'0 KPHU3HUCA U €TI0 BEPOSITHBIE NTOCIIEICTBUS.

Pa3Butrie METOJOB MOHUTOPHUHIAa pPAa3BUTHUSL OMACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemuble ucciedosanusi nepexooa K pecypcocoepecaioujeil U KOHKYPEeHmMOoCnocoOHOU
aHepeemuxe.  buonocuueckoe  pasmoobpasue u  6uopecypcwvi.  Hayuonanvhvie
uHgopmayuonusle cucmemsl, obecneuusarowue 0OCmMyn K ungopmayuy no cOCMOSHUIO
0mOoenbHbIX U008 u xocucmem. OCHOBbI IKOpeadUNUMAYUU IKOCUCEM U CNOCOD08
O0pvObL ¢ buonospexcoeHusMuU. Pekoncmpykyus MOpCKUX u Ha3eMHbIX 9KOCUCTEM.

JdemMoHCcTpauMu



Tabmuupl U cxembl: «3arps3HEHHE aTMoc(epbl», «3arpsi3HEHHE TUaApochepb»,
«3arps3Henne 1ouBb», «IlapHukoBbIl 3ddexT», «Ocobo oxpaHseMble NTPHUPOIHBIE
TEPPUTOPUNY, «MOJeNH yIpaBiIsieMOro MUPay.

O6opynoBanue: dororpaduu OxXpaHseMbIX pacTEHUW M KUBOTHBIX KpacHoil KHHUTH
Poccuiickont @enepanuun, KpacHoil KHUTH pEruoHa.

2. NIIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHHS Yy4allUMUCS
mporpaMM  CpEIHEro oOmiero oO0pa3oBaHWs: JIMYHOCTHBIC, METAlpeJAMETHbIE U
pEAMETHBIEC.

B cTpykType JMYHOCTHBIX pPE3yJbTaTOB OCBOCHUSI MPOrpaMMbl MO OHOJOTUH
BBIJICTICHBl  CJICYIOIIME  COCTaBJISIIONIME:  OCO3HAHME  yYalIUMHUCS  POCCUHCKOMU
rpaXJaHCKONW HJIEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH H
CaMOOTIPEICIICHUIO, Haauyue Momusayuu K OOYyUYCHUIO OWOJIOTHU, YeleHANnpasieHHOoe
pazeumue BHYTPCHHHUX YOEKIEGHUM JIMYHOCTU HA OCHOBE KIIFOYEBBIX IIEHHOCTEH U
UCTOPUYUECKUX  TPAJAMIMK  pa3BUTHS  OUOJIOTMYECKOTO  3HAHUS, 20MOBHOCMb U
CNOCOOHOCMb  YYAlIUXCS PYKOBOJICTBOBAaThCSA B CBOCH JICSITEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMM  YCTAHOBKAMH, MPHUCYHIUMU CHUCTEME OHOJIOTMYECKOro oOpa3oBaHMs,
Hanuyue npagoCco3HAHUsi SKOJOTUYECKON KYIbTYpbI, CHOCOOHOCMU CMA8Umb TSI U
CTPOUTH KU3HECHHBIEC ILJIAHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHHUS MPOrpamMMbl MO OHOJIOTMM JOCTUTAIOTCA B
€AMHCTBE YYEOHOU M BOCIUTATENIbHON JEATEIHHOCTA B COOTBETCTBUU C TPAIUIIMOHHBIMU
POCCUHCKUMHU  COIIMOKYJIBTYPHBIMH, HCTOPUYECKUMU U  JTYXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSMH, TPUHITHIMM B OOIIECTBE TpaBWJIaMH M HOPMAaMH TIOBEJACHHS U
CIIOCOOCTBYIOT MpOIlecCaM CaMOIO3HAHUS, CAMOBOCIHUTAHMS M CAMOPAa3BUTHsI, Pa3BUTHS
BHYTPEHHEW MO3UIINMU JINYHOCTH, NATPUOTU3MA M YBAXKEHHS K 3aKOHY U MPaBOIOPSIKY,
YeJIOBEKY TpyJa U CTapliieMy IMOKOJICHHUIO, B3AMMHOTO yBa)XKeHHs, O€pEKHOTO OTHOIIEHUS
K KyJIbTYPHOMY HACJEOUIO W TPAJHUIMSAIM MHOTOHAIIMOHAJIBHOrO Hapoja Poccuiickon
denepannu, MPUPOJIE U OKPYKAIOIIEH CPELE.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS y4eOHOro mnpeameTra «buomorus» TOIKHBI
OTpakaTh TOTOBHOCTh U CIOCOOHOCTH yYalIuXcs PYKOBOJICTBOBATHCS CHOPMHPOBAHHOMN
BHYTPEHHEW ITO3WIMENA JUYHOCTH, CHCTEMOM I[IEHHOCTHBIX OpPHEHTAllUi, MO3UTHUBHBIX
BHYTPEHHHX YOEXKJICHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO
oOIIecTBa, pACIIMPEHUE >KU3HEHHOTO OIbITA ¥ OMNbITa JEATCIRHOCTH B TPOIECCe
pean3alri OCHOBHBIX HANPABICHUM BOCHUTATEIBHOU JEATEIBHOCTH, B TOM 4YHCIIE B
YaCTHU:

rPa’KAaHCKOI0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMMA YYalIeToCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLUHMOHHBIX MpaB U OOA3aHHOCTEH, yBa)KEHHUE 3aKOHA U
MIPaBONOPSJIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATETLHOCTH MPHU CO3JIaHUHM Y4YEOHBIX
MPOEKTOB, PEIICHUN Y4YEOHBIX W IMO3HABATENbHBIX 3a/a4, BHIMOJIHEHUU OHOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENEsATh COOCTBEHHYIO MO3UIIMI0 MO OTHOUICHUIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YyMEHHE YYUTHIBAaTb B CBOUX JICUCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pPa3HbIMH YOEXKICHUSMH, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIECCE COBMECTHOTO BBIMIOJHEHUSI YYEOHBIX,
MO3HABATEJILHBIX M HCCIEAO0BATEIbCKUX 3a7a4, YBOKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIMOHEHTOB TIPU OOCYXIECHUU CIIOPHBIX BOIIPOCOB OUOJIOTUYECKOTO COICPIKAHMUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIbHOCTH;

NATPHOTHYECKOI 0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHCKOM TPAXKIAHCKONW HACHTUYHOCTHU, TATPUOTH3MA,
YBOKEHUS K CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTH Tiepell PoauHON, ropaoctu 3a
CBOM KpaHu, CBOW PoauHy, CBOM $3bIK W KyJbTYpy, IMpOLUIOE MW HACTOAIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIIEHUE K TPUPOJHOMY HACIECAUI0O W TaMSITHUKAM MPUPOIBI,
JTOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUMCKHMX YYEHBIX B CTAHOBJICHHE U DPa3BUTHUE
OMOJOTMY, TTOHMMAHHS 3HAYEHUs] OMOJIOTMM B TMO3HAHUU 3aKOHOB TPHUPOJIbI, B JKU3HU
YeJioBeKa U COBPEMEHHOTO 00IIeCTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CiHyXeHuto u 3amurte OredecTsa,
OTBETCTBEHHOCTH 3a €T0 CyJb0Y;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHeE TYXOBHBIX [HEHHOCTEN POCCUICKOTO HapoJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOT0 MTOBEICHHUS,

CIIOCOOHOCTh ~ OLIGHHMBATh CHUTYallMl0 W TPUHUMATh OCO3HAHHBIC pEUICHUS,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JJMYHOTO BKJIaJ]a B IOCTPOCHHUE YCTOMYUBOTO OYTyIIETO;

OTBETCTBEHHOE OTHOLICHUWE K CBOMM POJUTEISIM, CO3IaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO NPHUHATHUS LEHHOCTENM CEMEWHOW XWU3HU B COOTBETCTBUM C TPAAULIUSIMHU
HaponoB Poccuu;

3CTETHYECKOI0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHPY, BKJIIOYasg JCTETUKY ObITa, HAy4HOro U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUN;

MMOHHUMAHHUE 3MOILMOHAIIBHOTO BO3JACHCTBUS JKUBOM IPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHUIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMIICHHUE MPOSBISTH
Ka4yeCTBA TBOPUYECKOW JINYHOCTH;

¢usuueckoro BocnUTAHUSA, (POPMHUPOBAHMS  KYJBTYPbl 3I0POBbS U
3MOIMOHAJIBHOTO 0JIArONMOJIyYHs:

MOHUMAaHUE M pealn3alMs 3J0pOBOr0 M Oe30MmacHOro obpasza >KM3HHM (370pPOBOE
MUTaHue, COOJIIOJICHUE TUTMEHUYECKUX MpaBUIl U HOPM, COATaHCUPOBAHHBIN PEKUM



3aHSATUN M OTABIXA, PETYJsSIpHAs (PU3HUECKasi aKTUBHOCTD), O€pEKHOTI0, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U MICUXUYECKOMY 310POBBIO;

MMOHUMAHHME IIEHHOCTU MPaBWJI HHAMBUIAYAJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUA B CUTYaILUSX, YTPOKAOMIUX 30POBBIO U )KU3HU JTIOJICH;

OCO3HAHUE TIOCJIECACTBUM U HENPUSTUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

TPYAOBOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPYZY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYAOII00HE;

FOTOBHOCTh K AaKTHBHOM JICATCJIBHOCTH TEXHOJOTHYECKONW U  COLIMAJIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh HMHUIMUPOBATH, IJIAHUPOBATh U  CAMOCTOSTEJIHHO
BBITIOJTHATH TAKYIO JI€SITEIbHOCTD;

UHTEpPEC K pa3nuyHbiM cdepaMm npodecCUOHATBHON AeATeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBHIOOP Oyaymiel mpodeccur M peain30BbIBATH COOCTBEHHBIC
’KM3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKCHUU
BCEM JKU3HU;

IKOJIOTHYE€CKOr0 BOCTIUTAHUS:

IKOJIOTUYECKHU 11eJ1IecC000pa3HOe OTHOIICHUE K MPHUPOJE KaK MCTOYHUKY KU3HHM Ha
3emJie, OCHOBE €€ CylIECTBOBAHMUS;

MOBBIIICHUE  YPOBHS ~ DKOJOTHYECKOM  KYJBTYpPhl:  HPUOOpPETEHHE  OIbITa
IJIAHUPOBAHUS TOCTYNKOB M OLEHKH MX BO3MOXHBIX MOCJIEACTBUN I OKpYKaroliei
Cpebl;

OCO3HAHHUE TI100aILHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM M MyTel UX PeIICHUS;

CIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MPU HU3YYCHHH OHOJOTHH 3HAHHS U
YMEHHUS TIPU PEIICHHH IMPOOJIEM, CBS3aHHBIX C PAIlMOHAIBHBIM IMPUPOIOINOIB30BaHUEM
(cobmro/ieHre MpaBWII MMOBEICHUS B TIPUPO/IC, HAIIPABICHHBIX Ha COXPAHCHHE PaBHOBECHUS
B DKOCHCTEMax, OXpaHy BUIOB, dIKOCHUCTEeM, Onocdepsl);

AKTUBHOE HENPUATHE JCUCTBUH, MPUHOCIIIUX BPEI OKPYKAIOIIECH IPUPOIHOM Cpele,
yMEHHUE MPOTHO3UPOBATH HeOIaronpusTHbIC AKOJIOTHYECKHUE MOCJICICTBUS
MPEANPUHUMAEMBIX JEUCTBUUA U TTPEIOTBPAILATH UX;

HUIMYUE PA3BUTOr0 3KOJOTHYECKOTO MBIILICHUS, SKOJOTHYECKON KYJIbTYpPHI, OIbITA
NESITEIbHOCTA 3KOJIOTUYECKOW HAMpPaBJICHHOCTH, YMEHHS PYKOBOJACTBOBATHCS HMH B
MO3HABATEIILHOW, KOMMYHUKATUBHOW M COLMAIBHOW MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B
MPAKTUYECKOMN JIEATEIbHOCTH YKOJOTUUYECKON HATPABICHHOCTH;

HEHHOCTH HAYYHOT 0 O3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pa3BUTHSI HayKd U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUaJore KYJIbTYp,
CITOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJILTYPHOM MHPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M UYMTATEIbCKOM KYJIbTYpPbl KaK CpEICTBa
B3aUMO/JICMCTBHUS MEXAY JIFOJIbMH U TIO3HAHUSI MUPA;

MMOHUMaHKE CIeUGUKN OMOJOTHH KaK HayKH, OCO3HAHUS €€ poiu B (POPMUPOBAHUHU
pallMOHAIBHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU I[EJIOCTHOIO TMpEeJCTaBiICHUS 00
OKpYXaIIeM MHUpPE KaK O €IWHCTBE IPUPOIbI, YEJTOBEKAa W OOINECTBAa, B IMO3HAHHH



OPUPOAHBIX 3aKOHOMEPHOCTEH W pEUIeHMH Npo0JeM COXpaHEHUS MPUPOJIHOTO
paBHOBECHS;

yOEeXKIEHHOCTh B 3HAYUMOCTH OHOJOTMM JMJII COBPEMEHHOW IMBUJIM3ALNH:
oOecrieyeHusi HOBOTO YPOBHS Pa3BUTHS MEIUUUHBI, CO3JaHHE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX pellaTh PeCcCypcHble MPOOJIEMbl pPa3BUTHUS YEJIOBEUYECTBA,
MOMCKA MyTel BbIXOa U3 rI00aJbHBIX HKOJOTUYECKUX MPOoOiIeM U o0ecreueHus nepexoaa
K YCTOMYHMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U
(OpMHUPOBAHUIO HOBBIX CTaHJAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OMOJOTMUECKHX 3HAHMM B LIEJSAX MOBBILICHUS
oOmmiel KyJnbTypbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, KaK COCTaBHOM YacTu
(YHKIMOHAIBHON TPaMOTHOCTH O0ydaromuxcs, GopMupyeMoit pyu U3y4yeHur OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH MCMOJIb30BaTh MOJy4yaeMble 3HAHHUS JUIsl aHanu3a U OOBSICHEHMS SIBICHUUN
OKPYXAIOILIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUHN, YMEHUE JieJaTh 000CHOBAHHbBIE
3aKJIIOYEHHUS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX C IEJIbI0 MOIYYSHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCMOJIb30BaTh OMOJOTUYECKUE 3HAHUS NIl pelIeHUs
npo0JieM B peajbHBIX KU3HEHHBIX CUTYaIUAX;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeNIbHOCTH, TOTOBHOCTh  OCYIIECTBIISTH
POEKTHYIO U UCCIEA0BATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTbh M CIIOCOOHOCTB K HENIPEPHIBHOMY O0Pa30BaHMIO U CaMO00pa30BaHUIO, K
aKTUBHOMY TIOJIYYEHMIO HOBBIX 3HAHMW MO OHOJIOTMH B COOTBETCTBUM C >KU3HEHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3ynbTaThl OCBOEHUsA yuyeOHoro mpenmera «buomorus»
BKJIFOYAIOT: 3HAYUMBIE TUISt dbopmupoBaHus MUPOBO33PEHUS yYaIIuXCs
MEXIUCIHUIUIMHAPHBIE  (MEXKMpEeIMETHbIE) OOIIEHAay4YHbIE TOHATHUS, OTpaXKarollue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U CTIEHU(PUKY METOI0B MO3HAHUS, UCIIOIb3yEMBIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUsI, SIBJICHHE, MPOIIECC, CUCTEMa, HAy4HbIN (aKT,
TOPUHIIAI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeIOBaHHUE, HAOJIOJCHUE,
U3MEpeHUe, OKCIEPUMEHT W  JIpyrue); yHHUBEpCAIbHBbIE  y4eOHbIE  JICHCTBHS
(mo3HaBaTeNbHBIE, KOMMYHHUKaTHBHBIE, pEryJsTUBHBIE), oOecrieunBarome
dbopmupoBanue GHyHKIIMOHATHLHOW IPAMOTHOCTH M COLMATBLHON KOMIETEHIIUU yYalUXCs;
CIIOCOOHOCTh ~ OOYYaIOIIMXCS ~ HWCIOJIb30BaTh ~ OCBOCHHBIC  MEKIMCIMILTMHAPHBIC,
MHUPOBO33pPEHYECKHE 3HAHUS M YHUBEpCAIbHBIC yueOHBIC JCHCTBUS B MO3HABATEIHHOU U
COLMAJIBHOM ITPAKTHUKE.

B pesynprare m3yueHuss OMOJOTMM HA YPOBHE CpeaHero obmero oOpa3oBaHUS Y
y4amierocs OyayT copMupoBaHbl MO3HABATEIBHBIE YHUBEPCAIbHBIC YI€OHBIE ACHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIE yUCOHBIC NEHUCTBUS, PETYISATHBHBIC YHUBEPCATHHBIC
y4eOHbIe IEUCTBHS, COBMECTHAS JICSITCIIBHOCTb.

MeranpenMeTHble  pe3yJbTaTbl  OCBOGHMSI  MPOrpaMMbl  CPEIHEro  OOIIEro
00pa3oBaHus IOJKHBI OTPakKaTh:



OBjajieHne YHUBEPCATBLHBIMYU Y4e0HBIMHU MO3HABATEIbHBIMY A€iCTBUSIMH:

0a3oBble JIOTHYECKHE AeiiCTBUSA:

CaMOCTOSITEIbHO (OPMYIUPOBATh U AKTYaJIU3UPOBATh MPOOJIEMY, pacCMaTpPUBATh €€
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHMM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CUHTE3a, CpPaBHEHMS, Kiaccupukaiuu, o000IIEHNs), paCKPbIBATh CMBICI OUOJIOTHUECKUX
MOHATUN (BBIIENATh HMX XapaKTepHbIE IPU3HAKU, YCTAHABJIMBATH CBSI3M C JAPYTUMU
MOHSATUSIMH);

OTPENEINATh 1EIN JEATeIbHOCTH, 3aJjaBasi mapaMeTpbl U KPUTEPUH UX JOCTHKEHUS,
COOTHOCHUTDH PE3YyJIbTAThI JICATEIIBHOCTH C MOCTABICHHBIMU IEJISIMH;

UCIIOJIH30BaTh OMOJIOTUYECKUE TMOHATHS JJIsI OObSICHEHUS (PAKTOB U SIBJICHUN KUBOU
IPUPOJIBI,

CTPOUTH JIOTUYECKHE PACCYXKICHUsI (MHAYKTUBHBIC, JEIYKTHUBHBIC, MO AHAJIOTHUH),
BBISIBJIATH  3aKOHOMEPHOCTH ¥ MNPOTHUBOPEYMS B  pPacCMATPUBAEMBIX  SBJICHUSX,
(bopMyITHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHATh CXEMHO-MOJIEIBHBIE CpEJACTBA JUIS TIPEJICTABICHUS CYHIECTBEHHBIX
CBSI3€l U OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUHUI
Pa3HOTO0 POJia, BBISBJICHHBIX B PA3JIMUYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IIJIaH peEIIeHUs] MPoOJeMbl C YYETOM aHalM3a MMEIOIIUXCS
MaTepuaJbHbIX 1 HEMaTepUaAIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJIbTAaTOB
IIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOPJIUHUPOBATH M BBINOJHATH PabOTy B YCJIOBHSX pEalbHOr0, BUPTYaJIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHUBaTh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

0a3oBble ncc/ie0BaTeIbCKUe 1eiicTBUS:

BJIAJIETh HAaBBIKAMHU Y4€OHO-UCCIIEIOBATENLCKOM W TMPOCKTHOW JESITENBbHOCTH,
HaBbIKAMHU pa3pelieHus MpooieM, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY
MIOMCKY METOJIOB PEIICHHUsS] TPAKTUYECKUX 3aJlad, MPUMEHEHHUIO Pa3IUYHbIX METOJIOB
MO3HAHMS;

MCIIOJIb30BaTh PA3JIMYHbIE BUABI ACATEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETALUY, MPEeoOPa30BAHUIO0 U MPUMEHEHHUIO B YYCOHBIX CHUTYyaIUSIX, B TOM YHCIIE
MIpU CO3[JaHUH YYEOHBIX U COLUATIbHBIX POEKTOB;

dbopMHUpOBaT, HAY4YHBIM THIT MBIIUJICHUS, BIAJE€Th HAYYHOW TEPMUHOJIOTHEMH,
KJIFOUE€BBIMU MOHATUSIMU U METOJIAMHU;

CTaBUTH U HOPMYIHPOBATH COOCTBEHHBIC 3a/1aul B 00pa30BaTEIBHON NEATEILHOCTH
Y KU3HEHHBIX CUTYaIIMSIX;

BBISIBIISITh NIPUUMHHO-CJIEJICTBEHHBIE CBSI3M W aKTyaJW3UpPOBaTh 3a7ady, BBIJBUIaTh
TUNOTE3y €€ pellleHHs, HAXOAUTh apryMEHThI JJIS JI0KA3aTeIbCTBA CBOMX YTBEPXKIACHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

aHAJM3MPOBATH IOJYYEHHBIE B XOJ€ pPEILICHHs 3aJayd Pe3yJbTaTbl, KPUTUUYECKHU
OLICHUBATh X JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3BMEHEHHE B HOBBIX YCIIOBUSAX;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;



OCYIIECTBIISITh LIEJI€HANPABICHHbBIN OUCK NEPEHOCa CPEACTB U CIIOCOOOB IEUCTBUS B
po¢eCCUOHANIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHMS B TIO3HABATEIBHYIO U TNPAKTUYECKYIO 00JacTU
KHU3HEIESATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIC WJIEH, MpejiaraTh OPUTHHAIbHBIC TTOJIXO0bl U PEIICHHUS, CTABUTh
poOIeMBbI U 3a/1a4H, AOMYCKAIOLIUE abTEePHATUBHBIC PEILICHHUS.

padora ¢ undpopmanmei:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HMHPOpMALMHN (TEKCTE Yy4eOHOro
nocoOusi, HAyYHO-MONYJIIPHOM JUTEpaType, OMOJIOTMUECKUX CJIOBapsAX U CIPaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe), aHanu3upoBaTh HHPOPMALUIO PA3TUYHBIX
BUJOB M (GOpM MpEJACTaBICHUS, KPUTUYECKH OLEHUBATh €€ JIOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTD;

(opMynHpOBaTH 3aMPOChl U MPUMEHSITh PA3IMYHbIE METOJIbI MPHU MOUCKE U OTOOpE
O6unonornyeckoi HHGOpMaIINK, HEOOXOAMMOM 1715l BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT  HCIOJb30BAHUS UH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTUH, COBEPIICHCTBOBATh KYJNbTYPY AaKTUBHOIO HCIOIB30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BbIOMpATh ONTUMAJBHYIO (OPMY MpEACTaBICHUS OHOJIOTUYECKON
uHpOpMAIK (CXeMBbI, TpapuKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U IPYTOe);

UCIOJIb30BaTh HAyYHBIN SI3bIK B Kaue€CTBE CpEACTBa IpHU paboTe ¢ OMOIOrMUecKOM
UHpOpMaIMel: NPUMEHATh XUMUYECKHe, (U3NYECKME W MaTeMaTU4YeCKHe 3HAaKU WU
CUMBOJIBI, (OpMyJibl, aO0OpeBUaTypy, HOMEHKIATYpy, UCHOJIb30BaTh U MPEOOPa30BHIBATD
3HAaKOBO-CHUMBOJIMYECKHE CPE/ICTBA HATJISAHOCTH;

BJIaJIETh HABBIKAMM paclO3HAaBaHUS M 3alllUThl HMH(pOpMaluu, HHMOPMAIMOHHOM
0€30MacHOCTH JTUYHOCTH.

OsgilaieHHe YHUBEPCATbHBIMH KOMMYHHMKATHBHBIMH 1e/iCTBUSIMU:

1) o0menne:

OCYILECTBIIATh KOMMYHUKAIlUM BO BceX cdepax *KU3HU, aKTUBHO Y4YacTBOBATH B
JMaore Wik JUCKYCCHM MO CYIIECTBY OOCYyXAaeMOM TeMbl (YMEHHUE 3aJaBaTh BOINPOCHI,
BBICKa3bIBaTh CY)KJIEHUS OTHOCHUTEIHHO BBIMOJIHEHMS IpeajaraeéMoil 3ajayu, yUYUThIBATh
MHTEPECHI U COTIACOBAaHHOCTDh MO3UIUI IPYrUX YYaCTHUKOB AMAJIOTA WK JUCKYCCUN);

pacro3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIICHUS, TOHUMATh 3HAYEHHE COIMAIBbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTyallMil, yMeTb CMAT4aTh
KOH(JIMKTBI U BECTH IIEPETOBOPHI;

BJAJ€Th PA3IMYHBIMU CcHocoO0aMu OOLIEHUS U B3aUMOJCHCTBHS, IOHUMATh
HAaMEpPEHUsl JPYTuX JIOACH, MPOSIBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHHMKY W B
KOPpEKTHOM popme popMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

COBMECTHAS eSITeIbHOCTh:



MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U MHJMBUYaIbHOU pabOTHI
IpU peuieHuu OMOJOrMYecKol mpoOsieMbl, 0OOCHOBBIBATh HEOOXOJIUMOCTh MPUMEHEHUS
rpynnoBsIX (POpM B3aUMOAECHCTBUS MIPHU PELICHUU YU4eOHOM 3a1a4u;

BBIOMPATh TEMATUKY U METOAbl COBMECTHBIX IEUCTBUM C YUETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEM Ka)KOT0 WICHA KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOW IEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJAWHHUPOBATH
JNEUCTBUSA O €€ NOCTUKEHUIO: COCTABIIATh IUIAH JEUCTBUM, PACIPEAEIIATh POJIM C YUETOM
MHEHHUI yYaCTHUKOB, 0OCYKJaTh pe3yJbTaThl COBMECTHOW PabOTHI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJOro Yy4YaCTHUKAa KOMaHAbl B OOIIMIA
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb  HOBBIE  NPOEKThI, OLEHMBAaTh MJAEM C TO3WLIUU  HOBHU3HBI,
OpUTMHAJILHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh MO3UTUBHOE CTPATETMYECKOE IMOBEJICHUE B PA3IMYHBIX CUTYyalUsX,
IPOSIBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHUI[UATUBHBIM.

OBiaeHne YHUBEPCATbHBIMY PeryIsiTUBHBIMH 1e/iCTBUSMU:

CaMOOPraHMU3aALMSA:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JUJIS BBISBICHUS MPOOJIEM M MX PEIICHHS B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHM IEJIeBbI€ U CMBICIOBBIE YCTAHOBKU B
CBOMX JEUCTBUSAX U MOCTYIKAaX MO OTHOLIEHUIO K KMBOM MPHUPOAE, CBOEMY 30POBBIO U
3I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIbHO  OCYIIECTBJISATh  IO3HABATEIBHYIO  JI€SITENBHOCTh,  BBIABIATH
npoOJieMbl, CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJaylM B 00pa30BaTENbHOU
NEATEIIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSATEJIbHO COCTABJISITh IUIAH PEIIeHUs NpoOJieMbl C YYETOM HMEIOUTUXCS
pPECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHH;

JaBaTh OLEHKY HOBBIM CUTYallUsM;

pacHIMPATh PAMKHK y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEOUYTCHUM;

JIeNnaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

croco0CTBOBaTh (POPMHUPOBAHHUIO U TMPOSBICHUIO HIMPOKOW JPYAHULIMU B Pa3HBIX
00JacTsIX 3HAaHUH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHB.

CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTyalMsM, BHOCHUTb KOPPEKTHBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BIIAJICTh HABBIKAMH II0O3HABATENBHONW PEQIIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAaHHUM, HCIIOJIB30BATH
npuémbl peIeKCUU ISl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apIyMEHTBI APYTHUX P aHAIU3€E PE3YJIbTATOB €S TEIbHOCTH;

NpUHATHE ce0st U APYrux:

MPUHUMATH ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JOCTOUHCTBA,



IIPUHUMATh MOTUBBI U APTYMEHTHI APYTUX IIPU AHAIIN3E PE3YIBTATOB AEATEIBHOCTH;
MPU3HABATh CBOE MPaBO M MPaBO APYIHMX HA OMIMOKHU;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIUH JIPYroro 4eJoBeKa.

NHNPEIMETHBIE PE3YJIbTATHI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS COAEp:KaHUs ydyeOHoro mpeamera «buomorus»
Ha YriIyOn€HHOM YpPOBHE OpPUEHTHPOBAHBI Ha oOecreueHue MpoPUILHOTO OOy4eHUSs
yyaniuxcst 6nonoruud. OHU BKJIIOYAIOT: clienu@uUeckue Ay OMOJOruU HayudHbIe 3HaHMS,
YMEHHS U CIIOCOOBI IEUCTBUM MO OCBOCHUIO, MHTEPIPETALMH U MPeoOpa30BaHUIO 3HAHUM,
BUJIbI JICSITEILHOCTH TIO TMOJYYCHUIO HOBBIX 3HAHUM M UX MPUMEHEHHUIO B Pa3IUYHBIX
y4eOHBIX, a TaKXK€ B peallbHbIX J>XU3HEHHBIX cuUTyauusx. [IpeaMeTHble pe3yabTaThl
Npe/ICTABIEHBI 110 TOJaM U3YUYECHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydeOHoro npenmera «buonorus» B 10 kracce
JOJIKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE W POJU OMOJIOTMH B CHUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B TMO3HAHWU 3aKOHOB
OpUpOABl M pEeHIeHUuH MpoOJieM palMOHAIBHOIO MPUPOAONOIL30BaHUS, O BKJIAC
POCCUNCKHUX U 3apyOCIKHBIX YUEHBIX B Pa3BUTHE OUOJIOTHH;

BJIa/ICHUE CUCTEMOM OMOJIOTUYECKUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIArarolue OUOJIOTUYECKHE TEPMUHBI M TIOHATHUS (PKU3HB, KJIETKA, OpraHU3M,
MeTaboJIU3M, TOMEOCTa3, CaMOPETYISIHSA, CaMOBOCIPOU3BEICHUE, HACIIEICTBEHHOCTD,
U3MEHUYMBOCTh, POCT U pa3BUTHE), Ouojormyeckue Tteopuu (kiaetouHas Tteopusi T.
[[Iganna, M. Illnengena, P. BupxoBa, XpoMOoCOMHas TEOpUs HACIEACTBEHHOCTH T.
Moprana), yuenuss (H. W. BaBwioBa — o 1eHTpax MHOTrooOpasusi U TMPOUCXOXKICHUS
KyJIbTYPHBIX pAacTE€HUM), 3aKOHBI (eIMHOOOpa3usi TOTOMKOB II€PBOTO TOKOJICHHMS,
pacleIyIeHns, 4YHCTOTBI raMeT, He3aBUCUMOro HacieaoBaHuss [. Mengens,
TOMOJIOTUYECKUX PSIAOB B HacieACTBEHHOW m3mMeHunBocTd H. V. BaBwiioBa), mpuHIUIIBI
(KOMIIEMEHTApHOCTH );

BJIAJCHUE OCHOBHBIMH METOJAMH HAyYHOrO TIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIIEIOBAHUSAX KUBBIX OOBEKTOB (OMHUCAaHHE, U3MEPEHHUE, HAOI0ICHHE,
AKCHEPUMEHT);

YMEHUE BBIICNATh CYIIECTBEHHbIE NPHU3HAKU: BUPYCOB, KIETOK IIPOKAPUOT H
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM 4YHCJEe OaKTepui,
rpu0OB, pPACTCHUMN, XUBOTHBIX M UEJOBEKa, CTPOCHUS OPraHOB W CHCTEM OPraHOB
pacTeHUil, >KUBOTHBIX, YEJIOBEKAa, MPOILIECCOB KU3HEACATEIbHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pacTeHHM, >KMBOTHBIX M YEJIOBEKa, OMOJIOTHYECKUX TIPOIECCOB: OOMEHa
BemecTB (MeTaboNMM3M), TPEBpalICHUS dSHEPTUH, OpOXKEHHUs, aBTOTPOYHOTO W
reTepoTpoHOTO TUIOB TNHTAaHWS, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, MeWo03a,
ramMeToreHesa, JMOpUOTEHE3a, MOCTIMOPUOHAIBHOTO  pa3BUTHUS,  PA3MHOMKEHUS,
WHJVMBHUAYaJIbHOTO  Pa3BUTUSl OpraHu3Ma (OHTOT€He3a), B3aUMOJCICTBUS T'€HOB,
reTepo3nca, HCKYCCTBEHHOI0 0TO0pa;

YMEHUE YCTaHABIMBATh B3aUMOCBA3M MEXIYy OpPraHoMJaMH KIETKH M HX
(GYyHKIMSAMU, CTPOCHHEM KJIETOK pa3HbIX TKAaHEH M UX (QPYHKUUSIMHU, MEXKAY OpraHaMu U



CUCTEMaMHU OpraHOB Yy pPAaCTEHUN, *KUBOTHBIX WU YEJIOBEKA U UX (PYHKUUSIMHU, MEKIY
CUCTEMaMHU OpraHoOB MW WX (QYHKIUSIMH, MEXAY HdTanaMi OOMEHAa BEIIECTB, ATallaMu
KJIIETOYHOTO IHMKJIAa M KU3HEHHBIX IIMKJIOB OPraHu3MOB, JTanmaMu 3SMOPHUOHAIBHOTO
pa3BUTHSI, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (haKTOpaMu Cpelibl OOUTAHUS;

YMEHUE BBISIBISATH OTJIUYUTEIbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIEC
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCIOJb30BaTh  COOTBETCTBYIOIIME  apryMEHTHI,  OHOJOTHYECKYIO
TEPMUHOJIOTUI0 M CHUMBOJIMKY JUIS JIOKa3aTeIhCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMAaTHYECKHUX TPYIIIL;

yMEHHUE peniaTh OMOJOTUYECKUE 3a7a4M, BBISIBIATh MPUYUHHO-CIICJACTBEHHBIC CBSI3U
MEXy HMCCIICIYEMbIMUA OHMOJIOTUYECKUMU TMPOIECCAMU U SIBJICHUSIMH, JIeJIaTh BBIBOJBLI U
IIPOTHO3bI HA OCHOBAHUHU TMOJYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBIMOJHATH JIAOOpPATOPHBIE U MPAKTUYECKUE PaboThI, COONIOAATh MpaBUiia
npu paboTe ¢ yueOHBIM U Ta0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, MPOBEPATh WX IKCICPUMEHTAIBHBIMU CPEICTBAMU,
dbopmynupys 11e7b HCCICIOBAaHMS, aHATU3UPOBAThH MOJIYYEHHBIE PE3YyJbTaThl U JeJaTh
BBIBOJIBI,

YMEHHE Yy4acTBOBaTh B y4eOHO-UCCIEI0BATENbCKONU paboTe 1Mo OMOJIOTHH, SKOJIOTUU
U MEIWIIMHE, TPOBOAUMON Ha 0a3e IIKOJBbHBIX HAYYHBIX OOIIECTB, W MYyOJUYHO
PEACTABIATD MOJTYyUYCHHBIC PE3yJbTAaThl HA YICHUYECKUX KOHPEPEHITUAX;

YMEHHE OILIEHMBATh ATHYECKHE AaCHEKThl COBPEMEHHBIX HCCIIEIOBAaHMUI B OOJACTH
OMOJIOTUY U MEAUIMHBI (KIIOHUPOBAHHE, UICKYCCTBEHHOE OTUIOAOTBOPEHHE, HAITPABICHHOE
U3MEHEHNE T'€HOMA U CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBJISATH OCO3HaHHBIM BBIOOp Oyaymied npodecCuoHaTbHON
NEeSTENBbHOCTA B 00NAacTH OWMOJIOTHH, MEAMUIMHBI, OHOTEXHOJOTHH, BETEPUHAPUH,
CEIbCKOTO XO3SMCTBA, THUIIEBOM IPOMBINIICHHOCTH, YIayOJdaTh IO3HaBaTEIbHBIN
WHTEpPEC, HaIpaBJICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOMICH TMpodeccuu Hu
OpOJOJKEHUE  OWOJIOTMYECKOTO  O00pa3oBaHUsI B OpraHM3alusiX  CPEIHETo
podeCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHUAI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs ydeOHoro mpenmera «buonorus» B 11 knacce
JOJIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWK O MECTe W POJU OMOJIIOTMH B CHUCTEME €CTECTBEHHBIX
HayK, B (GOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHUPA, B IO3HAHUH
3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKHUX MPOOJIEeM YEeJIOBEUeCTBa, a TaKXKe B
pPEIICHUH BOMPOCOB PAIMOHAIBHOTO TMPUPOJOTNONIb30BaHUs, W B (POPMUPOBAHUU
[IEHHOCTHOT'O OTHONICHHsSI K TPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCUHUCKHUX U
3apyOeKHBIX YIEHBIX-OMOIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CHCTEMON OHOJIOTMUECKMX 3HAHWH, KOTOpas BKIIOYAET
OTIPEJICIICHHS] ¥ TIOHUMAaHHUE CYIITHOCTH OCHOBOIIOJIATAIONINX OMOJIOTHYECKUX TEPMUHOB U
MOHATHH (BUA, dKOocHcTeMa, Ouocdepa), Ononorndeckiue Teopun (IBOIIOIMOHHAS TECOPUS
Y. JlapBuHa, cuHTeTHYECKass Teopus sBodtouun), yueHus: (A. H. CeBepuoBa — 0 nyTsx u
HampaBieHusx spoionun, B.M. BepHaackoro — o 6mocdepe), 3aKkoHbI (T€HETHYECKOTO
paBHoBecus [[x. Xapau u B. BaitnOepra, 3apojsiieBoro cxojctsa K. M. bapa), npasuiia



(Muaumyma 1O. JIubuxa, 3KONOrMYECKON NHpaMUIbl SHEPIHH), TMHOTE3bl (TUIOTE3a
«vupa PHK» V. I'un6epra);

YMEHHE BJIa/J€Th OCHOBHBIMH METOJAMHM HAyYHOTO TO3HAHWS, UCTOJIb3YEeMBIMHU B
OMOJIOTMUYECKUX HCCIIEIOBAaHUSAX KUBBIX OOBEKTOB M DKOCHCTEM (OMUCaHHE, U3MEPECHHE,
HAOO/IeHNE, OKCIIEPUMEHT), CMOoco0aMy BBISABICHUS UM OLEHKA aHTPOTIOTCHHBIX
W3MEHECHUH B IIPUPOJIE;

YMEHHE BBIACIATH CYIICCTBCHHBIE MPU3HAKU: BUIOB, OMOTEOIEHO30B, YKOCUCTEM U
ounocdeppl, CTAOUIU3UPYIOLIETO, ABMKYLIETO U Pa3phIBAIOLIEIO €CTECTBEHHOIO0 OTOOpa,
AIJIONIATPUYECKOTO W CHUMIIATPUYECKOTO BUA000pA30BaHUS, BIUSHHS ABIKYIIUX CHI
HBOJIIOIMM Ha TeHOGOHA TMOMYJALNH, TNPUCIOCOOIEHHOCTH OpPraHu3MOB K Cpelie
oOuTaHMsI, YepeJOBaHUs HANpPAaBICHUI SBONIOIMH, KPYroBOPOTa BEIIECTB W TOTOKA
SHEPTUH B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aMMOCBSI3H MEXKIY MPOLIECCAMU IBOJIIOIHHU, JBIKYIIUMHU
CHJIaMU aHTPOIOTeHe3a, KOMIIOHEHTAMH PAa3IMYHBIX IKOCHCTEM M TPUCIOCOOJICHUSMHU K
HUM OpTaHU3MOB;

YMCHHE BBISBIIATh OTIMUNTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, MPHCIIOCOOJICHHOCTh
BUJOB K cpene oOWTaHUs, aOMOTHYECKUX M OHMOTHYECKUX KOMIIOHEHTOB ASKOCHCTEM,
B3aMMOCBSI3€H OPraHW3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHUH B DKOCHCTEMax
CBOEH MECTHOCTH;

YMEHHE  HCIIOJIb30BaTh  COOTBETCTBYIOIIME  ApPTyMEHTHI,  OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUIsl JIOKA3aTelbCTBA POJICTBA OPraHU3MOB PAa3HBIX
CUCTEMAaTHYECKUX TPYIMI, B3aUMOCBSI3M OpPraHU3MOB M Cpellbl OOWTaHUS, €JIUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOTO00pa3usi BUJOB U HKOCUCTEM KakK
YCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YETIOBEUECTBA;

yYMEHHE pelaTh OMOJIOTMYECKHe 3a]ja4M, BBISBISATh TPUUUHHO-CIEACTBEHHBIE CBSI3U
MEXIYy HCCIEeIYeMbIMH OHOJIOTHUYECKUMHU TPOIECCAMU U SIBICHUSMH, J€IaTh BBHIBOABI U
IPOTHO3bI HA OCHOBAHUH TOJYUYEHHBIX PE3YIbTaTOB;

yYMEHHE BBIMOJHATE JJaOOpATOPHBIC W MPAKTHYECKHE PaOOTHI, COONIIOAATh MpaBUiia
pu paboTe ¢ ydeOHBIM U JJTa00paTOPHBIM 000Dy I0BAHUEM;

YMEHHE BBIJBUTaTh THIOTE3bI, MPOBEPSATHh WX SKCIEPUMEHTAIBbHBIMHU CPECTBAMU,
dbopMynupysi 11edb UCCIENOBAHUSA, AHATU3UPOBATH IMOJTYYEHHBIE pPE3yJabTaThl M JI€TaTh
BBIBO/JIBI;

YMEHHE y9acTBOBATh B YUCOHO-MCCIICIOBATEILCKOW paboTe M0 OMOJIOTHH, SKOJIOTHU
U MEAWIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, W ITYOJIMYHO
MIPEICTABIATH MOTYyYEHHBIE PE3yIbTaThl HA YICHUUYECKUX KOH(EepeHIHSIX;

YMEHHUE OIICHUBATh TUIMOTE3bl M TEOPUU O TMPOUCXONKIACHUHM >KU3HU, YEIOBEKA U
YeJIOBEYECKUX pac, O TNPHUYMHAX, TIOCIHEACTBUSAX U CIOCO0ax TPEIOTBpAIICHUS
rI00aabHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISTH OCO3HAHHBIM BbIOOp Oyaymed mnpodecCuoHAIbHON
JESTENHPHOCTH B 00JIaCTW OMOJIOTUM, DKOJOTHH, MPUPOJONOIB30BAHUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUH, CEIbCKOTO  XO3SICTBA, MHIIEBOU
MIPOMBITINICHHOCTH, YIIIYOJISITh MIO3HABATEIHHBIA HHTEPEC, HATIPABICHHBIN HA OCO3HAHHBIN



BBIOOpP COOTBETCTBYIOINICH Mpodeccuu u npoaoKeHne OMOJIOrHYecKoro oopa3oBaHus B
OpTaHU3ALMAX CPETHETO MPOPECCHOHATBHOTO U BBICIIIETO 00PAa30BAHHUA.



3. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue Tem | KojamuecTBo OCHOBHBIC BUJIBI ICATSIIHHOCTH
/o y4eOHOro npeameTa 4acoB Hporpammuoe conepxanne yyaumxcs
1 | Tema «buoJIOrusl KaK HAYKA»
1.1 | buonorus xak 1 CoBpemeHHast OM0JIOTHs — KOMIUIEKCHast | PackpbIBaTh cojiepKaHue TEPMUHOB U

KOMIUICKCHAsI HAyKa |
KaK 4acThb
COBPEMEHHOTO
ob11ecTBa

Hayka. KpaTkas uctopus pa3BUTHS
Owosoruu. buosornueckre HayKu U
U3y4aeMbie UMHU TTPOOIICMBI.
dyHaamMeHTaIbHBIC, TIPUKIIATHBIC U
TIOMCKOBBIC HAYYHBIC UCCIICIOBAHUS B
OMOJIOTHH.

3HaveHue OMoa0oTUK B OPMHUPOBAHUH
COBPEMEHHOMN €CTECTBEHHO-HAYYHOM
kaptunbl Mupa. [Ipodeccun, cBszanHbIe
¢ buojiorueii. 3HaueHNe OUOJIOTUH B
MPAKTUYECKOM JIeSITCIIPHOCTH YEJIOBEKA:
MeIUIIMHE, CEITLCKOM XO3SIHCTRBE,
IIPOMBIIIJIEHHOCTH, OXpaHe MPHUPOJIBL.
JdeMoHcTpauuu

[optpeTsi: Apuctorens, Teodpacrt,

K. JIunnen, XK.b. Jlamapk, Y. JlapBus,
V. I'apgeii, I'. MeHnensb,

B.U. Bepuanckuii, 1.I1. [TaBnos,

MOHATHUI: HAYYHOE MUPOBO33PEHHUE,
HayyHasl KapTUHA MUPA, HAYyYHbIN
METO/I, TUIIOTE3a, TEOPUSI, METOIbI
HCCIICIOBAHMSI.

XapakTepu30BaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJIb
CpeIH IPYTUX €CTECTBEHHBIX HaYK.
OueHnBaTh BKIJIAJl OTEYECTBEHHBIX
YUEHBIX B pa3BUTHE OHUOJIOTHH.
OrneHuBaTh poJIb OUOIOTHUECKUX
OTKPBITUH U UCCJIECIOBAHUMN B Pa3BUTHUH
HAyKH U IPAKTHYECKOM eI TENbHOCTU
JIIOJICH.

[lepeuncnsate mpodeccun, CBSI3aHHBIE C
COBPEMEHHOM OMOJIOTHEH.

[IpuBOAUTE IPUMEPHI TPAKTUUECKOTO
MCII0JIb30BAHUS JOCTUKEHUI OMOJI0TUN
B MEJUIIUHE, CETbCKOM XO35IUCTBE,
MIPOMBINUIEHHOCTH U OXPaHE MTPUPOIbI




.. Meunukos, H.I1. BaBuios,

H.B. Tumodees-PecoBckui,

Hx. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabnuue! ¥ cxeMbl: «CBA3b OMOJIOTHH C
IPYTUMH Haykammny, «Crucrema
OMOJIOTHYECKUX HAYK

Ntoro yacos 1o teme 1
2 | Tema «7KuBble cucTeMbl M UX U3yYEHUE»
2.1 | XKXuBble CUCTEMBI K UX 1 JKuBble cUCTEMBI Kak MpeaMeET PackpeiBaTh coep:kaHue TEPMUHOB U

CBOWCTBA

u3zyuyenus ouonorun. CBONWCTBA )KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJI0KHOCTb U YIIOPSIAOUYEHHOCTD
CTPYKTYpPBbI, OTKPBITOCTb,
caMOOpraHu3alus,
CaMOBOCIIPOU3BECHUE,
pa3apa)kuMOCTb, UBMEHYMBOCTb, POCT U
pa3BUTHE.

JdeMoHcTpauuu

Tabauiel u cxembl: «OCHOBHBIE
IIPU3HAKH KU3HW», «bromornueckue
cucreMbl», «CBOICTBA )KMBON MaTEPUN»

MOHSTUM: )KUBAsi CUCTEMa, DJICMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCT,
BBICOKAsI YIIOPSIOYCHHOCTD,
YIPaBISEMOCTb, HEPAPXUUHOCTD.
XapakTepu30BaTh CTPYKTYPY U
CBOMCTBA JKUBBIX CUCTEM, OTIINYUS
XUMHYECKOTO COCTaBa O0BEKTOB KUBOM
Y HEXKUBOUW MPUPOJIBI, OOIIHMI TPUHITUIT
KJIETOYHOM OpraHu3aIuu KUBBIX
CUCTEM.

CpaBHUBaTh OOMEHHBIE MPOLIECCH B
HEKUBOM U )KUBOU MPUPOJIE;
PAacKpbIBaTh CMBICIT PEAKLAN
MeTabonmn3ma.

OOBSACHATH MEXaHU3MbI CAMOPETYJIALINU
YKUBBIX CUCTEM PA3JIUUYHOIO
UEepapXUUeCKOro ypOBHS; PaCKpPhIBATh
CyTb NPUHIUIIOB




IIOJIO’KUTEIBHOU U OTPULIATEIIbHON
0o0paTHOM CBSI3U.

AHanmu3upoBaTh CBOKCTBA
CaMOBOCIIPOU3BEEHHUS, POCTA U
pPa3BUTHUS OPTAHU3MOB

2.2

YpoBHeBas
OpraHu3aIus >KMBbIX
CUCTEM

YPpOBHM OpraHu3aiuu >KUBbIX CUCTEM:
MOJICKYJISIPHBIN, KIIETOYHBINA, TKAHEBBIMH,
OpraHU3MEHHbIN, NOMYJISIIIMOHHO-
BHUJIOBOM, DKOCUCTEMHBIM
(OuoreoreHOTHYECKHiT ), OMOChHEpPHBIN.
[Ipoueccel, MPOUCXOASIINE B )KUBBIX
cucremax. OCHOBHBIE NTPU3HAKHU
»)uBoro. JKu3Hb kak ¢popma
cyuiectBoBaHus marepuu. Hayku,
M3yYarolye )KUBbIE CUCTEMBbI HA PA3HBIX
YPOBHSX opranu3anuu. M3yuenue
JKUBBIX cCUCTEM. MeToIbI
ouosornueckoit Hayku. Habmonenue,
U3MEPEHUE, SIKCIIEPUMEHT,
cucTeMaTu3anus, MetaaHanus. [lonstue
0 3aBUCUMOM U HE3aBUCHUMOU
nepemeHHou. [imannpoBanue
skcriepuMenTa. [locTaHOBKa U ITpoBEpKa
runiore3. Hynesas runoresa. [lonstue
BBEIOOPKH U €€ JOCTOBEPHOCTh. Pazbpoc
B OMOJIOrHYECKUX JaHHBIX. OLIeHKa

PackpeiBaTh cogepxaHue TEPMUHOB U
MOHSITUN: OOMEH BEIIECTB U
MPEBPAILICHUE DHEPTUH,
CaMOBOCIIPOU3BEICHHUE, CAMOPETYJISLINS,
pa3BUTHE, )KU3Hb, HAYYHBINA (PaKT,
Hay4HBIA METO/I, TpobJieMa, TUIoTe3a,
TE€OpHs, MPABUIIO, 3AKOH.

[lepeunciisiTe NPU3HAKU KUBOTO.
XapakTepu3oBaTb OCHOBHBIE YPOBHU
OpraHU3aluy KUBBIX CUCTEM U METOIBI
OMOJIOTUYECKUX HCCIIEIOBAaHUH.
OnuceiBaTh 0COOEHHOCTH, XapaKTepPHBIE
JUISL KQXKJI0T0 YPOBHSI OpraHu3aiuu
’KUBOTO.

HaspiBath HayKH, U3y4darolIne )KUBbIE
CHUCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHHU3aLHM.

CpaBHUBATHh MEXKYy COOOI KUBBIE
CHUCTEMBI Pa3HbIX YPOBHEW OpPraHU3aluN
Y IPOUCXOSIINE B HUX MPOLIECCHI.




JIOCTOBEPHOCTH IIOJTy4YE€HHBIX
pe3ysbTaToB. [IpUYnHbI UCKaKEHUS
pe3ysbTaToB dKcnepuMenTa. [lonsatue
CTaTUCTUYECKOI'0 TECTA.
JdemoHcTpanuu

Tabauiiel ¥ cXeMbl: «YpPOBHU

OpraHu3aIuy >KUBOW TPUPOIbI»,
«CTpoeHue )XKUBOTHOM KIIETKN», « TKkaHu
YKUBOTHBIX», «CUCTEMBbI OPTraHOB
YEeJI0BEYECKOTO OPraHu3May,
«buoreoieHosy, «buochepar,
«MeTobl U3y4EeHUsI ) KUBOU TPUPOJIBI».
OO6opyaoBaHue: 1a00paToOpHOE
00opyAOBaHUE JIsl IPOBEICHUS
HaOII0ICHUN, U3MEPEHUH,
skcrepuMeHTOB. IIpakTHyeckasn
padora

«cnionp30BaHre pa3IMYHBIX METOJOB
[IPU U3YYECHUU )KUBBIX CUCTEM.

[Toka3pIBaTh POJIb TUIIOTE3 U TEOPUN B
dbopMUpPOBaHUHU €CTECTBEHHOHAYYHOM
KapTUHBI MUPa

Toro uacoB 1mo Teme

3

Tema «buosorus KieTKkm»




3.1

Vctopust OTKpBITUA U
V3y4EeHUs KICTKU.
Kiterounast Teopust

Kiietka — cTpyKTypHOQ YHKIIMOHATbHAS
€AMHULIA KUBOTO.

HcTopust OTKPBITUS KIIETKU.

PaGotsl P. I'yka, A. JleBeHryxa.
Kinerounas teopus (T. LlBans,

M. Uneitnen, P. Bupxos). OcHoBHBIE

PackpsIBaTh coJiepKaHUE TEPMUHOB U
TMOHATUN: KJIETKA, OPraHesuIbl,
HYKAPUOTHI, MPOKAPUOTHI, BUPYCHI,
IUTOJIOTUS (KJIETOYHAsE OUOJIOTHS ),
KJIETOYHAsI TEOPUSL.

XapakTepu30BaTh OCHOBHBIE ATATIbI

MTOJIOKEHUSI COBPEMEHHOM KJIIETOYHOM
TEOPUHU.

JdemoHcTpanuu

Ioptperst: P. I'yk, A. JleBenryk, T.
[IIBanHn, M. IInerinex, P. Bupxos, K.

M. boap.
OO0opynoBanue: CBETOBOM MHKPOCKOII;
MUKpOIpEnapaTsl pPacCTUTENBHBIX,

JKNBOTHBIX U 6aKT€pI/IaJILHLIX KIJICTOK

pPa3BUTHS LIMTOJIOTUU KAaK HAYKH U €€

o opMIICHHE B KJIIETOYHYIO OHOJIOTHIO.
[Toka3pIBaTh BKJIA]] yUEHBIX-OMOJIOTOB B
M3y4YCHHUE KJI€TOYHOT'O CTpPOCHUS
OpTraHU3MOB.

[TepeunciisiTh OCHOBHBIE TTOJI0KEHUS
KJIETOYHOM TeOpHH, OOBICHATH €€ POJIb B
bopMUPOBAaHUHU €CTECTBEHHOHAYTHOM
KapTuHBI Mupa. [IpuBoauThH
JI0Ka3aTeJIbCTBA POJCTBA OPTAaHU3MOB C
HCIIOJIb30BAHUEM ITOJIOKCHUMN
KJIETOYHOU TEOPUHU




3.2 | Metonsl 1 Mertoasl MOJIEKYJIAPHOM U KJIIETOYHON | PackpeiBaTh copepkaHue TEPMUHOB U
MOJIEKYJIIPHOU U OMOJIOTUHU: MUKPOCKOIUS, HNOHSTHI: MUKPOCKOITUPOBAHHUE,
KJIETOYHOM OMOJIOTHH xpomatorpadus, 31eKTpodope3, METOJI | IPUTOTOBIIEHUE CPE3OB,

MEUEHBIX aTOMOB, nuddepeHnraibHoe | qudPpepeHIuaILHOe OKpalluBaHue,
HEHTpU(PYTrupoBaHue, KyJIbTUBUPOBAHUE | XpOMAaTOrpadus, 3J1eKTpodhope3, METOT
KJIETOK. MEYEeHBIX aTOMOB, LIEHTpU(PYrupoBaHue,
H3zyuenue guxcuposanmvix Kiemox. METOJ1 KYJbTYphI KJIETOK U TKaHEH,
DNEeKTPOHHAS] MUKPOCKOITHSI. meTos1 pekomOuHaHTHBIX JTHK.
Konghoranvnas muxpockonus. XapakTepu30BaTh OCHOBHBIE METObI
Bumanvnoe (npusicusnennoe) uzyyenue | U3y4eHus KUBOU NpUPObL. | OTOBUTH
K1eMmOK. BpPEMEHHbBIE
JeMoHCcTpanumn MUKpOTMpENnapaThl, paccMaTpUBaTh UX
Tabauikt u cxembl: «CBETOBOM B CBETOBOI MUKPOCKOII U JI€JIaTh
MUKPOCKOT», «IJIEKTPOHHBIN OTHCaHUE.
MUKpOCKom», «cTopust pa3BuTus OOBsICHATH U COOTIOAATH MTpaBUia
METOJI0B MUKPOCKOITUN. TEXHUKHA MUKPOCKOTTUPOBAHUS
OO0opyaoBaHue: CBETOBOW MUKPOCKOII;
MUKpOIpenapaThbl PaCTUTENbHBIX,
KUBOTHBIX U OAKTEpUAIbHBIX KIIETOK.
IIpakTuyeckas padora «/3yuenue
METOJIOB KJIETOUHOM Onosoruu
(xpomarorpadus, snexkTpodopes,
nud dhepeHImanbHoe
nentpudyruposanue, [1L[P)»

Uroro yacos 1o teme 2

Tema «XuMHuveckas opramsanus KICTKH»




4.1

XHUMHYECKUHN COCTAB
kJeTku. Boga n
MUHEPAIIbHBIE
BEIIIECTBA

XUMHUYECKUN COCTaB KJIETKU. Makpo-,
MHKpPO- ¥ YJIbTPAMUKPO3JIEMEHTHI. Boia
1 €€ poJIb KaK paCTBOPUTES, pEareHTa,
Y4aCTHUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryJisiuuu. MuHepalibHbIe
BEIIECTBA KJICTKH, NX OMOJOrnuecKas
posb. Ponb KATHOHOB M AaHUOHOB B
KieTke. Jlemoncrpanuu

JluarpaMMmBbl: «Pacnipenenenue
XHUMHWYECKHUX DJJEMEHTOB B HEKHBOMU
npuponae», «Pacnpenenenue

PackpriBaTh conep:kaHne TEPMUHOB H
MOHATHUH: DIEMEHTHI-OMOTeHBI, AUIOJb,
BOJIOPOJIHAS CBSI3b, TUAPOPUIBHOCTD,
ruApohoOHOCTh, TYProp, MUHEPAIbHbIE
BellleCcTBa, Oy epHbIC CUCTEMbI, aHUOHBI,
KaTuoHbl. [lepeuncnaTb 0COOEHHOCTH
XHUMHYECKOTO COCTaBA KJIETKH.
Paznudate Makpo-, MUKPO- U
yIBTPAMHUKPOAJIEMEHTBI, BXOSIINE B
COCTaB KMBOTO U UX POJIb B OpTraHU3ME.
XapakTepu3oBaTh CTPOCHHUE U CBOWMCTBA

XUMHYECKHUX DJICMEHTOB B JKHBOU
MIPUPOJIEN.

Tabmwmiel u cxeMmsbl: «llepronndeckas
Ta0IUIA XUMHYECKHUX DJIEMEHTOBY,
«CTpoeHuEe MOJIEKYJIbI BOIBI»,
«BelecTBa B COCTaBe OpraHU3MOBY

BOJIBI; OOBSCHATH IPHUYHUHBI €€ 0COOBIX
CBOMCTB M ()YHKITUHU B KIICTKE.
[Toka3pIBaTh POJIb KATHOHOB U aHUOHOB
B 00€CIIeYeHUH MPOIIECCOB
YKU3HEICATCILHOCTH (OCMOPETYJISIINS,
CO3/IaHMEe MEMOPAHHOTO ITOTCHITHAIA,
perynsnus paboThl 6€JIKOB), pabOTHI
Oy(hepHBIX CUCTEM.

VYcraHaBIMBaTh B3aUMOCBSI3b CTPOCHHUS
1 (QYHKIIUN HEOPTaHMYECKUX BEIIECCTB
KJICTKH




4.2

Opranunueckue
BEIIECTBA KJIIETKH —
Oenku

Oprannyeckue BeIecTBa KIETKH.
buonorunueckue noaumepsl. benku.
AMUHOKHUCIIOTHBINA COCTaB OEJIKOB.
CTpyKTypbl OETKOBOI MOJIEKYJIBI.
[lepBuunas cTpykrypa Oenka,
nenTUaHas cBsA3b. Bropuunas,
TpETUYHAs1, YeTBEPTUUHAS CTPYKTYPHI.
Henatypanus. CoiicTBa O€IKOB.
Knaccuduxanus 06enkos.
buonorunyeckue QpyHKIuu OEIKOB.
Ipuonwi.

JdemoHcTpanuu

Iloptper: JI. [TomuHr.

Tabauiet u cxembl: «CTpoeHue
MOJIEKYJTBI 6ekay, «CTpyKTypbl
OEJIKOBOM MOJIEKYJIIBI.

PackpbIBaTh comepkaHiue TEPMUHOB U
MOHSITHI: MOHOMEDBI, TOJTMMEPHI, OEIT0K
(MpoTEeUH), MeNTUl, AMUHOKHUCJIIOTA,
MENTUIHAS CBS3b, MOJUTICTITHI,
JeHATYypaIus, peHaTyparus,
rJI00yJIspHbIe U PUOPUIISpHBIE OCIIKH,
TIPUOHBI.

XapakTepu3oBaTh OCJIKHU, UX
CTPYKTYPHYIO OpTraHU3aIHIO U QYHKITUH
(cTpyKTypHasi, SHEpreTudecKkas,
CUTHAJIbHAS, PETYJIATOPHAS,
JBUTATEIIbHAS, 3aIIUTHAS,
dbepMeHTaTUBHAS ).

Ha3zbiBaTh XuMu4eckrue OCHOBBI
dbopMupoBaHU CTPYKTYpP OCITKOBOM
MOJIEKYJIBI.

OO0opyaoBanue: xuMHUIeCcKas rmocyjaa u
obopynoBanue. JlabopaTopHasi paéorta
«ObHapyxeHHe OEIKOB C ITOMOIIBIO
KaYECTBEHHBIX PEAKIINID)

[IpuBoauTE TIpUMEPH (PUOPHILIAPHBIX,
TJIOOYJIIPHBIX OCJIKOB.

BBIMOTHATS KaYeCTBCHHBIE PEAKIIUU Ha
oOHapykeHHe  OeJIKOB B  KJIETKE;
OOBSCHATD MOJYYCHHBIC PE3YIbTATHI




4.3 | Opranuyeckue Yraesoasl. MoHOCaxapuabl, PackppiBaTh coiepyKaHue TEPMUHOB U
BELIECTBA KIIETKH — JUcaxapubl, OJIMTOCaXapuabl U HOHSITHI: YIJIEBOJIbI, MOHOCAXapPU/IbI,
yTIEBO/IbI nosucaxapuibl. OO MIaH CTPOEHUST | AMCAaXapH/Ibl, OJIUTOCaXapH/ibl,

U QU3HKO-XUMUYECKHUE CBOMCTBA noJIucaxapHu/ibl, rI0Ko3a, pudo3a,

yriaeBoaoB. buonornueckue pyHkuu | Ae30kcupud03a, JIaKT03a, MaJlbTo3a,

yriaeBoaoB. leMoHcTpanum caxaposa, Kpaxmall, TJIMKOTeH,

Tabmuupl ~ u  cxembl:  «CTpoeHue| 1euToI03a.

MOJIEKYJI YTJIE€BO/IOB) KnaccudunupoBats  yriieBojsl o
CTPOEHUIO U MEPEUUCIATh X PYHKIUU.
[TpuBOAUTE IPUMEPHI PA3TUIHBIX
yraeBoAoB (MOHOCAXapHUIOB,
JMCaXapuI0B, OJIUTOCAXapUJIOB,
MOJIMCaxXapuaoB)

4.4 | Opranuyeckue Jlunuael. ['unpodunbHO-rUApododHBIE | PackpbhiBaTh cofiep:kaHne TEPMUHOB U
BEILECTBA KJIETKHU — cBoiicTBa. Knaccuduxarus munumos. MOHSATUI: JTUMHU/IBI, TPUTIULEPUIBI,
JIUTIATBI Tpurnunepuabl, Gocdomunuabl, BOCKH, | HochOTUINIBI, BOCKHA, CTEPOUIBI,

crepouibl. bronormueckue QyHKIUU
munaoB. OO0IIMe CBOWCTBA
OMOJIOTUYECKUX MEMOpPaH — TEKy4eCTh,
CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTYTPOHUIIAEMOCTb.

JIUTIONPOTEUHBI, TTTUKOJIUIINIBI.
KnaccudunupoBats TUIUALI 110
CTPOCHHIO; XapaKTEPU30BaATh UX

byHKIAH

JdemoHcTpauuu
Tabauiel u cxembl: «CTpOCHHUE MOJIEKYJT
R07000791(0):3%




4.5

Hykneunossie
kucnotel. CTpoeHne u
dbynkuun JTHK, PHK,
ATO

Hyxnennossie kucnorsl. JIHK u PHK.
CrpoeHne HyKJIIEMHOBBIX KUCJIOT.
Hyxneotuael. puHnun
KOMIUIEeMeHTapHOCTH. [IpaBuio
Yapradda. Crpykrypa JHK — nBoiinas
crnupainb. MeCTOHaX0XKIECHHUE U
ouonorunyeckue pynkunn JJHK. Bunb
PHK. ®ynkuuu PHK B kneTke.
Crpoenune monekynsl ATO.
Makpoaprudeckue cBsi3u B MOJIEKYJIE
ATO®. buonornueckue pynkuuu ATO.
BoccTranoBiieHHBIE NEPEHOCUUKH, UX
byHKIIMU B KIeTKe. /[pyeue
Hykaeozuompugocpamor (HTD).
CexBenupoBanue JIHK. Memoowi
2eHOMUKU, MPAHCKPUNIMOMUKU,
NPOMeoMUKU.

JdeMoHcTpauuu

[Hoptpersl: x. Yorcon, @. Kpuk, M.
Yunkuuc, P. ®panknun, @. Caurep,
C. Ilpy3unep.

Tabauitel u cxembl: «HykinenHoBbIe

KHUCIIOTBI», «CTpOEHUE MOJICKYJIbI
ATDy.

PackpeiBaTh conepxaHne TEPMUHOB U
MOHSITUI: 1IE€30KCUPUOOHYKICHHOBASI
kucnota (JIHK), pubonyknenHoBas
kuciora (PHK), nykneotuna, Hykiaeo3u,
a30THCThIE OCHOBAHMUS, aJICHUH, T'yaHUH,
LUTO3UH, THMHUH, YpallWl,
KOMIUJIEMEHTapHbIE OCHOBAaHUA,
aaeno3untpudocdar (ATD),
MAaKpO3pruuecKast CBs3b,
CEKBEHUPOBAHUE, TCHOMUKA,
TPAHCKPUINITOMHUKA, TPOTEOMHUKA.
XapakTepu3oBaTh, ONUCHIBATh U
CXeMaTHUYECKH U300pakaTh CTPOCHHE
nykineoruaa JIHK u gBoiiHOM cimpanu
JHK, cexkBenupoBanne [JTHK.
OnuceiBath npoiecc perukanuu JJHK
B KJICTKE M Ha3bIBaTh €r0 OMOJOTHYCCKOE
3HAYCHHUE.

Xapaktepu3oBath ¢pyHknnu JTHK.
Paznmuuarts crpyktypy u pyakmnuu PHK.
OnuceIBaTh NPOIIECC TPAHCKPHUIIITUH.
CpaBHUBATh HYKJIEMHOBBIC KUCJIOTHI
(JIHK u PHK).

XapakTepu3oBaTh OCOOCHHOCTH




Oo0opynoBanue: XuMHYECKas MOCyAa U
o0opyznoBanue. JlabopatopHas paGora
«HMccrnenoBaHue HyKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3InYHbIX
OpTaHU3MOBY

ctpoeHus U pynkuuu ATO.
®opmyIupoBaTh U OOBSACHATH HPUHLIMIT
KOMILJIEMEHTApPHOCTU U MIPaBUIIO

Yapradda

4.6 | Meroabl CTpYKTypHOUH 1 CrpyktypHas OUOIOTHS: PackpriBaTh cojiep:kaHne TEPMUHOB U
Oounonoruu OMOXHUMUYECKUE U OMOpU3NIECKHe MNOHSITHI: MOJIETUPOBAHUE,
UCCIIEJOBAHUS COCTaBa U KOMIIBIOTEPHBIN au3arH. [lepeuuncnars
IPOCTPAHCTBEHHOMN CTPYKTYpPbI MEePCIEeKTUBHBIC HANIPABIICHHUS HAYYHBIX
ouomonexyi. Mooenuposarue UCCJIEIOBAHUN B CTPYKTYPHOM
CMPYKMypbvl U QyHKYutl 6UoMoneKyiu | OMOJOTUH, pACKPBIBATh UX 3HAYEHUE JIJIS
ux xomnnexcos. Komnviomepuuoiii MEJIULINHBI U CEITbCKOr0 X0351CTBa
OU3AUH U OPeaHUYeCKUll CUHME3
OUOMONEKYTL U UX HENPUPOOHBIX
ananozoe
Hroro vacos mo teme 10
5 | Tema «CTpoenne u QyHKUNH KJIETKH
5.1 | Tunsl KIETOK. 1 THIIBI KJIETOK: 3yKapuOTHYECKAS U PackpeiBaTh coziep:kaHue TEPMUHOB U

IIpokapuotnueckas
KJIETKa

IPOKAPUOTHYECKASI.
CtpykTypHO(DYHKIIMOHAIBHBIE
00pa3oBaHUs KICTKH.

CtpoeHre MpOKapUOTHIECKON KIICTKH.
Kiierounast crenka Oaktepuii U apxei.
Oco0eHHOCTH CTPOCHHSI TETEPOTPOGHOM
¥ aBTOTPOHOM

MOHATHH: IPOKAPUOTHICCKAS KIICTKA,
KJICTOYHAsI CTEHKA, MypEeHH,
dboTocuHTEeTHYECKHE MEMOPaHBI,
bnarenauH.

XapakTtepuzoBath (GOpMy € pa3Mephl
NPOKAPUOTUYCCKUX KIICTOK; (PYHKIIHH
TCHETUYCCKOTO aIapara MpoKapHuorT.




IIPOKAPUOTUUYECKUX KIJIETOK. MecTto u
POJIb MPOKAPUOT B OUOLIEHO3aX.
JdemoHcTpanuu

Tabauuel u cxembl: «CTpoeHue
AYKapHUOTUYECKOH KIIeTKN», «CTpoeHue
POKAPUOTUUECKOMN KIETKM»

OnuceiBaTh MpOLIECC
CropooOpa3oBaHusi,  OTMEYaTb  €ro
3HAauYeHWE JIIS BEDKUBAHUS OaKTepuil pu
YXYAIICHUH YCIOBHH CYIICCTBOBAHUA.
OnuceiBaTh Pa3MHOKECHHE IPOKAPHOT.
OrneHuBaTh MECTO M POJIb MPOKAPHOT B
OuoIIeHO3aX

5.2

Crtpoenue
AYKapUOTUYECKOU
KJICTKH.
[ToBepXHOCTHBINM
anmnapar KJIEeTKU

Ctpoenue 1 G yHKIIMOHUPOBAHHE
AYKapPHOTUYCCKOHN KIICTKH.
[Tnazmarnueckass MeMOpaHa
(mazmanemma). CTpykTypa
IU1a3MaTUYECKON MEMOpPAHBI.
TpancnopT BeliecTB uepes
IIa3MaTUYECKYI0 MeMOpaHy:
naccuBHBIN (MU dy3us, odneru€unas
nuddy3us), akTUBHBIHN (TIEPBUYHBIA U
BTOPUYHBIM aKTUBHBINA TPAHCTIOPT).
[TonymponuiiaeMmocTb MEMOpaHBI.
PaGoTa Harpuii-kanueBoro Hacoca.
DHJIOIUTO3: THHOIIUTO3, ()aroIuTo3.
Ok3o1uT03. Kierounas creHka.
CtpykTypa v QyHKIHH KJIETOUHON
CTEHKH pacTeHUH, IpuOOB.
JdemoHcTpanuu

Tabmwuiel 1 cxeMbl: «CTpoeHHE
IYKapUOTHIECKOH KIeTKN», «CTpoeHHE

PackpsiBaTh cojiepkaHne TEPMUHOB U
MOHSATUHN: TJTa3MaTUYeCcKass MeMOpaHa
(mnazmMasieMmma), )KMIKOCTHO-MO3andHast
MOJIeNTb, MEMOpaHHBIE OCIIKU
(mepudepudeckue, HHTETPaIbHbIE),
TIIMKOKauKC, 1uddy3us, ocmoc,
aKTUBHBIN TPAHCIIOPT, SHIOIUTO3,
¢darounTos3, MUHOIIMTO3, IK30IIUTO3,
KJIETOYHAs CTE€HKA, IJIa3MOJIECMBI,
CUMILIACT.

XapakTepru3oBaTb 0COOCHHOCTH
CTpOCHUS ¥ PYHKITUU DYKAPUOTUIECKOM
KJIETKH; TPAHCIIOPT BEIIECTB YEpe3
I1a3MaTHYECKYI0 MeMOpaHy:
ITACCUBHBIA U aKTUBHBIN TPAHCIIOPT;
paboTy OenKOB-KaHaJIOB; paboTy
HATPUI-KAJIUEBOTO HACOCa; CTPYKTYPY U
(YHKIMY KIETOUYHOU CTEHKH PACTEHUI U
rpu0OoB




KUBOTHOM KJIETKN», «CTpOeHHE
PACTUTEIILHOM KIETKN.
Oo0opynoBanue: CBETOBOM MUKPOCKOIT;
MUKpPOTIPENapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIeTOK. IIlpakTHueckasn
pabora «/3ydyeHue CBOMCTB KIETOUHOU
MeMOpaHbD)

5.3

[lutonnazma u e€
OPTaHOUIbI

[uronnasma. [{uto3oms. LluTockener.
JIBm>xeHue muToruiazMbl. OpraHou bl
kieTku. OgHOMEeMOpaHHbIE OPTaHOUIbI
KJIETKH: DHAOIIa3MaTUUECKasi CeTh
(BIIC), anmapat I'osb1KH, JTU30COMBI,
ux cTpoenue u Gpynkiuu. Bzaumocs3b
OJIHOMEMOPaHHBIX OPTaHOMUIOB KIETKH.
CrpoeHue rpaHyJIIpHOrO PETUKYIIyMa.
Mexanusm nanpasnenus oenxos ¢ IIIC.
Cunre3 pacTBOpuUMBbIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakmii
(arpaHyJsIpHBI ) SHIOIIIa3MaTHYECKHI
petukynyMm. CexpetopHasi GQyHKIHS
anmapara ["onbmxu. Moouguxayus
benxos 6 annapame I 01b0xcu.
Copmupoexa benkos 6 annapame
T'onvoorcu. TpancopT BEHIECTB B

KJIETKE. Bakyou pacTUTENBHBIX KIETOK.

Knerounslii cok. Typrop.

PackpsiBaTh cojiepkaHne TEPMUHOB U
MOHSTUIN: IIUTOILJIa3Ma, IIUTO30JIb,
IIUTOCKEJIET, KOMIIAPTMEHTHI,
OpraHOUIbI, SHOIIA3MATHIECKas CETh
(BIIC), anmapat I'osb1KH, JTU30COMBI,
BaKyOJib, pUOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBINA TPAHCTIOPT,
MIEPOKCUCOMBI, KJIETOYHBIN COK, Typrop,
MUTOXOHJIPUH, KPUCTHI, IJIACTUIBI,
XPOMOTIIACTHI, JIEHKOTIIACTHI,
XJIOPOILIACThI, CTPOMa, I'PaHblI,
TUJIAKOU]I, JJaMeJIa.

XapakTepu3oBaTh HUTOILIA3MY
DYKapUOTUYECKOUN KIIETKU;
KJ1acCU(UIIMPOBATH OPTaHOWIBI B
3aBHCHUMOCTU OT OCOOCHHOCTEH UX
cTpoeHus (0JJHOMEMOpaHHbIE,
JIByMeMOpaHHbIE, HEeMEMOpaHHBIE);
OMUCHIBATh (DYHKIIUU KaXkKIA0TO




[TonyaBTOHOMHBIE OPraHOUABI KIETKHU:
MUTOXOH/IPHH, MJ1aCTHIBL.
Ilpoucxooicoenue ~ MumoxoHopuii  u
naacmuo. Cumbuozenes

(K.C. Mepeoickoscxkuii, JI. Mapeynuc).
Crtpoenuie 1 QyHKIIMU MUTOXOHAPUH U
ractul. [lepBuyHbie, BTOPUYHBIC U
CJIOKHBIE TIJIACTUTBI
(OTOCUHTE3UPYIOMINX FYKAPHOT.
XJI0pOIIacThl, XpOMOILUIACTHI,
JIEUKOIUIACTHI BBICIIMX PACTEHUM.
JdemoHcTpanuu

[HopTpeTsl: K. C. MepexkoBckuit, JI.
Maprymnmuc.

Tabauiet u cxembl: «CTpoeHue
AYKapUOTUYECKOH KIIETKNY, «CTpoeHue
KUBOTHOM KIIETKN», «CTpoeHHE
pacTUTENbHON KIeTKn», «CTpoeHue

MUTOXOHIPHUI.
OO0opynoBaHue: CBETOBOM MUKPOCKOIT;
MHUKpOMpenapaTsl PaCTUTEIIbHBIX,
KUBOTHBIX KieToK. IIpakTuyeckas
pabora

«3yueHune ABMKEHUS HIUTOILIA3Mbl B
PACTUTENBHBIX KIIETKAX).
JlaGoparopHasi padora
«HccnenoBanue mia3Monmns3a

OpraHoujia B KJIETKE.

OOBICHATH COOBITHS, CBI3aHHEBIC C
BHYTPUKJIETOYHBIM MUIIEBAPEHUEM, €TO
3HauyeHue i opranuzma. OTmedarb
3HaYEHUE UTOCKENETa;
XapaKTepU30BaTh €0 3JIEMEHTHI
(MUKpOTPYOOUKH, MUKPODUITAMEHTHI,
POMEKYTOUYHBIE (PUIIAMEHTHI), UX POJIb
B )KM3HEJEATEIBHOCTH KJIETOK U TKaHEH




1 ACTIIIA3MOJIN3a B PACTUTCIIbHBIX
KIICTKax>»

5.4

HememOpanHsbie
OpraHOU/IbI KJIETKU

HememOpaHnHble OpraHouabl KJIETKH
Crpoenue u PyHKIIMM HEMEMOPaHHBIX
OpraHouJI0B KJIeTKU. PuOocoMmsl.
IIpomesxcymounvle gpunamenmel.
MukpodunameHTbl. AKmuHogvle
Muxkpogunamenmuol. MbllIeUHbIC
KIJIETKU. AKMUHO8ble KOMNOHEHMbl
HeMbIULEYHBIX KIIeMOK.
MukpoTpy6ouku. KineTounslii ieHTp.
CrpoeHue U IBHKEHHUE )KTYTUKOB U
pecHudex. MukpoTpyOoUKn
uutoruia3mel. Llentpuons. benku,
accoyuuposantvle ¢
MUKpoguamenmamu u
muxkpompybouxamu. Momophsie benxu.
JdeMoHcTpauuu

Tabauiel u cxembl: «CTpoeHHE
KUBOTHOM KJIETKN», «CTpoeHue
PACTUTENBHON KIETKU

PackpsiBaTh cojiepkaHie TEPMUHOB U
MOHSTUI: puboCcoMa, OJIUCOMA,
MUKPOTPYOOUKH, TyOYITUH, KIETOUHBIN
HEeHTp (LIEHTPOCOMa), LIEHTPUOJIH,
neHtpocdepa, KryTuku, pEeCHUYKH,
0a3zaabHOE TCIBIIC.

XapakTepu3oBaTh HeMEeMOpaHHbIE
OpraHOUbI KJIIETKH, UX CTPOCHUE U

byHKIMH




5.5

Crpoenue u GpyHKUIUU
Aaapa

Anpo. OGonouka siapa, XpOMaTHH,
KapHuoIuia3ma, pbIIIKH, UX CTPOCHHE U
byHKuuu. SnepHblid OEIKOBBIM
Marpukc. [IpoctpancTBeHHOe
pacToiI0kKEeHHEe XPOMOCOM B
uHTepPazHOM sape.

PackpsiBaTh copepxaHue TEPMUHOB U
MOHSITUI: SIAPO, si/IepHAst 000JI0UKa,
SZIEPHBIE TIOPHI, HyKJIeoIIa3ma
(kapuorIa3Ma), FeHOM, XpOMaTHH,
IYXpOMaTHH, T€TePOXPOMATHH,
SIPBITIKO, XPOMOCOMBI, IICHTPOMEPA,

DyXpomMamun u 2emepoxpoMamun.
benku XxpomaTtrHa — TUCTOHBI.
Junamuxa soeproii 06010uKU 8
mumose. HAoepHulii mpancnopm.
Knerounsie BKIIOUECHUS.
JdeMoHcTpauuu

Tabnuiiel U cxXeMbl: «Sapoy»

KHUHETOXOP, KJICTOUHBIEC BKIIOUCHHUS.
XapakTepu30BaTh KJICTOYHOE SJIPO KaK
HEHTpP yNpaBICHUS
KU3ZHEACATETLHOCTRIO KIIETKH;
TeHETUYECKUM anmapaT KIeTOK
9YKapHoT, CTpOeHUE U QYHKIIUU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI AIpa U UX
B3aMMOCBSI3b C OPraHOUIaMH
IIUTOTLIIA3MBbI




5.6.

CpaBHuTenpHas
XapaKTEePUCTHKA
KJIETOK 3YKapUOT

CpaBHUTEIBHAs XapaKTEPUCTUKA
KJIETOK DYKapHOT (PaCTUTEIbHOM,
KUBOTHOU, TPUOHON).
JdemoHcTpanuu

Tabauukl u cxeMbl: «CTpoeHue
JYKapUOTUYECKOMN KIETKN,
«CTpoeHue )KMBOTHON KIIETKN,
«CTpoeHune pacTUTEIbHON KIETKHU.
OO0opynoBanue: CBETOBOI MUKPOCKOIT,
MUKpOTpENapaThl pACTUTENbHBIX,
KUBOTHBIX KJIeTOK. JIabopaTopHasi
padora «/I3ydeHue cTpoeHHs KIETOK
Pa3ITUYHBIX OPTaHU3MOBY

XapakTepu30BaTh TUIIbI KJIETOK
AYKapHOT: paCTUTENbHASL, )KUBOTHAS,
rpudHasi.

CpaBHUBATbh MEKy COO0H CTpOEHUE U
KU3ZHENEATEIbHOCTb 9YKapUOTUYECKUX
KJIETOK M POJIb MPOKAPHOT B
OuoLeHo3ax

Htoro yacoB no teme

Tema «O0OMeH BelecTB U MPeBpallleHUe JHEPTUH B KJIETKe»




6.1

OOMEH BEIIECTB —
MeTa00JIN3M

AcCUMUITAIMA U AUCCUMUJIISILINS — J1BE
CTOpOHBI MeTabonu3ma. Tumbsl oOMeHa
BELIECTB: aBTOTPO(DHBIN U
reTepoTpoHbIN. YUacTue Kuciopojaa B
0OMEHHBIX MpOIeccax.
DHepreTuueckoe o0ecrneuyeHrue KIeTKH:
npespainieHue AT® B 0OMEHHBIX
npoueccax. DepMeHTATUBHBIN XapaKTep
peakiuii KIETOYHOI0 MEeTadoIn3Ma.
DepMEHTHI, UX CTPOEHUE, CBOMCTBA U
mexanu3m aeiictBus. KodpepmeHTsl.
Otnnuus pepMeHTOB OT
HEOPraHMYECKUX KaTaIu3aTOPOB.
benku-akTrBaTOPHI U OETKU-
UHTHOUTOPBI. 3aBUCUMOCTBH CKOPOCTH
(dbepMEeHTaTUBHBIX PEaKIuid OT
pa3IMYHBIX (GaKTOPOB.

JdeMoHcTpauuu

Tabnuip! U cxeMbl: «POTOCUHTESY,
«HepreTudeckuii ooMen», «buocrunTes
oenka», «Ctpoenue hepmMeHTa,
«XEMOCHUHTE3Y.

OO0opyaoBaHue: CBETOBOIM MUKPOCKOIT,
000pyI0BaHUE JIJIs1 IPUTOTOBJICHHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MHKpPONpPEnapaToB.

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSITUI: OOMEH BEIIECTB
(MeTaboa13M), aCCUMUIISAIIUS
(anaboMM3M), WM TJIACTHYECKUN OOMEH,
TUCCUMMWIISIIUS (KaTaboIu3M), WIN
HHEpreTUYecKuii 0OMeH, aBTOTPO(DHI,
reTepoTpodbl, aHAIPOOKI, AIPOOHI,
(dbepMeHTBI, aKTUBHBIN LICHTD,
cyOcTpaTHas cienu(pUIHOCTb,
KO(hepMEHTBI, OCITKN-aKTHBATOPBI U
oenku-uHruouTOpHL. [lepeunciars
0COOCHHOCTH TTACTUYECKOTO H
HHEPreTUIECKOT0 OOMEHA B KIICTKE;
YCTaHABJIMBATh B3AUMOCBSI3b MEXKY
IUTACTUYECKUM U SHEPTeTUYECKUM
oOMeHoM. Paznuyath Tunbsl oOMeHa
BEIIIECTB: aBTOTPOQHBIN 1
retrepoTpodHbii. [Toka3zpBaTh posTh
KHUCIIOpoa B OOMEHHBIX Mpolieccax.
CxemaTH4eCcKu U300pakaTh CTPOCHUE
dbepmenTa.

OTnuyath GepMEHTHI

OT HEOPraHWYECKUX KaTaJu3aToOpoB U
OTIPEICNSATh UX POIh

B QyHKIIMOHUPOBAHHHY JKUBBIX CHCTEM,




JlabopaTopHas padora «/3yuenue
KaTaJUTUYECKON aKTUBHOCTH
(dbepmMeHTOB (Ha MpuMepe aMuiIa3bl UK
Karanassl)». JlabopaTopHasi pabora
«M3yuenune hepMEeHTaTUBHOTO
paclIeIIeHNs IEPOKCHIa BOJOPOaa B
PACTUTENIbHBIX U KUBOTHBIX KIJIETKAX)

B ITPOMBIIJIEHHOCTH, B MEJULIMHE, B
IMOBCEAHECBHOM >KHU3HU YEJIIOBEKA.
CTaBUTH SKCIIEPUMEHT 1O BBISIBIICHUIO
KaTaJUTUISCKON aKTUBHOCTHU
MEPOKCHU/Ia3bl, aMUIIa3bl, OOBICHATH
MOJTyYEHHBIE PE3YIIbTATHI

6.2

ABTOTpODHBIN THTT
oOMeHa BEIIECTB.
doTtocunTe3

[TepBUYHBII CHHTE3 OPraHUYECKHUX
BEILECTB B KIIeTKe. POTOCHHTES.
AHOKCU2EHHBII U OKCUSEHHDBIUL
gomocunmes y baxmepui.
Ceemocobuparoujue nuemeHmol u
nueMeHmul peakyuoHHo2o yeumpa. Ponn
XJIOPOTUTIACTOR B TIPOIIECCe
dboTocunTe3a. CBETOBAsI U TEMHOBAS
daswr. Pomoovixanue, Cs-, Csa- u CAM-
munwsl homocunmesa.
[IponykTUBHOCTH (POTOCHHTE3A.
Brustaue pa3nuaHbix GakToOpoB Ha
CKOPOCTh (hOTOCHHTE3a. 3HAUCHHE
dboTocuHTE3A.

JdemoHcTpanuu

[optpetsr: JIx. [Ipuctou, K. A.
Tumupsizes.

Tabmwuipel 1 cxembl: «DOTOCHHTE3»

PackpbIBaTh coqiepikaHue TEPMUHOB U
TOHSTHI: POoTOCHHTE3, a3kl
dboTocuHTE3a (CBETOBAS, TEMHOBAs),
dbotonusz, hochopunupoBaHue, UK
KanpBuna, HAJ[®D+ (mepenocunk
BOJIOPO/IA).

XapakTepu3oBaTh IJIACTHYECKUN OOMEH
Kak 7TaI o01iero oOMeHa BEIIECTB;
coObITHS poTOCHHTE3a (PeaKIIuu
CBETOBOM M TEMHOBOM (ha3); poJib
XJIOPOILJIACTOB B TIpoliecce GOTOCHHTE3A.
BEISBIIATE TPUYHMHHO-CIICACTBEHHBIC
CBSI3M MEXX]y TIOTJIOIIEHUEM COJIHEUHOM
DHEPTUU XITOPODUIIIOM U CHHTE30M
Mosekys ATO.

CpaBHUBaTh  UCXOJHBIE  BEIIECTBA,
KOHEYHBIC TTPOTYKTHI M YCIOBUS
MIPOTEKAHUS PEAKIIUN CBETOBOW U




TEMHOBOU (a3 poToCHHTE3A.
YcTaHaBnuBaTh B3aUMOCBS3b MEKIY
(OTOCHHTE30M U ABIXaHHEM; CBETOBOU H
TEMHOBOU peakusiMu (POTOCUHTE3A.
OueHuBaTh 3HaYeHUE POTOCUHTE3A IS
YKU3HU Ha 3emiie

6.3 | ABToTpOdHBIH TUTI XemocunTtes. Paznoobpasue PackpbiBaTh cOliepKaHUE TEPMUHOB U
oOMEHa BeIleCTB. OPraHU3MOB-X€MOCUHTETHUKOB: MOHATUI: XEMOCUHTE3.
XeMOCHUHTE3 HUTpuUIUpYyOIKUe 0aKTepuH, OOBSICHUTH CYITHOCTh XEMOCHHTE3a,
XKeae300aKTepun, CepoOaKTepuu, pPacKpbIBaTh €T0 3HaUeHue B Orocdepe.
BOJIOPO/JIHBIE OaKTepru. 3HaAUCHUE [TpuBOIUTH IPUMEPHI
XEMOCHUHTE3A. XEMOCHUHTE3UPYIOLUX OaKTepuid
JdeMoHcTpanun (muTpuduIMpyIonMe OaKTEePHUH,
[optpetsl: C. H. Bunorpaackuii, I'. A. | kene3obakrepuu, cepodbakTepu,
3aBap3uH. BOJIOPOJIHBIE OAKTEPUN) U
Tabmwmiel U cxembl: «DoTocuHTE3Y, XapaKTEepU30BaTh UX
«XeMOCUHTE3» KU3HEAESITEIIbHOCTb.
JlaGopaTropHasi paGora CocTaBiATh ypaBHEHHS PEAKIIUI
«CpaBHEeHUE MMpo1eccoB (POTOCUHTE3a U | XEMOCHHTE3A.
XEMOCHHTE3a» CpaBHHBaTh XEMOCHHTE3 c
(bhOoTOCHHTE30M
6.4 | DHepreTrueckuit AnHa’poOHBIe OpraHu3Mbl. Bumbl PackpeiBaTh coaepkaHue TEPMUHOB U
oOMeH — opoxkenust. [IpoyKThl OpOXKEHUS M UX | TIOHATUIA: ATAIbl YHEPTETHIECKOTO
JACCUMUIISILIAS VICTIOJIb30BAHUE YETIOBEKOM. oOMeHa — MOJIrOTOBUTENbHBIM,

AHa3p0o0OHBIE MUKPOOPTaHU3MbI KaK
00bEKThl OMOTEXHOJIOTUU U

OECKHUCIIOPOIHbIN (aHAIPOOHBIN ),
KHUCJIOPOJIHBIN (a3pOOHBIN ); TIIUKOJIN3,




BO30ynutenu  Oosie3Hell.  A3poOHBIE
OpPraHM3MBbl. DTalbl YHEPreTHYECKOTO

oOMeHa.

IlogroroBurenpHbI dTam. I nukonus —
OECKUCTIOPOAHOE pacuienjieHue
TJIFOKO3BI.

buonoruueckoe okuciIeHUE, WU
KJIETOYHOE JibIxaHue. Posb
MHUTOXOHAPHUN B MPOLIECCAX
OMOJIOTHYECKOTO OKUCIICHHUS.
[uknuaeckue peaxiuu.
OxucnutenbHOe PocPOopUIUpPOBaAHHE.
DHepeuss memOpanHo2o epadueHma
npomornos. Cunmes ATD: paboma
npomonnou ATD-cunmaseoi.
[IpenmytiecTBa a3poOHOTO MTyTH
oOMeHa BEIIECTB Mepei aHadPOOHBIM.
O} PeKTUBHOCTD SHEPTETUUECKOTO
oOMeHa.

JdemoHcTpanuu

[HopTtpethl: B. A. Durensrapar, I1.
MuTtuenn.

Tabauirel U cXeMbl: « JHEPTeTHUCCKU I
oOMeHn».

JlaGoparopHasi pabora

«CpaBHEHHE MPOIIECCOB OPOKEHUS U
JIBIXQHUS

OpoxeHne, OMOJIOTUUECKOE OKUCIICHHE
(mprxanue), uki Kpebcea,
OKHUCJIUTENTbHOE (OCHOPUITUPOBAHKE,
POTOHHBINA I'PAIUCHT, TPOTOHHAS
AT®-cunTaza.

[lepeuncnsiTb 0COOEHHOCTH
HPHEPreTUYECKOro 0OMEHa B KJIETKE.
OnwuchIBaTH ATAIbl SHEPTETUIECKOTO
oOMeHa (OArOTOBUTEIBHBIH,
OECKUCIIOPOJIHBIN, KUCIIOPOIHBIN) U
CPaBHHUBATh UX MEXK]Y COOOII.
XapakTepu30BaTh peaKINy TIIMKOIN3a,
OpO>KeHHMsI, KJIETOYHOTO JIbIXaHHUSI.
VYcTanaBiauBaTh B3aUMOCBSI3b MEXTY
TJIMKOJIU30M, KIIETOYHBIM JIBIXaHUEM U
CUHTE30M MoJieKyl ATO.

CocTaBiATh ~ ypaBHEHUS  OCHOBHBIX

ATAliOB HYHEPreTUYECKOro oOMeHa
KJIETKE.

PaccunThiBaTh SHEPrEeTHUECKYIO

3¢ (HEKTUBHOCTH TIIMKOIHM3a U
ounonorudyeckoro okuciaeHus. Ha3pBaTh
WCXOJHBIC BEIECTBA, KOHCUHBIC
MPOJYKTHI U YCJIOBHSI POTEKAHUS
peaKImii SHEPTETUIECKOr0 0OMEHa.
CpaBHUBATh YHEPTETUUECKYIO

B




3¢ PEeKTUBHOCTH OECKUCTOPOTHOTO U
KHCJIOPOJIHOTO 3TAMOB KOHEUHbIE
MIPOJYKTHI U YCIIOBHSI TIPOTCKAHUS
peakuuii SJHEPreTuYecKoro ooMeHa
HPHEPTETHUYECKOTO 0OMEeHa

Hroro yacos no teme 9
7 | Tema «HacnencrBenHast nHGopManus U peajn3anus eé B KJIeTKe»
7.1 | Peakuuu MaTpHU4HOTO 2 Peakuuu MaTpu4HOTO CUHTE3A. PackpeiBaTh copepKaHue TEPMUHOB U

CHHTC34a

[TpuHIIUMIT KOMIIJIEMEHTAPHOCTH B
pEAKLUSIX MATPUUYHOI'O CUHTE3A.
Peanuzamus HaciaeCTBEHHOM
uHpopmaryu. ['eHeTnueckuit Ko, ero
CBOMCTBA. TpaHCKpUNIINSA — MATPUYHBIN
cunte3 PHK. [Tpunummnet
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTb,
AHTUNAPALIIETBHOCTb,
acuMMeTpH4HOCTh. Co3pesaHue
mampuunvlx PHK 6 sykapuomuyecxotul
knemxe. Hexooupyrowue PHK.
JdemoHcTpanuu

[optpet: H. K. Konpros. Tabuuiib u
cxembl: «brocunTe3 OeKay,
«['eHeTHUECKUIT KO

MOHATHUI: T€H, TCHETUYECKUI KOJ1, KOJIOH
(TpumieT), CTON-KOIOHbBI, MAaTPUIIA,
MATPUYHBIN CUHTE3, TPAHCKPUIILIUS,
PHK-nmonumepasa, npomotop,
CIUIANICUHT, UHTPOH, SK30H.
XapaKkTepu30BaTh PEAKIIUN MAaTPUIHOTO
CUHTE3a, CBOKMCTBA FTEHETUYECKOT0 KOJIA.
OnuceIBaTh 3TaNbl TPAHCKPUIILUU U
TPaHCISALNU; YCTAHABINBATh
B3aMMOCBSI3b MAaTPUUHBIX PEAKLIUN B
KJIETKE; CXEMATUYECKU N300pakaTh
MATPUYHBIEC PEAKIIUU TPAHCKPUIILIUU U
TPAHCIALIUY.

Pemats Ouonorudyeckue 3aiayu Ha
ONpPEAEIIEHNE MOCIEN0BATEIbHOCTH
HykiieornaoB JIHK u MPHK, mpumensis
3HAHUS O PEAKLIMSAX MATPUUHOIO
CUHTE3a, TCHETUYECKOM KOJI€, TPUHIIUIIE
KOMIUJIEMEHTAPHOCTHU




1.2

Cunre3s Oenka

TpaHciauus U €€ dTansl. Y4yacTue
tpancnopTHeiXx PHK B 6uocunTese
Oenka. YcioBusa OMocuHTeE3a Oeka.
Konnposanne amuHokucnor. Ponp
pubocoM B OuocHuHTE3€E OelKa.
JdemoHcTpanuu

Tabnuime!l U cxembl: «bruocuHTe3 OCIKaY,
«['eHeTnuecKku KOI»

PackpeiBaTh coliepkaHUE TEPMUHOB H
MOHATUI:  TPAHCIALMS,  AHTUKOOH,
TPHK, amunoaumn-tPHK-cunTeTasa
(komaza), moiaupubocoMa (MOJIUCOMA).
XapaKkTepu30BaTh CBOMCTBA
F€HETHUYECKOr0 KOJIa.

OnuceIBaTh 3TaNbl TPAHCIALIMU U
CXeMaTUYECKH N300pakaTh MATPUUHbBIC
pEAKLMU TPAHCIISALIMH.

Pemate Ouonornueckue 3ajaud Ha
onpenesieHne aHTuKo10HoB TPHK,
MOCJIEIOBATEIILHOCTH AMUHOKHCIIOT B
MoJieKkyJie Oenka, MpUMEeHsIsl 3HAaHUS O
peaKUMsIX MaTPUYHOI'O CUHTE3A,
T€HETUYECKOM KOJE, IIPUHIIUIIE
KOMIUIEMEHTAPHOCTHU




7.3

Mexanu3smel
AKCIIPECCHUU IT'€HOB

CospemenHvle npedcmagienus o
cmpoeHuu 2eHog. Opranu3aius reHoma
y IPOKapHoOT U 3yKapuoT. Perymsius
AKTUBHOCTHU T€HOB Yy MPOKAPHUOT.
I'unote3a onepona (. XKakoo, XK.
Mamno).

Monexynaphbie Mexanusmvl SKCHpeccuu
2eHos y aykapuom. Ponv xpomamuna 6
peayaayuu pabomul 2eHos. Perynsius
0OMEHHBIX MPOIECCOB B KIIETKE.
KrneTounslii romeocTas.

PackppiBaTh coiepyKaHue TEPMUHOB U
IIOHATHUI: OIIepaTop, ONEPOH,
CTPYKTYpPHBIE I'€HBI, IIPOMOTOD,
penpeccop.

OnuceiBaTh CTPYKTYpY T€HOMA
IPOKAPUOT; XapaKTepU30BaTh padoTy
UHYLIUOEIBHOIO U PENpecCUOEIbHOTO
OIIEpOHa.

Boiensars CTPYKTYPHYIO u
PEryJIITOPHBIE YAaCTU T€HAa DYKAPHOT.
CpaBHMBATH MPOLIECCHI IKCIIPECCUU

JdemoHcTpanuu
TabGnuie! U cxembl: «bruocuHTes OeIKaY,
«['eHeTnueckul KOI»

T'CHOB Y TIPOKAPUOT M 3YKApPHOT.
XapakTepu3oBaTh THII0Te3y onepona (.
Kaxo06, K. Mano).

OnuceiBaTh MEXaHHM3M  IOJJICPKAHHS
KJICTOYHOT'O TOMEOCTa3a




7.4

OCHOBBI BUPYCOJIOTHH.
HNudopmanrionHas
ouonorus

Bupycer — HekeTouHbIe (POPMBI KUZHA
u obnuratHele napa3utbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB,
peTpoBUpycoB, 6akTepuodaros.
HKuznennwii yuxn JJ[HK-cooeporcawux
supycos, PHK-cooepocawux supycos,
baxmepuogacos. Obpamuas
MPAanCKpunyus, peeepmasd, UHmezpasda.
BupycHblie 3a00s1eBaHus YeI0BEKA,
#uBOTHBIX, pacteruil. CIINJ[, COVID-
19, counanbHble U MEAUIIUHCKUE
npoOneMbl. hbuoungopmamuxa:
uHme2payus u aHaiu3 6oabUUX
maccugos («bigdata») cmpyxmypHbvix
OuonocUYeCKUX OAHHBIX.
Hanomexnonoeuu 6 6uonocuu u
meouyune. Ilpoepammupyemvie
@yHxyuu benxos. Cnocobvl 0ocmasxu
JleKapcma.

JdeMoHcTpauuu

[Hoptper: 1. . IBaHOBCKHUIA.

PackpbiBaTh conepkaHlue TEPMUHOB U
NOHSITHI: BUPYC, BUPUOH, CEP/ILIEBUHA,
Karcuj, o0paTHasi TPAHCKPUIILIHS,
peTpoBUpYCHI, bakTepuodar, BUpyc
uMMmyHoeduiuTa yenoseka (BNY),
IPUPOAHO-0YaroBble MHPEKIIUU.
XapakTepu30BaTh BUPYChI, PETPOBUPYCHI
u 6akTeprodaru Kak BHyTPUKIETOYHBIX
napa3uToB MPOKAPUOT U IYKAPUOT.
W3narath runoTe3sl SBOJIOLUOHHOTO
MIPOUCXOKIEHUSI BUPYCOB.

OnuceiBaTh MEXaHU3M B3aHUMOICHCTBUS
BUpYyCa U KJIETKHU, HHOEKITMOHHBIN
BHUPYCHBIH IIpolLIecC.

XapakTepu30BaTh MEXAHU3MBI
BEPTUKAJIBHON U TOPU30HTATIBHOMN
nepenayu BUPYycoB; 3a00IeBaHUs
’KUBOTHBIX U PACTEHHI1, BHI3bIBAEMbIE
BUpYyCaMH.

Ha3zpiBaTh BUpyCHBIE 3a00JI€BaHNUA,
BCTPEYAIOIIMECS Y YEJIOBEKA: TPUIIII,




Tabnuue! U cxeMbl: «I'eHeTHYeCKuI
Koy, «Bupycs», «bakrepruodaru».
IIpakTHyeckas padora
«Co31anue MoJIesId BUPYyCa»

KJICIeBOM 2HIIe(ANUT, TeMATHT,
COVID-19, CITHA.

Co0ntoaTh paBuiia MOBEICHUS B
OKPYKAIOIIEH MPUPOIHOMN Cpelie, Mep
npOoUITAKTUKN PACIIPOCTPAHECHUS
BUPYCHBIX 3a00J1€BaHUH (B TOM YHUCIIE
BUY-undexun)

Htoro

YaCoOB I10 TCMC

9

Tema « Ku3HeHHBIH IUKJ KJIETKI»

8.1

JKu3HeHHBIN UK
KJIETKHU

1

KnerouHnslii UK, €ro Nepuoabl U
perynsuus. Uatepdasza u MUTO3.
Oco6eHHOCTH TIPOIIECCOB,
MPOTEKAIIINX B HHTEpdase.
IToaroroBka KJIeTKH K ACJICHUIO.
[IpecunreTnyeckuii
(MOCTMUTOTUYECKU I ), CHHTETUUECKUM 1
MMOCTCUHTETUYECKUM
(MpEeMUTOTUYECKHIT) IEPUOIBI
uHTEpQasbl.

JdemoHcTpanuu

Tabanib! 1 cxeMbl: « KU3HEHHBIN IIMKIT
KJIETKUY, «MHUTO3»

PackpsiBaTh cozepxaHue TEPMUHOB U
MOHSTUIN: KJIIETOYHBIN LUK, HHTEep(da3a.
[IepeduciisaTe NEPUOBI KUZHEHHOTO
LMKJIA KJIIETKA U XapaKTepU30BaTh
IIPOTEKAIOIINE B HUX IPOLIECCHI

8.2

MatpuuHbIil CHHTE3
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
permkanus. [ IpuHunnel penivkanuu
JIHK: komImeMeHTapHOCTb,
MTOJTYKOHCEPBATUBHBIA CUHTE3,
AHTUNAPAJUICIIbHOCTh. MexaHu3M

PackpsiBaTh coiepkaHle TEPMUHOB U
MOHSATUI: peruIMKauus (peayranKanus),
KOMILIEMEHTAPHOCTb,
aHTunapauiebHocTh, JIHK-
noyMMepasa, Teomepa,




permukanuu JJTHK. Xpomocomsl.
Ctpoenue xpomocom. TemomMepsl u
TeroMmepaza. XpoMOCOMHBIN HAOOp
KJIETKU — KapuOTHUIL. JIUTITOUIHBIN 1
rarIoOuIHbIA HAOOPBI XPOMOCOM.
I'omonoruunsie xpomocoMmsbl. [TonoBsie
XpOMOCOMEIL. JleMoOHCTpanuu

Tabnuiibl U cxembl: «KU3HEHHBIN UK
KIIETKN», «CTpOEHUE XPOMOCOMY,
«Pennmukanusa JIHK.

OO0opynoBaHue: CBETOBOW MHUKPOCKOII;
MUKpoIipenapatbl: «MHUTO3 B KIETKax
KOpeIlKa JTyKay. JlaGopaTopHas

pEINTMKAMOHHAs BUJIKA, XpPOMOCOMA,
XpPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, LIECHTPOMEDA,
KapUOTHUIL, TAIUIOUIHBIA U JUTUIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB.
[lepeuncisiTh IPUHUIMIIBI PETIUKALIUN
JHK u naBaTh UM conepKaTesIbHYIO
XapaKTePUCTUKY.

OnuceIBaTh MEXaHU3M PEILJIUKALINT
JIHK.

padora CxeMaTu4ecKku n300pakaTh CTPOCHUE
«3ydyeHue XpoMoCOM Ha TOTOBBIX MeTtadazHol XpoMOocoMbl. Paznnuarts
MHUKpOMpenapaTax» XpOMOCOMBI Ha MUKpOTpernaparax u
MUKpodoTorpadusx
8.3 | JlemeHue KiueTKH — Henenne kinetku — wMuUTo3. Craauu PackpsiBaTh copepkaHue TEPMUHOB U

MHTO3

MHUTO3a M NOPOUCXOISIIIME B  HHUX
npoueccsl. Tunbel muto3a. Kapuoknnes
U IUTOKHHE3. brojlornueckoe 3HaueHUE
MHTO3a.

JdemoHcTpanuu

Tabanis! 1 cxeMbl: « KM3HEHHBIN UK
KJIETKN», «CTpOEHUE XPOMOCOMY,
«Pernmukanusa JIHK», «Muto3s».

MOHATHI: MUTO3, TIpoaza, meTadasa,
anadasa, Tenodaza, KApUOKUHE3,
IIUTOKWHE3, BEPETEHO JICTICHUS,
MmeTada3Has TUIacTUHKA, 00po3aa
JICJICHUS.

[lepeuncnsath MOCJICIOBATEIIHHOCTD
CTaui MHUTO3a u OTIHCHIBATH
MIPOUCXOIANINE HA HUX MTPOIIECCHI.




OO6opynoBanue: cBeToBOM MUKpockor; | CpaBHMBaTh OCOOCHHOCTH MPOTEKAHUS
MUKpoTpenapaTsl: «MUTO3 B KJIETKaAX | MUTO3a B PACTUTCIBHBIX M YKHUBOTHBIX
KOpelka Jiykay. JlabopaTopHasi KJIETKaX.
pa6ora «HaGmonenue mutosa B OOBACHATH OMOJIOTMYECKUM CMBICIT
KJIETKaX KOHYHMKA KOPEIIKa Jiyka (Ha MHTO3A.
TOTOBBIX MUKpOIIpETaparax)» Paszmnuate  cTagum  MHTO3a Ha
MUKpOIpenaparax u
MUKpoQoTorpadusx
8.4 | Perymsamus 1 Perynsmust MUTOTHYECKOTO ITUKIIA PackpbIBaTh cojep)kaHUE TEPMHUHOB U
YKA3HEHHOTO IIUKJIa kieTky. [I[porpamMmmupyemas KJIIeTOYHAs | IOHSTHIA:  amomnTo3,  mpojudeparus,
KJIETOK ru0espb — aronTos. nudpepeHIpoBKa.
KiterouHoe s/1po, XpOMOCOMBI, XapakTepu3oBaTh PETYIISIINIO
GbyHKIIMOHAIbHAS TEHOMUKA. MHTOTHYECKOTO IUKJIa KJIETKH.
Mexanuzmol nponughepayuu, OOBSICHATE  OMOJOTHMYCCKUM  CMBICI
ougepenyuposku, cmapenus u cudenu | 3amporpaMMHUPOBAHHOMN KJICTOYHOM
knemox. «l{ughposas knemxay — ru0eII — aIonTo3a.
ouounpopmamuueckue mooenu VYcraHaBIMBaTh B3aUMOCBS3b MEXKTY
DYHKYUOHUPOBAHUSL KTIEKU. TOMEOCTa30M KJICTOK U UX T'HOEIIBIO
JdemMoHcTpanuu
Tabanib! 1 cxeMbl: « KU3HEHHBIN IINKIT
KIIeTKN», «CTpOCHHE XPOMOCOMY,
«Permukanusa JIHK», «Muto3»
HToro yacos 1mo teme 6
9 |Tema «CTPOEHHUE U ®YHKIUU OPI'AHU3MOB»
9.1 | OpraausM Kak eIuHOe 1 buonorunyeckoe pazHooOpa3ue  PackpblBaTh COJCp)KaHWE TEPMUHOB M
1IeJI0e OpraHU3MOB. OIHOKJIETOYHBIC, TOHATUH: OPTaHU3M, OpraH, OpraHEIUIb,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE CHUCTEMa OpPraHoOB, almapar,




OpraHU3MBbl.
Oco0eHHOCTH CTpOEHUs U
YKUA3ZHENIESITEIbHOCTH OTHOKJIETOYHBIX
opranusmoB. bakrepuu, apxeu,
OJIHOKJICTOYHBIE TPUOHI,
OJITHOKJIETOYHBIE BOJOPOCIH, APYTUE
npoTUCThl. KoJIOHHaNbHBIE OPTaHU3MBI.
B3anmMocBs3b yacTeli MHOTOKIIETOYHOTO
opranusma. TkaHU, OpraHbl U CUCTEMBI
opraHoB. OpraHusMm Kak €JUHOE LEI0E.
I'omeocras.

JdeMoHcTpauuu

Tabauiiel u cxembl: «OTHOKIETOYHBIE
BOAOPOCHN», «MHOTOKIETOUYHbBIE
BoZopociany, «bakrepuny,
«IIpocreitmne», «OpraHbl IBETKOBBIX
pacTeHHI», «CucreMbl OpraHoB
MO3BOHOYHBIX KHUBOTHBIX,
«BHyTpeHHEEe CTpOEHUE HACEKOMBIX).
O0opyaoBaHue: CBETOBOM MUKPOCKOIT,
MHUKPOIIPENApPaThl OJHOKJIETOYHBIX
OPraHu3MOB; )KUBBIE IK3EMIUISAPbI
KOMHATHBIX PacTEHUil; repbapuu
pacTeHul pa3HbIX OTIEJIOB; BJIAYKHbBIC
IIpEenapaTsl ) KUBOTHBIX

(byHKUMOHAIbHAS CUCTEMA, TOMEOCTA3.
[Iepeuncnars
CTPYKTYPHO(YHKIIMOHAJIbHBIE YaCTH
OJIHOKJIETOYHBIX, KOJJOHUAJbHBIX,
MHOTOKJIETOYHBIX U MHOT'OTKaHEBbIX
OpPraHU3MOB.

Xapaktepu3oBaTb 0COOEHHOCTH
CTPOEHUS U KU3HEJEATEIbHOCTH
OJTHOKJIETOYHBIX OPTraHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOUHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHHBaTh MEXKIy cO00it
OJTHOKJIETOUHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOUYHbIE 1 MHOTOTKAHEBbIE
OpTraHu3MBI




9.2

Txanu pacTeHun

Txanu pacteHuid. TUIBI paCTUTEIBHBIX
TKaHel: 0Opa3oBaTeabHasl, HTOKPOBHAS,

IMpoOBOAAIIAA, OCHOBHAA, MCXaHUYCCKAs.

OcobenHocTtu cTpoeHusi, GyHKUUN U
pacnoJioKEeHUSI TKAHEW B OpraHax
pacTeHui.

Jdemoncrpamun TaOIauIlbl U CXEMBbI:
«Tkanu pacrenunii», «Opraasl
LIBETKOBBIX pacTeHU», «KOpHEBBIE
cucteMbl», «CTpoeHHUE CTEOIS,
«CTpoeHMEe TUCTOBOU MIACTUHKN.
OOGopynoBaHme: KUBBIC IKIEMIUISIPBI
KOMHATHBIX PACTEHUM; CBETOBOU
MHUKPOCKOIT; MUKPOIIPENapaThl TKAHEH.
JlaGopaTropHasi padora

«M3yueHne TkaHeW paCTCHUIN»

PackpsiBaTh coiep:kaHie TEPMUHOB U
MOHSITUN: TKaHb, SMUJIEPMHUC, TTPOOKa,
KOpKa, JIy0, IpeBecuHa, JPEBECUHHbIC
BOJIOKHA, JTyOSIHbIE BOJIOKHA, COCY/IbI,
KaMEHUCThIE KIIETKH.

XapakTepu30BaTh TUILI PACTUTEIBHBIX
TKaHel: 0Opa3oBaTeIbHasl, TOKPOBHAS,
MPOBOISIIIAS, OCHOBHAS, MEXaHUYECKas;
MEePEYUCIISITE OCOOEHHOCTH UX CTPOCHHUS
U BBITIOJIHSIEMbIE (DYHKITUN




9.3

Tkauu )KUBOTHBIX U
yejgoBeKa

TkaHu )KUBOTHBIX U YedoBeKa. THIIBI
’KMBOTHBIX TKAHCH: dIIUTEIMAIbHAS,
COEJIMHUTENbHASI, MBILIICYHAs], HEPBHAS.
OcobenHocTtu cTpoeHusi, GyHKUUN U
pPAacIoJIOKEHUS TKAaHEU B OpraHax
YKUBOTHBIX U 4esioBeka. JlemoncTpanmun
Tabnunpe! U cxeMbl: « TkaHu
JKUBOTHBIX», «CKeJIET YeI0BeKay,
«ITumeBapurenbHas cucTemay,

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSTUN: YTIUTENUN, CEKPET, MBILLIEYHBIE
BOJIOKHA, HEUPOH, HEUPOTJIIUSL.
XapaKkTepru30oBaTh TKAHU )KUBOTHBIX U
YeJI0BeKa: dIUTEIaIbHasl,
COCJIMHUTEIIbHAS, MBIIIIEYHAs, HEPBHAS;
MEePEYUCIISITE OCOOEHHOCTH UX CTPOCHHUS
Y BBITIOJIHSIEMbIE (DYHKITUU

«KpoBeHocHas cucremay,
«/Ip1xaTenpHas cucrtemay, «HepBHas
cucreMay, «Koxay, «MpleyHas
CHUCTEMAY.

O0opynoBanue: CBETOBON MHUKPOCKOIL,
MHKPOIIPENapaThl TKAHEH.
JlaGopaTropHasi paGora

«3yyeHne TKaHEer KUBOTHBIX)




9.4

Opransbl. Cuctembl
OpraHoB

Opransl. BereratuBHble
TE€HEpPaTUBHBIE OPTraHbl PACTEHUN.
Oprassl ¥ CUCTEMBI OPTaHOB )KMBOTHBIX
1 yenoBeka. QyHKIMHU OPraHoB U
CHUCTEM OPTaHOB.

JdemoHcTpanuu

Tabauukl 1 cxeMbl: «OpraHsl
LIBETKOBBIX pacTeHU», «KopHeBbIE
cuctembl», «CTpoeHue cTeds»,
«CTpoeHUE TMUCTOBOM MIACTUHKN,
«CKener 4enoBeKay,
«lInmeBapurenpHas cucTeMay,
«KpoBeHocHas cucrema,
«/IpIxarenpHas cuctemay,
«BpiienurensHas cucremay, «HepBHas
CUCTEMAY, « JHIOKPUHHAS CUCTEMAY.
O6opynoBaHme: )KUBBIE SK3EMILISAPbI
KOMHATHBIX pacTeHUl; repbapun
pacTeHUi pa3HbIX OTIEIOB; CKEIETHI

PackpbIBaTh comepkaHiue TEPMUHOB U
MOHSTHI: OpTaH, KOPEHb, TOOET, IIBETOK,
TUTO/I, CeMsI, TIOJIOBBIE JKETIE3bI, TOJIOBBIC
MPOTOKHU, KOMYJISTUBHBIC OPTaHEbI,
CHUCTEMBI OPTaHOB. XapaKTEPHU30BaTh
BErCTATHBHBIC U TEHEPATUBHBIC OPTaHbI
pacTeHHI, COMaTHYCCKUE U
PETYJISITOPHBIC OPTaHbI )KUBOTHBIX;
MEPEUUCTIATh OCOOEHHOCTH MX CTPOCHUS
U BBITIOJTHSEMBIC (QYHKITUH.
YcTaHaBIUBaTh B3aUMOCBS3H MEKTY
CTPOCHUEM OPTraHOB M UX (YHKIIHSIMH.
PasznnuaTh BUIBI TKAHEH, OPTaHbl U
CHCTEMBI OPTaHOB, B TOM YHUCJIC
YeJIoBeKa, Ha MUKpOIIpenaparax,
BJIAKHBIX TIperapaTax, repoapusx u
Mukpodororpadusax, Tadbauax, MoaeIsIx
U MYJSDKax

ITO3BOHOYHBIX; KOJUIEKIIUH
0€CTI03BOHOYHBIX JKUBOTHBIX; BIAKHBIE
IIpEnaparsl )KUBOTHBIX, CKEJIET
YEeJI0BEKa.

JlaGoparopHasi padora «/3yuenue
OpPraHoB LIBETKOBOT'O PACTCHUS




9.5

Omnopa Tena
OpraHHU3MOB

Omnopa Tena opranm3moB. Kapkac
pacteHnid. CkeneTsl OJHOKIECTOYHBIX M
MHOTOKJIETOUHBIX KUBOTHBIX.
Hapy>xHblii 1 BHYTpEHHUN CKEJIET.
CrpoeHue u TUIIBI COEAUHEHNS KOCTEM.
JdemoHcTpanuu

Tabauuet u cxembl: «CTpoeHue

cTebis», «CTpoeHue JIMCTOBOM
IJIACTUHKNY, «CKENET YENOBEKAY.
OO0opynoBaHnue: CKEJIETHI
MIO3BOHOYHBIX; BJIaXKHbIE MpenapaThl
YKUBOTHBIX; CKEJIET YEJIOBEKA; PAKOBUHBI
MOJUIFOCKOB; KOJUIEKIIUN HACEKOMBIX,
UTJIOKOKUX

PackpbiBaTh conepkaHle TEPMUHOB U
HOHSITHI: ONTOPHBIE CUCTEMBI, 000JIOUKHU
KJIETKU, (PUOPHILIBI, KapKac, Hapy KHbIN
CKeJIeT (XUTUHOBBIN TTOKPOB),
TUIPOCTATUYECKUM CKEJIET, BHYTPEHHUN
CKEJIET, KOCTH (JJIMHHbIE, KOPOTKHE,
IIJIOCKHE), COSAUHECHUS KOCTEH,
HEMNOJIBHKHbIE (ILIBBI), TOTYTOBUKHBIE,
MOJIBMXKHBIE (CYCTaBbI), OTJEIbI CKEJIeTa
MO3BOHOYHBIX KUBOTHBIX: YEPET, OCEBOU
CKeJeT (MM03BOHOYHUK, IpyAHAas KIIETKa,
X0pJia), mosica KOHEUHOCTEH, CBOOOHBIE
KOHEYHOCTH.

OnuceiBaTh HAPYKHBIA U BHYTPEHHU
CKEJIEThI ’KUBOTHBIX, CTPOCHUE U THUIIBI
COEJIMHEHUSI KOCTEH.

VYcranaBnuBaTh B3aMMOCBSI3U MEXKTY
CTPOEHUEM OTOPHBIX CUCTEM U UX
GYHKIUSMH B OpraHU3ME.

CpaBHHMBATh CTPOEHUE OMOPHBIX CHCTEM
pacTeHU U )KUBOTHBIX




9.6

JIB>KEHUE OpraHu3MOB

JIB>KeHHe OpraHu3MoB. JIBrKeHue
OJHOKJIETOYHBIX OPTaHU3MOB:
aMEOOUIHOE, )KTYTUKOBOE, PECHUYHOE.

JIBHUKEeHME MHOTOKJIETOYHBIX PACTECHUM:

TPONU3MBI U HACTUU. [[BUKEHUE
MHOTOKJIETOYHBIX KUBOTHBIX U
YEJIOBEKA: MBIIIEYHAs CUCTEMA.
Pednekc. CxeneTHbIe MBIIIIIBI U UX
pabora.

JdemoHcTpanuu

Tabauiel u cxembl: «OIHOKIETOYHBIC
BOoJIopociny, «lIpocreimiuey,
«CTtpoeHue MbIb», «MblIeYHas
cUcTEMa»

PackpriBaTh copepkaHHe TEPMHUHOB H
NOHATUI:  JIBWKCHHWE, JIBUTATEIbHBIC
OpTaHeJIbl, TBUKEHHUE MPOCTEHIINX
(amE€OouaHOE, KIYTUKOBOE, PECHUYHOE),
JB)KCHUE PACTEHUH (TPOIU3MBI,
HACTHH), MBIIIICYHBIC CUCTEMBI
(cokpaTHuTeIbHBIC BOIIOKOHIIA, KOXKHO-
MYCKYJBHBIA MEIIOK, CKEeJICTHASI
MYCKyJaTypa), CKeJIeTHas MBIIIIa
(MBIIIEYHOE BOJIOKHO, MUOGUOPHUILIA),
BBICIIIME JIBUTATEIIBHBIC IIEHTPHI, paboTa
MBIIII] ({BUTATEIbHAS, COMAaTHIECKas),
MBIIIIEYHOE YTOMIICHUE.
XapakTepru30BaTh BUIBI ABIKCHUS
OJTHOKJIETOYHBIX U MHOT OKJICTOYHBIX
OpPTaHU3MOB.

OnuchIBaTh CKEJETHBIEC MBIIIIBI U UX
pabory.

YcTaHaBIUBaTh B3aUMOCBSI3b MEKITY
CTPOCHHEM OTIOPHBIX CHCTEM U
JBU)KCHUSMU OPTaHU3MOB

9.7

[Intanue opranusmMoB

[Intanue opranusmoB. [lornomenue

BOJIBI, YIJIEKUCIIOTO rasa
MHHEPAIBHBIX BEIIECTB PACTEHUSIMU.
[lutanne > KUBOTHBIX.

n

PackpeiBaTh conepxanue TEPMUHOB U
MOHATUM: MUTAaHWE, TUIIEBAPEHUE,
MUILEBAPUTEIIBHBIE BAKYOJIU, KAILICYHAS
MOJIOCTh, NMUILIEBAPUTENbHAs TPYOKa,




BryTpuIionoctHoe U BHYTPUKIETOYHOE
nuiesapesue. Iluranue MO3BOHOYHBIX
XKUBOTHBIX. OT/AEINBI MUILIEBAPUTEIBHOTO
TpaKTa.

[InieBapuTesbHbIE KETE3BI.
[InmeBapurenpHas cucTeMa 4ejloBeka.
JemoncTpanuu TaOauIbl U CXEMBbI:
«Ku1e4HononocTHeIe,
«IInmeBapuTenpHas cucteMay, «Cxema
IIATAHUSL PACTECHUNY.

Oo0opyanoBaHme: KUBBIC YKIEMIUISIPBI
KOMHATHBIX PacTeHHi; 000pyaOBaHHE
JUIsL IEMOHCTPALUU ITIOYBEHHOI'O U
BO3JIYILLIHOTO ITUTaHUS PACTECHUN,
paclileruieHus Kpaxmania u OeJIKoB MoJ
neiictBueM (pepMeHTOB

NUIIEBapUTEbHbBIN TPAKT,
NUIIEBAPUTEIbHBIE KEJE3BI,
MUIIEBAPUTEIIbHBIE COKH.
XapakTepu30BaTh MUTAHUE )KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKIIETOUHOE
NUIIeBapeHUeE.

PasnuyaTh Ha U300pakeHusAX (cxeMax,
TabJIMIIAX, MYJISKAX) OT/ACIIbI
NUIIEBAPUTEILHOTO TPAKTA U
NUILEBAPUTENIBHYIO CUCTEMY YEJIOBEKa.
VYcTanaBiauBaTh B3aUMOCBSI3H MEX]LY
CTPOCHUEM OPraHOB MUILIEBAPECHHUS

9.8

JIpIXxaHue OpraHu3MoB

JpIxanue oprannu3moB. Jpixanue
pacteHuil. /[pIxaHue )KUBOTHBIX.
Huddysus ra3oB uepe3 MOBEpXHOCTh
kieTku. KoxHoe npixanue.
JlpixaTenbpHasi MOBEPXHOCTH. JKabepHoe
M J€royHoe  abixaHue. Jlpixanue
MTO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA.
DBOJIIOIMOHHOE YCJI0)KHEHUE CTPOCHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX.
JIpIxaTenpHasi cuCTeMa 4eJI0BEKA.

PackpsiBaTh coqiep:kaHre TEPMUHOB U
MOHATUHN: bIxaHue, TuhPy3usi, KOKHOE
JIbIXaHUE, OPTaHbl JbIXaHUS,
JIBIXATEbHbIC IBUKCHUS, IbIXaTEeIIbHBIN
IIEHTP, JIETOYHBIC O0BEMBI, KU3HCHHAS
EMKOCTbD JIETKUX.

XapakTepu30BaTh JIBIXaHUE PACTCHUM;
JIBIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuchIBaTh H3BOIOIIMOHHOE YCIIOKHEHNE
CTPOCHUS JIETKUX




MexaHn3M BEHTWIISALUAN JIETKUX Y ITHUI
Y MIIEKONIMTAIOIMUX. Peryisus
IBIXaHus. J[pIXaTenbHBIE 00BEMBI.
JdemoHcTpanuu

TaGauiibl u cxembl: «J[prxaTeabpHas
CHUCTEMAa.

OO6opyaoBanue: 0o00OpyI0BaHUE ISt
JIEMOHCTPALMH OIBITOB 10 U3MEPEHUIO
’)KM3HECHHOW EMKOCTH JIETKHX,
MEXaHHU3Ma JAbIXaTeIbHBIX JIBUKCHUN

MO3BOHOYHBIX KUBOTHBIX.

Paznuuate Ha u300pakeHUAX (cxemax,
Ta0auIax, MyJsbkax) —JAbIXaTeIbHYIO
CUCTEMY YeJIOBEKa.

OnuceiBaTh MEXaHU3M BEHTUJISILIUN
JAETKUX Yy NTHUI] U MJIEKOTTUTAIOIIHX.
VYcranaBinuBaTh B3aMMOCBSI3U MEXKY
CTPOCHUEM OPIraHOB JIbIXaHUS U UX
(GYHKUMSAMH B OpraHU3Me

9.9

TpaHcnoprt BelecTs y
OpraHU3MOB

TpaHcnopT BENIECTB y OPraHU3MOB.
TpaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcOpT BEMIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema u €€ oprassi.
KpoBeHocHas cuctema nmo3BOHOYHBIX
YKUBOTHBIX M yesoBeka. Cepaiie,
KPOBEHOCHBIE COCY/Ibl U KpOBb. Kpyru
KpOBOOOpAIIeHHS. DBOJIOITMOHHBIC
YCJIOKHEHUSI CTPOCHUS KPOBEHOCHOM
CHUCTEMBI TTO3BOHOYHBIX )KMBOTHBIX.
Pabora cepana u e€ perynsmmsi.
JdemoHcTpanuu

Tabmwuiel 1 cxeMbl: «OpraHsl
[IBETKOBBIX pacTeHU», «KOpHEBBIE
cucteMb», «CTpoeHue CTeOsI»,
«CTpoeHue JTMCTOBOM MJIACTUHKN,

PackpbIBaTh coqiepikaHne TEPMUHOB U
MOHSITHI: TPAHCIIOPT BEILIECTB,
TPAHCTIOPT y pacCTeHUM, KPOBEHOCHAsI
cUCTeMa >KMBOTHBIX, KPOBb, IJIa3Ma,
(bOopMEHHBIE DJIIEMEHTHI,
KpOBOOOpAIlleHHE, KPYTH
KPOBOOOpAIIEHUS, CEPACUHBIN UK,
muMdoobpamieHue, mumda,
TUM(baTHIECKUE COCY/IBI,
auMbaTUYeCKre y3ibl, BHYTPCHHSIS
cpella opraHu3Mma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB
y pacTeHu U OECTIO3BOHOYHBIX
KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX U YEJIOBEKA.




«KpoBeHocHas cucrtemay,
«KpoBeHOCHBIE CUCTEMBI IO3BOHOYHBIX
YKUBOTHBIX»

Pa3nnuaTh Ha U1300paxeHusX (cxemax,
TabJIMLIAX, MYJISKaX) KPOBEHOCHYIO U
IUM(pATUYECKYIO CUCTEMY YETIOBEKA.
VYcranaBiauBaTh B3aUMOCBS3H MEXKIY
CTPOEHUEM OPTraHOB KPOBOOOpAILIEHUS U
uX QYHKIUSIMU B OpTaHU3MeE

9.10

Brigenenue y
OPTraHU3MOB

Brinenenue y opranuzmos. Beinenenue
y pacTeHuil. Boiienenne y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbl
BbIJIcTICHUS. DUITbTpaIIus, CEKPELUs U
oOpaTHOE BcachlBaHUE KaK MEXaHU3MBbI
paboThl OpraHoB BbieneHus. CBA3b
IIOJIOCTH TeJla ¢ KPOBEHOCHOU U
BBIJICIIUTEIIBHON CUCTEMAaMHU.
Brinenenue y 103BOHOYHBIX )KUBOTHBIX
u yenoBeka. [louku. CtpoeHue u
GbyHKIIMOHUPOBaHUE HePPOHA.
OO6pazoBaHue MOYH y YEIIOBEKA.
JdemoHcTpanuu

Tabauib! 1 cXeMbl: «BeraenurenbHas
cHUcTEMa

PackpriBaTh cojiep:kaHne TEPMUHOB U
TIOHSTHI: BbIJICJICHUE, TYTTAIHS,
JUCTOTA, COKPATUTEIILHBIC BAKYyOJIH,
W3BUTHIC KaHAJIBIIbI, 3BE3/T9ATHIC KJIETKH,
BBIJICTUTEIILHBIE TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TIOYKH,
MOYETOYHHK, MOUYEBOH My3bIph, HEPPOH,
Moua.

XapakTepu30BaTh MPOIECC BhIICICHUS Y
pAaCTEHUH U )KUBOTHBIX.

Pasnuuate Ha u300pakeHHsX (cXxemax,
TaOJNMIIAX, MYJSDKAaX) BBIACIUTEIBHYIO
CHUCTEMY YyeJI0BeKa. OnuceiBaTh
MEXaHU3M

byHKIIMOHUPOBaHUS HE(DPOHA; MPOIIECC
oOpa3oBaHUs MOYH.

YcTaHaBIMBaTh B3aUMOCBSI3H MEXKITY
CTPOCHUEM OPTaHOB BBIJCICHHS U UX
GYHKIIUAMEA B OpTraHU3MeE




9.11

3ammra y OpraHu3MoOB

3amuTra y OpraHu3MoB. 3aliura Yy
OJHOKJIETOYHBIX OpraHu3sMoB. Crnopsl
OaKTepuil U HUCTHI MPOCTEHIINX.
3anmra y MHOTOKJIETOUYHBIX PACTEHHUIA.
Kytukyna. Cpeacrsa nacCUBHOU U
XUMHUYECKOU 3aIUThl. DUTOHLIUBI.
3anmra y MHOTOKJIETOYHBIX )KUBOTHBIX.
[TokpoBBI U UX TPOU3BOAHBIE. 3ALIUTA
opranusma ot Oosie3Heil. IMmyHHas
cucTeMa yesoBeka. KieTtouHslii u
TyMOpPQJIbHBIA UMMYHHUTET.
Bposxxnéunbliit 1 npuoOpeTEHHbBIN
crienupuIeckuii UMMyHUTET. Teopus
KJIOHAJIbHOCEJIEKTUBHOTO UIMMYHHUTETA
(IT. Opnux, ®.M. bepuet, C. Tonerasa).
BocnanurenbHple OTBETHI OPraHU3MOB.
Pone BpOXAEHHOrO MMMyHHTETA B
Pa3BUTHH CHCTEMHBIX 3a00JIEBaHUIA.
JdeMoHcTpauuu

Tabauiel U cxeMbl: «Koxkay,
«mmynurtety, «CTpoeHue cTeOsy,
«CTpoeHue TUCTOBOM IITACTUHKN

PackpsIBaTh copepkaHue TEPMUHOB U
MOHATHN: KaIICyJia, YHI0CTIOpa, IUCTA,
KYTHKYJIa, CPEICTBA IACCUBHOM 3aILIUTHI,
CPEACTBAa XMMUYECKOW 3aIUThI, KOKHBIE
MIOKPOBbI, UIMMYHHUTET, UMM YyHHas
CUCTEMA, AaHTUI'€H, AaHTUTEJIO.
XapakTepu3oBaTb BUAbl  3AIUATHl Y
OJTHOKJIETOYHBIX W  MHOTOKJIETOYHBIX
OpraHU3MOB.

OnuceiBaTh CTpOECHUE
MOKPOBOB U UX IPOU3BOIHBIX.
PasznuyaTe Ha N300pakeHUsX (CXeMax,
Tabauuax, MyJsikax) Opranbl MIMMYHHOM
CUCTEMBI YEJIOBEKA. Y CTAHABIMBATh
B3aMMOCBSI3U MEXY CTPOCHHEM OpraHOB
3alUTHl U UX QYHKIUSIMHU B OpraHu3Me

KOXXHBIX




9.12

Paznpaxxumocts
peryJsius
OpraHu3MOB

PaznpaxxumocTs U peryisuus y
Opranusmos. Paznpaxxumocts y
OJHOKJIETOYHBIX OPraHU3MOB. TaKCHUCHI.
PaznpaxxumocTh U perynsanus

PackpsiBaTh cojiepkaHie TEPMUHOB U
MOHSITUI: PA3IPaKUMOCTh, PETYJISIIHS,
TaKCHUChI, POCTOBBIE BEIIECTBA
(ayKCcuHBI), HEpBHAsl CUCTEMA,

y pacteHui. PocToBbie BelecTBa 1 X
3HAYECHUE.

Hepsnas cucrema u peduiekropHas
peryisiuus y ;kMBOTHbIX. HepBHas
cUcTeMa U €€ OT/IeJIbl. DBOJIIOIIUOHHOE
YCJIO)KHEHUE CTPOCHUS HEPBHOM
CHUCTEMBI y )KMBOTHBIX. OT/1€IIbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pediiexc u peduexropHas
nyra. be3ycinoBHbIE U yCIIOBHbBIE
pediexch.

I'ymopanpHas peryndmnus u
SHIOKPUHHAS CUCTEMA JKUBOTHBIX U
yesoBeka. JKenesbl 3HIOKPUHHON
CHCTEMBI U UX TOPMOHBI. JlericTBHE
rOpMOHOB. B3anMOCBs3b HEPBHOU U
SHJIOKPUHHOMN CUCTEM.
['mmoTtanamorunoduzapHas CUCTEMA.
JdemoHcTpanuu

Hoptper: U. I1. ITaBnos.

Tabauitel u cxembl: «CTpOSHUE TUIPHIY,
«CtpoeHue nnanapun», «Buyrpennee
CTPOEHHUE JT0KIEBOTO YEPBSI»,
«HepBHas cuctema poio»,

«HepBHas cuctemMa JArymKkm»,
«Hepsnas cucrema
npecMbIKaromuxcsa», «Hepaas

pednexkTopHas peryisius, pedekc,
peduiekTopHas ayra, mepeHuNA MO3T,
MIPOMEKYTOYHBIA MO3T, CPETHUNA MO3T,
MO3KEYOK, IMPOJIOITOBATHIN MO3T,
BEreTaTHBHAS HEPBHAS CUCTEMA,
ryMOpaJibHasl PETyJIsIns, TOPMOHBI,
9HIOKPHUHHAS CHCTEMA,
THIOoTajaMorunogu3apHas CucTeMa.
XapakTepu3oBaTh Pa3gpaXXUMoOCTh Y

OJTHOKJIETOYHBIX OpraHu3MOB u
pedIEKTOPHYI0  PEeryisuIo y
’KUBOTHBIX.

Pa3znuuaTe Ha n300pakeHUsAX (cxeMax,
TabJIMIIaX, MYJISKaX) HEPBHYIO CUCTEMY
U €€ OT/EJbl; OTAENbI TOJIOBHOT'O MO3ra
MO3BOHOYHBIX JKUBOTHBIX.

OnuceiBaTh TYMOPAJIbHYIO PETYIISIUIO
y )KHUBOTHBIX.

Paznuuars Ha U300pakeHusIX (cxemax,
Ta0IMIAX, MYJISKaxX) SHAOKPUHHYIO
CUCTEMY JKMBOTHBIX U YEJIOBEKA.
HaspiBaTh ske€1€3bl SHTOKPUHHON
CUCTEMBI YeJIOBEKa U BbIpaOaThIBaeMbIe
UMU TOPMOHBL.

OnuceiBaTh 1EHCTBUE TOPMOHOB.

VY craHaBiIMBaTh B3aUMOCBS3U MEXTY
CTPOCHUEM OPraHOB HEPBHOM U




CHUCTCMaA IITHUIL», «HepBHaH CucTeMa
MIJICKOIIUTAIOIIU X)>, ((HepBHaH cucremMma
YCJIOBECKaA», «9HI[OKpI/IHHa$I CHUCTEMA»,

SHJOKPUHHOM CHCTEM U UX (PYHKUUAMHU
B OPTaHMU3ME.
XapaKkTepu30BaTh HIBOIIOLNOHHOE

«Peduexcy. YCII0KHEHHUE CTPOCHUsI HEPBHOU
O06opynoBanme: MOJIEIM TOJIOBHOI'O| CUCTEMBI Y JKMBOTHBIX
MO3ra pa3InYHbIX )KUBOTHBIX
Ntoro yacos 1o teme 17
10. | Tema «PASMHOKEHUE U PASBBUTUE OPTAHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 @DopMbI pa3MHOKEHUS OPTaHU3MOB: PackpbiBaTh conepxaHue TEPMUHOB U
OpraHU3MOB Oecrosoe (BKJII0Yasi BEreTaTUBHOE) U MOHSITHI: pa3MHOKEHHE, TPOCTOE

roJjioBoe. Buapl 0ecrnonoro
Pa3MHOKEHUS: IOUKOBAHUE,
criopyJssinus, pparMeHTaIus,
KJIOHUPOBAHHUE.

JdeMoHcTpauuu

TabGnuie! 1 cxeMbl: «BereratuBHoe
pa3sMHOXXeHHUE», « TUITbl 6ecIoaoro
pa3MHOKEHUs», «Pa3MHOKEeHHE
XJJAMHJIOMOHAIBI», «Pa3zMHOKeHHE
ABIJICHBI», «Pa3MHOXKEHUE THAPHD)

JIEJICHHE, TIOYKOBAHUE, CTIOPYJISIINS,
BEreTaTHBHOE Pa3MHOKCHHE,
dbparmenraius, KJIOHUPOBAHUE, TAMETHI,
CIIEpMAaTO30u]] (CTIepMuUid), SIHIIEKIIETKA,
3Ur0Ta, KOHBIOTAIHS.

[lepeuuncnsaTe ocoOEHHOCTH OECTIONOTO U
MOJIOBOTO Pa3MHOKEHHSI OPTaHU3MOB.
XapakTepu30oBaTh CYIIHOCTb U (HOPMBI
0ecrosoro pa3MHOKEHHSI OPTaHU3MOB;
Ouosornyeckoe 3HaueHue Oecronoro
pasMHOXeHus. PasnuyaTs ciopy Kak
CHEIUATM3UPOBAHHYIO KIIETKY,
peIHa3HAYCHHYIO JIJIs1 OECIOIOT0
Pa3MHOXEHUS, U CIIOPHI OAKTEPHIA.
OOBACHATH MTPEUMYIIECTBA TTOJIOBOTO
Pa3MHOXEHUS HaJ| OECIIOIBIM.




PackpbIBaTh posb KIIOHUPOBAHUS B
CEJIEKLIMM U CEILCKOM XO351CTBE

10.2

[TomoBoe
pasMHOXkeHue. Meno3

[TomoBoe pasmuoxenue. [lomoBeie
KJIETKH, WK TameThl. Meios. Ctagun
Mmeiosa. [IoBenenne xpoMocoM B
Mmeiioze. Kpoccunrosep.
buonorudeckuii cMbICa Melio3a 1
IIOJIOBOTO Tpolecca. Memnos u ero
MECTO B YKM3HEHHOM IIMKJIC
OpraHu3MOB.

JdemoHcTpanuu

Tabnuim!l U cxeMbl: «Meio3»,
«XPOMOCOMBI»

PackpsiBaTh cofiepKaHue TEPMUHOB U
MTOHSTUM: MEi103, OMBAJICHTEHI,
KPOCCHUHI'OBEp, HHTEPKHUHE3,
HE3aBHCUMOE pacipe/iesieHue;
KPOCCHHTOBED.

PasnuyaTh Ha N300pakeHUsAX (cXeMax,
Ta0IUIaX) U MUKpOTIpenapaTax 3pesibie
MIOJIOBBIC KJIIETKH MJICKOTTUTAIOIINX U
OpraHbl Pa3MHOKEHUS BBICIINX
pacTeHui.

PackpsiBaTh CyIIHOCTh MEHO3a,
XapaKTEepU30BaTh €r0 OT/IECJIbHbIE
CTaINH.

Onpenensitb MecTO  Meio3a B
KU3HEHHBIX IIUKIIAX Pa3TUYHBIX
OpPTraHU3MOB.

OOBACHATH OMOJIOTHYCCKHUN CMBICIT
KPOCCHHIOBEpa, OMHUCHIBATD €0
MEXaHHU3M.

CpaBHUBATh MENHO3 C MUTO30M;
pasnyaTh OT/ACIIbHBIC UX CTAJAUN HA
MHKpOIIperapaTax u n300paKeHUsIX
(cxemax, TabiuIax).

PackprIBaTh 3BOJIOIIMOHHOE 3HAYCHUE
MIOJIOBOT'O Pa3MHOKEHHUS OPTraHU3MOB




10.3

I"'ameTorenes.
O6pa3zoBanue u
pa3BUTHE MMOJTOBBIX
KJIETOK

[IpenzaposiiieBoe pa3BUTHE.
I'ameTorenes y »uBoTHBIX. [10s10BBIE
xene3pl. O0pa3oBaHUE U PA3BUTHE
MOJIOBBIX KJIETOK. CiepMaToreHes u
ooreHe3. CTpoeHue MOJIOBBIX KIETOK.
Onog0oTBOpEHNE U IMOPUOHATBHOE
pa3BHUTHE KUBOTHBIX. CIOCOOBI
OIUIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.
JdemoHcTpanuu

Tabauiel u cxembl: «["ameTorenesy,
«CtpoeHue SMIEKIeTKH U
CIIEpPMaTO30M1a».

Oo0opynoBanue: CBETOBOI MUKPOCKOIT,
MUKPOIIpENapaThl SNLEKIETOK U
CIIEpPMaTO30MI0B.

JlaGoparopHasi pabora «3yueHue
CTPOEHMS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenapaTax»

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSTUN: TAMETOTEHES, CIIEPMATOTEHES,
OOr€HE3, CCMCHHMKHU, SUYHUKU,
CIIEPMATOTOHUH, CIIEPMATOLUTHI,
CIIEpMAaTHUbI, CHEPMATO30UIbI, OOTOHUH,
OOLIUTHI, TTOJISIPHBIE TENbIIA, IUIEKIIETKA,
akpocoma.

[lepeducinaTe cTaguyd ramMeToreHesa y
J)KUBOTHBIX.

OnuceIBaTh NPOIECC TAMETOTEHE3A U €TO
MEPUO/IbI, CTPOECHHE TOJIOBBIX KIETOK.
PaznmnuaTh ocoOeHHOCTH
criepMaToreHesa u oorene3a. OnucrBaTh
MIPOLIECCHI OCEMEHEHUS U
OIUJIOAOTBOPEHUS, PA3HbIE BAPUAHTHI
MMapTEHOTEHE3a




10.4

NupuBuayansHoe
pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

NuauBrayaibHOE pa3BUTHE OPTaHU3MOB
(oHTOTEHE3).

OMOpHOJIOTHs — HAyKa O pa3BUTUU
opranusMoB. Mopgozeenes — oo0na u3
2/IABHBIX NPOOIEM IMOPUOTIOCUL.
Konyenyus mopgocenos u mooenu
mopgoeenesa. Cranuu sMOpUOTeHe3a
YKUBOTHBIX (Ha MPUMEPE JISTYIIKHN).

PackpbIBaTh copiep:kaHne TEPMUHOB U
MOHATUN: OTUIOJOTBOPEHUE, 3UTOTA,
0JlacToMep, aKpOCOMHAasI peaKIus,
NPOHYKIIEYC, TAaPTEHOTEHE3,
aMOpuorenes, ApodiaeHue, 61acTya,
MopyJa, racTpylia, Helpyia,
OpTaHOTeHEe3, IKTOZIepMa, Me30IepMa,
PHTO/IEpMa, IIeJIOM, HepBHas TpyOKa,




Hpob6nenue. Tunsl 1poOaeHus.
Lemepmunuposannoe u
HeOdepMUHUPOBAHHOe Opob.eHue.
bracmyna, munvi 6aacmyn.
OcobeHHocTH ApobIIeHUs
MJIEKOITUTAIOITUX. 3apO/IbIIIEBHIC
JUCTKH (TacTpyJisiius). 3aKiaaKa
OpPraHOB U TKaHEH W3 3apOJIBIIIEBBIX
JUCTKOB. B3aumHoe BiIusHME YacTeit
Pa3BUBAIONIETOCS 3apOIbIIIa
(oMOpuUoOHaTBHASI MHIYKIINS ). 3aKIagKa
1JIaHa CTPOCHUS KUBOTHOTO KaK
pe3yabTaT HePAPXUICCKHUX
B3aUMOJEeMCTBUY IeHoB. Biusinue Ha
AMOPHUOHATIFHOE Pa3BUTHE PA3ITMUHBIX
($aKkTOpOB OKpY>KAIOIIEH CpeIbl.
JdeMoHcTpauuu

[Hoptper: X. [lIneman.

Tabauiiel U cxeMbl: «OCHOBHBIE CTA/IUU
OHTOTEHE3a.

Oo6opynoBanue: Mojenb «I [k
Pa3BUTHUS JIATYIIKN

X0pAa, KulleyHas TpyOka.

OnpenensiTe SMOPUOHATIBHBIN EPUOT
pa3BUTHUS OPTAaHMU3MA U OTHCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH JPOOICHUS
— o0pa3oBaHue OJTHOCIOWHOTO
3apOJIbIIa — OJIACTYJIIBI;, 3aBUCHMOCTh
X0/1a APOOTIECHUS OT KOJIMYECTBA JKEITKA
B STHIIEKJICTKE; TACTPYIISIIHIO U
opranorenes. OOBSICHITH dTarbl
mudpepeHInpOBKY TKaHEH,
00pa30BaHUsI OPraHOB U CUCTEM
OpTaHOB.

XapakTepru3oBaTh PETYISIUI0
AMOPHOHAIIBHOI'O Pa3BUTHUS;
J€TEPMUHALINIO U SMOPHOHAIIBHYIO
WH/IYKLNIO; TEHETUYECKUI KOHTPOJIb
pa3BUTHSL.

OOOCHOBBIBaTh BpEIHOE BO3/EHUCTBUE
TabayHOrO JAbIMAa M AJKOTOJISI Ha XOA
AMOPHOHAIBHOTO U
MOCTAMOPUOHATIBEHOTO Pa3BUTHS
OpraHu3Ma 4elloBeKa

10.5

Poct u pazBurue
KUBOTHBIX

Poct u pa3BuTHE KUBOTHBIX.
[TocTaoMOpHOHANTBHBIN TIEPUOI.
[Ipsimoe 1 HENpAMOE pa3BUTHE.
PazButne ¢ metamopdo3zom

PackpsiBaTh conep:kaHrie TEPMUHOB U
MMOHSITUM: OHTOT'€HE3,
MOCTAIMOPHUOHATLHOE Pa3BUTHE,
MeTtamop(do3, THIMHKA, POCT, CTAPCHHE,




y 0€CI03BOHOYHBIX U MO3BOHOYHBIX
YKUBOTHBIX. bruonornyeckoe 3HaueHue
OpSIMOTO M HEMPSMOT'O Pa3BUTHS, UX
pacnpoCTpaHeHue B npupoae. Tumbl
pocTa KUBOTHBIX. DAKTOPHI pEryJIALUN
pocTa )KMBOTHBIX U yenoBeka. Ctaaun
NOCTAIMOPUOHANIBHOTO Pa3BUTHUSA Y
KUBOTHBIX U 4esioBeka. [lepnonsl
OHTOTreHe3a 4esioBeka. CTapeHue u
CMEPTh KaK OMOJIOTMYECKUE TPOIECCHI.
JdemoHcTpanuu

Tabauiet u cxemsl: «IIpsamoe u
HEMpsIMOE pa3BUTUE», «Pa3Butne
MalCKoOro xxyka», «Pa3surue capaHum,
«Pa3BuTHE IATYIIKIY.

IIpakTnyeckas padora

«BbIABIIEGHHE  NPU3HAKOB  CXOZCTBA
3apoAbIIIEN TO3BOHOYHBIX KUBOTHBIX)»

CMEPTh.

XapakTepu3oBaTh MOCTIMOPUOHAIBHBIMN
MEepUoJ Pa3BUTHS OpPraHU3Ma U €ro
OCHOBHbBIE (POPMBI.

XapakTepu30BaTh MPSIMOE PA3BUTHE U
€ro MEePUO/IBI.

W3narathk copep:kaHue TEOPU CTapeHUS
OpraHU3MOB.

OOBsACHATH OMOJIOTMYECKHUI CMBICI
pa3BuUTHs ¢ MeTamopdo3oM

10.6

PasmHoxeHue n
pa3BUTHUE PACTCHUU

Pa3mHO)€eHUE U pa3BUTHE PACTECHUM.
["ametodur u ciopodut. Meiio3 B
YKA3HEHHOM LIMKJIE PACTCHUM.
ObpazoBaHue crop B npouecce Meio3a.

["amerorenes y pacTeHui.
OnnonoTBopeHue u pa3BuTHE
pPaCTUTENBHBIX OpraHu3MoB. J[BoiHOE
OTLTOJIOTBOPEHUE y I[BETKOBBIX

pactenuii. OO6pa3oBaHUe U PA3BUTHE

PackpsIBaTh cofiepKaHUE TEPMUHOB U
MOHSTHI: TaMeTO(hUT, CIIOPODHT,
aHTEPUJNH, apXETOHUU, 3aPOCTOK,
Meracropa, 3apoJbIIIEBbId MEIIOK,
CUHEPTH/Ibl, AaHTUIIO/bI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIIOJOTBOPEHUE, POCT, MEPUCTEMA,
KaMOMii, IEPUOJIbl OHTOTE€HE3a
LIBETKOBBIX PACTEHUM.




CEMCHHU.

MexaHu3MBbl pEryJIAMA OHTOTEHE3a Y
paCTEHHUH U JKUBOTHBIX.
JdemoHcTpanuu

[optpert: C. I'. Hapamun. Ta0auIiel u
cXeMbl: «JIBOMHOE OILUIOIOTBOPEHUE Y
LIBETKOBBIX pacTeHuil», «CTpoeHue
CEMSH OAHOOJbHBIX U ABYIOJIbHBIX
pacteHui», « Ku3HeHHBIN TUKIT
MOPCKOU KaIyCTbl», « KU3HEHHBIN [IUKI
Mxay, «Ku3HEHHBIN UK
MaroOpPOTHUKA», « KU3HEHHBIN [IUKIT
COCHBI».

JlaGopaTropHasi pabora

«CTpoeHne OpraHoB pa3MHOKEHUS
BBICIIIUX PACTCHUIN»

XapaKkTepu3oBaTh OCOOEHHOCTH
0ecrnojoro M MOJOBOIO Pa3MHOKEHUs
LBETKOBBIX PACTCHUM.

Boiienarb 0cOOEHHOCTH POTEKAHUS
raMeTOreHe3a y IBETKOBBIX PACTEHU.
OmnuceiBaTh Npouecc TBOWHOTO
OIUIOJOTBOPEHMS Y IIBETKOBBIX
pacTeHHil U OOBIICHATH €ro
IIPEUMYIIECTBA 110 CPABHEHUIO C
OIUIOJOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

Hroro vacos mo teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEJICTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB»
111 | Ucrtopus ctanoBienus |1 Hcropust cTAaHOBIEHHUS U PA3BUTHSA PackpeiBaTh conepkaHue TEPMUHOB U

Y Pa3BUTHUS TEHETUKU
KaK HaAyKu

TEeHETHKHU KaK HayKu. PaGoThI

I'. Menaens, I'. ne @puza, T. Moprana.
Ponb oTeuecTBEHHBIX YUEHBIX B
pa3BUTHHU TeHETUKU. PabOThI

H.K. Konsuosa, H.. BaBuinosa,

A.H. beno3zepckoro, I'./[. Kapnieuenko,

MMOHSTHUM: TCHETHUKA, TCH.
JleMoHCTpUpPOBATH 3HAHWS UCTOPUU
BO3HHUKHOBCHMS I'€HETHKHU.
XapaKTepru30BaTh OCHOBHBIC TAIIbI
Pa3BUTHS T€HETUKU KaK HAYKHU




IO.A. ®ununuenko, H.B.
TumodeeBaPecoBckoro.
JdemoHcTpanuu

[Toptpersl: ['. MeHnnens,

I'. le ®pus, T. Mopras,

H. K. Konsnio, H. 1. BaBuios,
A. H. benozepckuii,

I'. JI. Kapneuenko,

10. A. ®unuIyeHko,

H. B. Tumoeen-PecoBckuii

11.2 | OcHOBHBIE TTOHATHUA U
CHUMBOJIbI T€HETUKU

OCHOBHBIE TEHETUYECKHUE TTOHATHUS U
CHUMBOJIBL. ['OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIEeNIbHBIE T€HBI, AIbTEPHATHUBHBIE
NPU3HAKU, JOMUHAHTHBIN U
pEeLeCCUBHBIN IPU3HAK, TOMO3UT0TA,
reTepO3UroTa, YNCTAast TUHUS, THOPUIBI,
reHoturl, GeHotun. OCHOBHBIE METOIbI
TEeHETHKHU: THOPUIOIOTUUECKHM,
IIUTOJIOTMYECKUM,
MOJIEKYJIIPHOT€HETUYECKU .
JdemoHcTpanuu

TaGauup!: «MeTtobl TE€HETHUKU,

«CXeMbI CKpEeIIUBaHUs».
JlaGoparopHasi pabora

«/Ipo3odura kak 00BEKT TEHETHIECKUX
VICCIIEIOBaHUIN»

PackpeiBaTh cogepxaHue TEPMUHOB U
TTOHSTHI : HACJICACTBEHHOCTb,
HacJIeJIOBaHUE, N3MEHYHUBOCTb, TCHOTHII,
(GEHOTHII, TEHOM, JIOKYC, XPOMOCOMBI,
aJuieJIbHBIE TEHBI (aJIeNn),
aJbTEpHATUBHbBIC TPU3HAKH, TOMO3UTOTA,
reTEepO3UroTa, TOMUHAHTHBIN IPU3HAK,
PELIECCUBHBIN MTPU3HAK, YUCTAS JIMHUA,
ruopubl. [1ob30BaThCs TEHETHYECKON
TEPMHUHOJIOTUEH U CUMBOJIMKOW JIJIA
3aIIMCH CXEM CKpEIIUBaHUS

HToro uacoB 1o teme




12

Tema «3aKOHOMEPHOCTH HACIEICTBEHHOCTI

12.1 | 3aKkOHOMEPHOCTH 2 MoHorubpuiHOe CKpelBaHue. PackpsIBaTh cofiepKaHue TEPMUHOB U
HacJIeI0BaHUI [IepBblii 3aKk0H MeHaens — 3aK0H MOHSITUN: MOHOTUOPUIHOE
MIPU3HAKOB. eanHo00pa3usi THOPUIOB IMEPBOTO CKpEIIMBAaHHUE, YUCTOTA TAMET,
MonorubpuaHoe nokoJieHus. [IpaBuiio TOMUHUPOBAHUSA. | JTOMUHUPOBAHUE, PACUICIUICHUE
CKpEeLMBaHUE Bropoii 3akoH Mennens — 3aKkoH [IPU3HAKOB.

pacilerieHusi TPU3HAKOB. OnuceiBath onbIThl ['. Menaens no
[{uTosornuecKkre OCHOBBI M3YUYEHUIO HACJIE0BAHUS OJTHOW MaphI
MOHOTHOPHUTHOTO CKPEIIUBAHMUS. MIPU3HAKOB y TOPOXa MTOCEBHOTO.
['unores3a YuCTOTHI TaMeT. [TpuBOoaUTH GOPMYIUPOBKH IEPBOTO U
JdeMoHcTpanuu BTOpOTro 3aKk0oHOB I'. Menpens (3akoHa
[loprper: I'. Menaens. eAMHOO00pa3usi THOPUJIOB IEPBOTO
Tabauiet u cxembl: «IlepBblii 1 BTOpOH | TOKOJIEHUS, 3aKOH PACIICTUICHHUS
3akoHbl Mennens». O0opyaoBanue: MPU3HAKOB) U OOBACHSITH UX

MOJEIIb ISl JEMOHCTPAalMU 3aKOHOB LUTOJIOTUYECKUE OCHOBBI.
eIMHO00pa3usi THOPUIOB IEPBOTO CocTaBisTh CXeMbl MOHOTHOPUTHOTO
ITIOKOJICHMS U PACILECIUIEHUS [IPU3HAKOB; | CKPEIIMBAHUS U pellaTh TEHETUUECKUE
CBETOBOW MHKPOCKOII, MUKPOIIPENApaT: | 3aJlaud Ha MOHOTHOPHTHOE
«dpozodumnay. CKpELIMBaHHE

IIpakTuueckass padora «l3yueHue

pe3yJIbTaTOB MOHOTHOPHUIHOTO

CKpENIMBaHUS Y IPO30PUITBDY

12.2 | Anammmsupytoriee 1 AHanu3upyrouiee CKpelBaHue. PackpeiBaTh cojiep:kaHue TEPMUHOB U
CKpELMBaHHUE. [IpomMeKyTOUHBIN XapaKkTep MOHATUM: aHAIU3UPYIOLIEe
Henonnoe HaclienoBaHud. Pacuienienue CKpELIMBAHUE, HETIOJIHOE
JTOMUHHPOBAHUE IIPU3HAKOB MIPY HEMIOJIHOM JTOMHUHUPOBAHUE, KOJJOMUHUPOBAHUE.




JIOMUHUPOBAHUU.
JdemoHcTpanuu

Tabauilbl U cXeMBbl: «AHATU3UPYIOIIEE
cKpemuBanuey, «Hemomxoe
JIOMUHUAPOBAHUE)

CocCTaBnsITh CXEMbI AaHATTU3UPYIOIIETO
CKPEIIMBAHUS U pelIaTh TeHETUIECKIE
3a]ja4M Ha aHAJIM3HUPYIOIIee
CKpEIIMBAHUE W HEMOIHOE
JIOMUHUPOBaHHE

12.3

Jurubpunoe
CKpEeIlUBaHNE

JuruOpuaHoe ckpeuuBanue. Tpetuid
3aKOH MeHens — 3aKOH HE3aBUCUMOTO
HacJIeI0BaHus TPU3HAKOB.
[{uTosIOrNYecKrne OCHOBBI
JTUTUOPHUIHOTO CKPEIIUBAHUSI.
JdemoHcTpanuu

[loprper: I'. Menaens.

Tabnumiel u cxembl: « TpeTuit 3akoH
Meunnensay.

OoOopynoBanue: MOJEIb JUIS
JEMOHCTpAllMd 3aKOHA HE3aBUCHUMOIO
HACJEJOBaHUsA NPU3HAKOB;, CBETOBOU
MUKPOCKOIT; MUKpOIpenapar
«/Ipo3odumay.

IIpakTuyeckas padora «M3yueHue
pe3yJIbTaTOB TUTUOPHUTHOTO
CKpENIMBaHUS Y IPO30(DHITBI»

PackpeiBaTh cogepxaHue TEPMUHOB U
MOHSTUIN: TUTUOPUIHOE CKpElMBaHUE,
dbenotunuueckuit paaukain. OnuceBaTh
onbIThl ['. MeHest 110 U3y4eHno
HACJIEJIOBAHUS JBYX Iap NPU3HAKOB Y
ropoxa nocesHoro. [Ipyusoauts
bopMyITUPOBKY TpeThero 3akoHa I'.
Menpens (3aKkoHa HE3ABUCUMOTO
HacCJIeJOBAaHUS ITPU3HAKOB) U OOBSICHATH
€ro IIMTOJIOTrMYE€CKHE OCHOBBI.
[IpumMeHsATh MATEMATUUYECKUIM PACUET C
MOMOIIBI0 (PEHOTUIUYECKOTO pauKaia
Y METOJ1a IEPEMHOKEHUS BEPOSITHOCTEN
BAPUAHTOB PACIICIUICHUS TPU3HAKOB Y
MMOTOMKOB I10 (DEHOTHUITY U TCHOTHITY.
CoCTaBIATh CXEMBbI TUTHOPUIHOTO
CKpEIIMBAHMS U PEIIATh TEHETUUECKHUE
3a71a4¥ Ha JUTHOPUIHOE CKPEIIMBAHKE




12.4

CremieHnoe
HACJIEIOBAHUE
MIPU3HAKOB.

CuermieHHOe HacleJOBaHUE NPHU3HAKOB.
Pabotet T. Moprana. CremnieHHoe
HacJieI0BaHUE T'€HOB, HapyIlIEHUE

PackpsiBaTh conepkaHue TEPMUHOB U
NOHATHUN: CLEIUICHHOE HACIENOBaHUE,
HapyLICHUS CUEIUICHUS TEHOB,

XpOMOCOMHas TEOpUs
HACJIECTBEHHOCTH

CLETIJICHUS MEXKTy TeHaMHU.
XpOMOCOMHasl TEOpUs
HACJIEJICTBEHHOCTH.

JdemoHcTpanuu

[loprtper: T. Mopras.

Tabaniusl U cxeMmbl: «CrHemieHHOoe
HAcJeJJOBaHWE  TMPU3HAKOB y
JPO30(HITBDY.

Oo0opynoBanue: MOJICIb IS
JIEMOHCTpPAIMU CIEIIICHHOTO
HacJieI0BaHUs TPU3HAKOB.

KPOCCHHI'OBEP, PEKOMOHMHALIMS T€HOB,
TE€HETUYECKHUE KapThl, MOPTraHU/IA.
[TpuBoUTH POPMYIUPOBKU 3aKOHOB
Moprana (3aKkoHa CUEIIEHHOTO
HACJIEJOBAaHUs T'€HOB M 3aKOHA
HapYUICHUS CLIETUICHUS MEXKI1Yy N'eéHaMHU)
U OOBSACHATD UX IIUTOJIOTUYECKUE
OCHOBBL.

[IepeuncnsaTb OCHOBHBIE IIOJIOKEHUS
XPOMOCOMHOM TEOpUHU
HACJIEICTBEHHOCTH.

Pemarte reHeTuyeckue 3agadyd  Ha
CLECIUICHHOE HAaCJEeI0BaHHE TE€HOB U
HapyLICHUE CLEIUICHHUs MEXly T€HaMHU




12.5

I'emetnka nmosna

I'eneruka nosa. XpoMOCOMHBIN
MEXAaHWU3M OIPEIEICHUS T10J1a.
AyTOCOMBI U MOJOBBIE XPOMOCOMBI.

I'omoraMeTHsli1 ¥ T€TEPOraMETHBIN I101.

I'eneTnueckas CTpyKTypa MOJOBBIX
xpomocoM. HacnenoBanue nprusHakos,
CLEIUICHHBIX C ITOJIOM.
JdemoHcTpanuu

Tabauiel u cxembl: «I'eHeTHKa Moay,
«Kapuorurn uenosekar, «Kapuorun
npo3o¢uibly, «KapnoTun nTumsh

PackppiBaTh coiepyKaHue TEPMUHOB U
IIOHATUI: ayTOCOMBI, I10JIOBbIE
XpPOMOCOMBI, TOMOTaMETHBIN I1011,
reTeporaMeTHbIN MOJI.

OOBSICHATH XPOMOCOMHBIN MEXaHU3M
OIIpEJIEIICHHUs 110J1a Y OPraHUu3MOB.
[IpuBOAUTE PUMEPHI HACIIEJOBAHUS
[IPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
CocCTaBIATh CXEMBbI CKPELIUBAHUS U
pelIaTh TeHETUYECKUE 3a1a4M Ha
HacJIeI0BaHNE IIPU3HAKOB, CLICIIJICHHBIX
C II0JIOM.

[TpuBOIUTH MPUMEPHI TCHETUYECKHUX
3aboseBaHmil 1 1eEeKTOB

y OpPTraHU3MOB, CBSI3aHHBIX C MOJIOBBIMHU
XpOMOCOMaMH




12.6

['enorum kak nexocTHas 2
cUCTEMA

I'eHoTnnmn  Kak [EIOCTHasT CHCTEMA.
[TneiioTponus — MHO>KECTBEHHOE
JICUCTBHE reHa. MHOXeCTBEHHBIN
AJJICIIU3M. Bzaumoneiicteue

HEaJUIEJIbHBIX T€HOB.
KommuiemeHTapHOCTB. DNHUCTA3.
[Mommmepust.

I'eneTnyeCckuil KOHTPOJIb Pa3BUTHUSA
pacTeHul, )KUBOTHBIX U YEJIOBEKA, a
Takke (PU3MOIOTMUECKUX MPOIIECCOB,
MOBEJICHUSI 1 KOTHUTUBHBIX ()YHKITUH.
I'eHeTnyeckre MEXaHU3MBI
cUMOUMOreHe3a, MeXaHu3Mbl
B3aMMOJICCTBUS «XO35IMH — [1Apa3uT» U
«XO3MH — MUKPOOHOMY.

['eneTnueckue acrekTsl KOHTPOJIS U
V3MEHEHUS HACJIEACTBEHHON
uH(GOPMAIINH B TOKOJICHUSIX KIIETOK U
OPraHUu3MOB.

JlemoHcTpauuu

Tabauiel U cxeMbl: «MHOKECTBEHHBIH
aenu3my; «B3aumMoaeiicTBre reHOBY

PackpbIBaTh coaepx’aHue TEPMUHOB U
MTOHSTHN: MHOKECTBEHHOE JIEMCTBUE FeHA
(ruteoTponust), KOMILIEMEHTaPHOCTh,
AIIUCTA3, MOJUMEPHUSL.

Onpenenatb  (HOpMBI  B3aUMOJICHCTBUS
aJUICJIbHBIX U HEAJIJIEIbHBIX T€HOB.
[IprBOAUTE PUMEPHI INIEUOTPOITHOTO
JEeHICTBUSA T'€HOB.

Pemiath reHeTHYECKHE  3aJayu Ha
B3aMMO/ICHICTBUE HEAJICIbHBIX T€HOB

Wroro gacos mo reme 10

13

Tema «BaKOHOMepHOCTH HU3MCHYMUBOCTH)




13.1 | IBmeH4MBOCTH 1 B3anmopeiicteue reHotuna W cpensl  PackpeiBaThk colepiaHue TEPMUHOB U

MPU3HAKOB. Bus npu hopMupoBaHuu (peHoTumna. MOHSITUN: U3MEHUYUBOCT,

U3MEHYUBOCTH N3mMeHunBOCTh MPU3HAKOB. HEHACJIe/ICTBCHHAs! U3MEHYUBOCTb,
KauecTBeHHbIE U KOJTUYECTBEHHBIC HACJIEJICTBEHHAS! U3MEHYUBOCTb.
npu3HaKu. Buabsl ©3MEHUHUBOCTH: CpaBHMBATh HEHACJICICTBEHHYIO
HEHACJIeICTBEHHAsI U HACJIEJCTBEHHAsl. | U3MEHYMBOCTh C HACJIE/ICTBEHHOM.
JeMoHcTpanun [TpuBOUTH MpUMEPHI KAUECTBEHHBIX U
TaGauiiel u cxeMmbl: «Bubt KOJIMYECTBEHHBIX MTPU3HAKOB
U3MEHYUBOCTH. OpraHU3MOB, IPOSIBJICHUN Y
OO6opynoBaHue: )KuBbIC ¥ TepOapHbIE | OPraHU3MOB HEHACIIECTBEHHOU U
AK3EMIUISIPbl KOMHATHBIX PACTEHUIA; HACJIEJICTBEHHOU U3MEHUUBOCTHU

pucyHku (potorpaduu) )KUBOTHBIX C
Pa3ITUYHBIMU BUIAMH U3MEHYMBOCTH

13.2 | MoaudukanmnoHHast 2 MoaudukannoHHas U3MEHYUBOCTD. PackpsiBaTh coepkaHre TEPMUHOB U
U3MEHUYHMBOCTD Ponb cpenst B popmupoBanumn MOHITHI: MOU(DUKAIMOHHAS, WIH

MOIU(PUKAIUOHHON N3MEHUYNBOCTH. dbenoTunuueckasi, ”I3AMEHUYUBOCTD,
Hopwma peakuuu npusHaka. BapUaHTa, BAPUALIMOHHBIN PSI,
Bapuanmonsslii psa 1 BapualiOHHAst BapUallMOHHAS KPUBasi, HOpMa pPEAKIUU
kpuBas (B. Noranucen). CoiicTBa npu3HaKa, MOAU(PUKALINH.
MOIU(PUKAIUOHHON H3MEHYNBOCTH. XapakTtepu3oBaTh CBOMCTBA
JdemoHcTpanuu MOIU(PUKAIMOHHON H3MEHYHUBOCTH.
TabauIIbl ¥ CXeMBI: [Ioka3bIBaTh pOJIb YCIOBUM BHEIIHEN

«MoaudukamoHHast U3BMEHUYUBOCTEY». | CPEIIbl B pa3BUTUU MOIU(DUKAITMOHHOM
OO0opynoBaHue: )XUBbIE ¥ repOapHble | ©3MEHYUBOCTH Y OpraHn3mMoB. CTpPOUTh
IK3EMIUTSIPbl KOMHATHBIX PACTCHHIA; BapUAIMOHHBIC PSIBI U

pucysku (potorpadum) )KUBOTHBIX




¢ IpUMepaMu MOAU(PUKALIMOHHON
n3MeHuuBoctu. Jlaboparopnasi padora
«HccenenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKALUOHHON U3MEHYUBOCTH.
[TocTpoeHre BapuanOHHOTO PsAia U
BAPUALMOHHOU KPUBOW»

rpaguk  KpUBOM  HOPMBI  pEaKLHH
IIPU3HAKOB Y PA3JIUYHBIX OPTaHU3MOB

13.3 | I'eHoTHNIMUECKas I'eHoTUNIMYECKasi U3BMEHYMBOCTb. PackpeiBaTh cogepxaHue TEPMUHOB U
U3MEHYUBOCTb. CBolicTBa Fr€HOTUITMYECKOM MOHSATUN: KOMOMHATHUBHAS
KomOunatupHas W3MEHUYUBOCTU. BUIbI TEHOTUNIUYECKOW | U3MEHYMBOCTh, MyTallMOHHAS
U3MEHYUBOCTD W3MEHYMBOCTH: KOMOMHATHBHAS, W3MEHYUBOCTh, KOMOWHAIINH, MYTAIUH.

MyTallMOHHAS. XapakTepu3oBaTh CBOMCTBA
KomMOunHaTuBHAs HU3MEHYUBOCTD. F€HOTUIUYECKON U3MEHYHUBOCTH.
Melio3 ¥ MoJIOBOM IPOLIECC — OCHOBA OnuceiBaTh MEWO3 U MOJOBOM MPOIECC
KOMOWHATUBHON M3MEHUYUBOCTU. POlIb | KaKk OCHOBY MPOSIBIICHUSI Y OPraHU3MOB
KOMOWHATUBHON N3MEHYUBOCTH B KOMOWHATUBHON N3MEHYHUBOCTH.
CO37JaHUU TeHETHYECKOTro pazHooOpa3usi | [loka3piBaTh Ha KOHKPETHBIX MpPUMEpax
B [IpeJieax OJHOTO BUJA. pOJIb KOMOMHATUBHON M3MEHUMBOCTU B
JdeMoHcTpanun CO3/IaHUH TEHETUYECKOTO PazHoOoOpa3us
Tabauiel u cxembl: «kKomOMHATHBHAS OpPraHu3MOB B IIPEJIeNIaX OJJHOTO BHU/IA.
U3MEHUYUBOCTBY, «Melo3y, CpaBHUBaTH TCHOTUITUYECKYIO
«Om1010TBOPEHUE WU3MEHUYMBOCTh C MOJU(UKAIIMOHHON

13.4 | MytanmonHas MyTanmoHHas "3MEHYUBOCTb. Bubl PackpeiBaTh conepkaHre TEPMUHOB U
W3MEHYHUBOCTD. MyTalllii: TEHHbIE, XPOMOCOMHBIE, MOHATUI: MYTAallMN, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHble. CIIOHTaHHBIE U nepecTpoiiku (abeppaiun),
MYTallMOHHOT O VHJIYUHPOBAHHbIC MyTallUU. SlA€pHbIE | MOJUILIOWINS, AaHEYTUIOU TN, MYTAHT,




rpouecca.
DIUreHeTUKa

Y LUTOIUIA3MATUYECKUE MYTAIUU.
ComaTtnueckue v NoJIOBbIE MYTAIIUH.
[IprunHBI BO3BHUKHOBEHHS MYTALUN.
MyTareHnsl 1 UX BIUSHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Mpoliecca. 3aKOH
TOMOJIOTUYECKUX PAJIOB

B HacyieAcTBeHHOM n3menunBoctu (H.1.
BasuiioB). BHesiiepHas 13MEHUUBOCTD U
HACJICJICTBEHHOCTb. JnuceHemuxa u
INUCEHOMUKA, POJIb INULEHEeMUYECKUX
Gaxmopos 6 HacredosaHuu u
UBMEHYUBOCU (heHOMUNUUECKUX
NPUHAKOB V OP2AHUZMOS.
JdeMoHcTpauuu

[loptperst: I'. [Ie ®pus, B. MoranuceH,
H. 1. BaBunos.

TabGnuipe! 1 cXeMbl: «I €eHeTHUEeCKHE
3a00JIEBaHUS YeIOBEKa», « BUIbI
MYyTaL».

OO0opynoBaHue: KMBBIC U TepOapHBIC
AK3EMILUISIPbl KOMHATHBIX PACTCHUI;
pucyHku (potorpaduu) )KUBOTHBIX C
pa3JIUYHBIMU BUJAMU U3MEHUYUBOCTH.

MyTareHsl.

[IpuBOoAUTH IIPUMEPBHI MYyTaLuH,
BCTPEYAIOIINXCA Y Pa3HBIX OPraHU3MOB.
Knaccuduunponatsb MYyTalllH 1o
pPa3HBIM OCHOBAHUSIM.

Pa3nuyaTh Ha U300paxeHusIX (cxemax,
Ta0JIMI1aX) TeHHbIE MYTAlIUH,
XPOMOCOMHBIE IEPECTPOUKHN PA3HBIX
BUJIOB: JIEJICLIUH, TYTUITMKALINH,
TPaHCJIOKAllU1, THBEPCUU; TEHOMHBIE
MYTallHH.

CpaBHuBaTh MeXIy COOOH MyTaluu
pPa3HBIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MyTalMOHHOM U3MeHYMBOCTH. Ha3biBaTh
MPUYUHBI MYTAlUi, BBISBIIATD
UCTOYHUKH (PAKTOPOBMYTAreHOB B
OKpYy>Karoliei cpeae (KOCBEHHO).
[TpuBouTh POpMYIUPOBKY 3aKOHA
TOMOJIOTUYECKUX PAIOB U
HaclIeACTBeHHOU n3menunsoctu H. M.
BaBuioBa 1 000CHOBBIBATh €T0
3HAYEHME I IPAKTUKH CEIIBCKOTO
XO3511CTBa




IIpakTHyeckas padora
«MyTanuu y 1po30Quiibl (Ha TOTOBBIX
MUKpOIpEnapaTax)»

Utoro

9acCoB I10 TEMC

14

Tema «I'eHeTHKA YeI0OBEKA»




141

['eneTuka yenosexa.
MeToasl MEAUITUHCKOU
T€HETUKH

Kapuorumn uenoseka. Mexaynaponnas
pOrpamMMa MCCIEAOBAHUS TEHOMA
yeaoBeKa. MeToabl n3y4eHus T€HETUKH
YeJI0BEKa: N'e€HEeaJOrMYeCKUM,
ONM3HEIOBBIN, IMTONCHETUUCCKHH,
MOMYJISIIUOHHO-CTATUCTUYECKHUH,
MOJIEKYJISIPHO-TEHETUYECKU .
CoBpeMeHHOE OnpeICICHUE TEHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAaHUE,
F€HOTUIIUPOBAHUE, B TOM UHUCIIE C
nomoiso I11[P-ananu3a.
HacnencrBennbie 3a00jieBaHus
yejioBeKa. [ eHHbIe U XpOMOCOMHBIE
OoJie3HM YestoBeKka. bonesnu ¢
HACJIEJICTBEHHOU
MIPEPACIIONONKEHHOCTHIO. 3HAUCHUE
MEIUIIMHCKON T€HETUKHU B
MPEIOTBPALLICHUH U JICUCHUU
IreHEeTHYECKHX 3a00JICBaHUI YeIIOBEKA.
Mennko-reHeTn4eckoe

KOHCYJIbTUpOBaHu€e. CTBOJIOBBIC KIETKHU.

[loHATHE (TEHETHUECKOTO

PackpsiBaTh cojiepkaHie TEPMUHOB U
IIOHATUI: CEKBEHUPOBAaHUE, KapTa
XpOMOCOMBI, TPOOaH/1, HACJIEICTBEHHBIE
0oJie3Hn (MOHOTCHHBIC, TTOJTUTCHHBIC,
IeHHbIE, XPOMOCOMHBIE),
MEUKOTE€HETHIECKOE
KOHCYJIbTUPOBAHUE, JI0POJIOBAsI
JIMarHOCTUKA, aMHHUOIICHTES3.
[lepeyucnsiTb 0COOEHHOCTH U3YUCHUS
TCHETUKH YeJI0BEKa U METO/IbI
MEJIUIIMHCKON TeHETUKH.
XapakTepu30BaTh METOJIbl U3yUCHUS
TCHETUKH YeJIOBeKa (TeHEAIOTHIECKUM,
OJIM3HELOBBIN, IINTONCHETUYSCKHI,
MOJIEKYJIIPHO-TE€HETUYECKHIA,
NONYJIALIMOHHO-CTATUCTHYECKUI ).
OnuceIBaTh LENH, 38Ja41 U JOCTHKEHUS
MEXKIYHAPOIHOM ITporpaMmebl «I eHoM
yenoBekay. Paznnyars Ha H300pakeHUSIX
(cxemax, TabauIax) KapThl XPOMOCOM
(renetuyeckue, GU3NIECKUE,
CHKBEHCOBBIE).




rpy3a». OTUYECKHE ACTIEKTHI
UCCJIeIOBaHUl B 00J1acTH
PENAKTUPOBAHUS T€HOMA U CTBOJIOBBIX
KJIETOK.

I'enetnueckue GakTOPhI MOBBIIEHHOM
YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3MUECKOMY U XUMHUYECKOMY
3arpsA3HEHUIO OKPYKAOLIEN CPELBI.
I'eneTnyeckas npeapacnoioKEeHHOCTh
YeJI0BEKA K NATOJIOTHUSIM.
JdemoHcTpanuu

Tabauiet u cxembl: «Kapuotur
YeJI0BEeKay», «METOoIbl U3yUYEHHUS
IeHETHKH YeJIoBeKay, «[ e HeThuecKue
3a00JIeBaHUs YETIOBEKA.
IIpakTuyeckasi padora
«CocTaBJIEHHE U aHAJIU3 POJOCIOBHOW»

OnuceiBaTh METOIBI COBPEMEHHOTO
OTIpeICIICHHsI TCHOTHUIIA OpTaHU3Ma.
TIOJITHOTEHOMHOE CEKBECHUPOBAHHUE,
TCHOTUITMPOBAHKE, B TOM YHUCIIEC C
nomoiso I11[P-anann3a.
XapakTepu30BaTh HACICACTBCHHBIC
3a00/1eBaHUs YeI0BEKa U 3a00JI€BaHUS C
HacJeICTBECHHOMN
MPEIPACTIOIOKEHHOCTHIO.

CpaBHUBATh F'€HHBIE, XPOMOCOMHBIE
00J1e3HM YeJIOBEKA U OOJIE3HU C
HaCJICICTBEHHOM
IPEIPACTIOIOKEHHOCTHIO.
VYcraHaBIMBaTh B3aUMOCBSI3b MEXKIY
HAacJeJICTBEHHBIMH 3a00JIEBAaHUSIMU
YeJIOBEKA U X T'€HETUUECKOM OCHOBOM.
OO0OOCHOBBIBAaThH 3HAUYEHHE
MEINKOIr€HETUIECKOTO
KOHCYJIbTUPOBAHUS B IPEAOTBPAIICHUN
1 JIEYCHUHU HACJIEICTBEHHBIX
3a00JIEBaHUN YeJIOBEKA

Htoro yacos o teme 3
15 | Tema «Cenexkuuisi OpraHu3MoB»
15.1 | OcHOBHBIE NOHATHSA 1 JlomecTuKamnus U CeaeKIusl. PackpsIBaTh cojiep>kaHUE OCHOBHBIX

CCJICKIINH

3apokIeHUE CENCKIINU U
nomectukanmu. Yueuue H.M. BaBuiioBa
o LlenTpax

MOHSITUM ; CEICKIUS, JOMECTUKALIHSI,
MIPUMUTHBHAS CEJIEKIIHUS,
KOMOWHATUBHAS CEJICKIIUs, COPT,




IPOUCXOKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHui. Posib cenexkuu
B CO3/IaHUM COPTOB PACTEHUN U MOPOJ
#KUBOTHBIX. COpT, MOpOAA, IITAMM.
3aKOH r'OMOJIOTUYECKUX PSOB B
HaclieAcTBeHHON n3MeHunBoctu H.U.
Basunoga, ero 3Hauenue s
CEJICKIIMOHHOU PadoTHhl.
JdemoHcTpanuu

Iloprpetsr: H. 1. BaBuios,

N. B. Muuypumn, I'. /1. Kaprieuenxo,
IT. IT. JIykbsinenko, b. JI. Actaypos.
Tabmwmiiel u cxeMbl: «L{eHTpbI
IPOUCXOXKIEHUSI U MHOTO00pasus
KYJbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTUYECKUX PSJIOB B
HACJIEJICTBEHHOW U3MEHUUBOCTH.
JlaGoparopuasi padora «/3yuyeHue
COPTOB KYJIbTYPHBIX PACTEHUI U OPOJ
JIOMaIIHUX

YKABOTHBIX»

opo/ia, MITAMM.
[lepeuncisiTh OCHOBHBIE ATAIbl PA3BUTHUS
CEJIEKIIMU KaK MPOLIECCa U HAyKH.
XapakTepu3oBaTh COJAEP)KAHUE YUCHUS
H. . BaswioBa o  lleHrtpax
MIPOUCXOXKICHUSA u MHOT000pa3us
KYJIbTYPHBIX PACTCHUH.

[Toka3biBaTh LIEHTPBI TPOUCXOKIACHUS U
MHOT'000pa3usi KyJIbTyPHBIX PaCTCHUHN U
LleHTpbl TOMECTUKAIIUM TOMAITHUX
JKUBOTHBIX Ha KapT€ MUPA, CBSA3BIBATH UX
MECTOMOJIOKEHUE C OYaraMu
BO3HUKHOBEHUS JIPEBHEUIIINX
[UBWJIN3AIIHN.

CpaBHUBaTh COPT, MOPOJY, IITAMM c
BUJIAMU-POJIUYAMH.

OO0O0CHOBBIBaTh 3HAUCHUE 3aKOHA
TOMOJIOTHUYECKHUX PSJIOB B
HaclieaAcTBeHHOU n3MenunBoctu H. U.
BaBuiioBa aj1s ceNeKIMOHHOM pabOoTHI.
OnuceIBaTh MEPCIEKTUBBI
JIOMECTUKAIMHA U CO3JaHUE HOBBIX
COPTOB KYJbTYPHBIX pPACTEHUI, TOPOJI
JIOMAlTHUX )KUBOTHBIX U IITAMMOB
MHUKPOOPraHU3MOB




15.2

MeToabl CENeKIIMOHHOM
pabotel. CoxpaHeHue,
W3YyUYEHUE U
HCITOJIb30BaHKE
FeHETHYECKUX

pecypcoB

Mertonbl CeneKIMOHHON PabOTHI.
HckyccTBeHHBIN 0TOOP: MacCCOBBIN U
VHJIUBUYaJbHbBIA. DTaIbl
KOMOUHAIIMOHHOM CEJICKIIUU.
HcnelTanue npou3BoauTeENEN 110
notoMcTBy. OTOOp MO reHOTHUITY C
MOMOIIIBIO OLIEHKU ()EHOTHUIIa TOTOMCTBA
¥ 0TOOp IO TEHOTUNY C MOMOIIBIO
ananuza JIHK.

HckyccTBeHHBIM MyTareHes3 Kak METO/T
CEJICKIIMOHHOU paboThl. PajgnanmoHHbIM
Y XUMUYECKUI MYTareHe3 Kak UICTOUYHUK
MyTalui y KyJIbTYPHBIX (OpM
opranu3MoB. Hcnons3oBaHue
T€HOMHOTO PEJAKTUPOBAHUS U METOJOB
pexkomOuHanTHBIX JIHK 11 monmydyenus
MCXOJIHOT'0 MaTepHaa JJis CEJICKIHUU.
[TonyyeHne NOIUIITIONAOB.
BuyTtpuBugoBas rubpuan3anus.
bru3KkopoACTBEHHOE CKPEIIMBAHUE, WU
uHOpuauHT. HeponcteenHoe
CKpENIMBaHUE, WIIA ayTOPUIUHT.
['eTepo3uc u ero NpUYUHBI.
Hcnonb3oBanue rerepo3uca B
cenekiuu. OtnanéHras THOpUIN3aIns.
[Ipeononenne

PackpbiBaTh conepkaHlue TEPMUHOB U
HOHSTHI: HICKYCCTBEHHBII 0TOOp,
IPOU3BOJIUTEIH, IKCTEPHED,
OJIM3KOPOACTBEHHOE CKPEIIMBAHKE, WU
UHOPUIMHT, HEPOJICTBEHHOE
CKpEIIMBaHUE, WK ayTOPUIUHT, YUCTas
JIMHUS, TeTepo3uc (rudpuaHas cuia),
T€HOMHOE pelaKTUPOBaHUE,
UCKYCCTBEHHBIN MyTareHes,
(bakTopbIMyTareHsl, OJUIIIIOUIBI,
oTnanéHHas THOpUAN3aIus,
CEKBEHHPOBaHUE. XapaKTEPU30BaTh
OCHOBHBIE METO/IbI CEJICKIIUU PACTEHUHN U
KUBOTHBIX:

HCKYCCTBEHHBIN 0TOOP U THOPUIU3AIHIO.
CpaBHMBATh MacCOBBIN UCKYCCTBEHHBIN
0TOOp C MHANBUAYAITbHBIM, TTOKA3bIBATh
UX 3HAYEHHUE JIJIS1 CEJIEKIUU KYIbTYpPHBIX
pacTEeHUI U TOMAIIHUX KUBOTHBIX.
[IpuBOAUTH KOHKPETHBIE TPUMEPHI
OTIHANEHHON THOPUIN3ALUU B CEIEKLUH.
OnuceiBats onbIT I'. [[. Kaprieuenko no
IPEOI0ICHUIO OECIUIONNS MEKBUIOBBIX
ruOpHUIOB.

Pa3nuuars Ha u300pakeHUsiX (cxemax,
Ta0NUIIaX) Y OTACIbHBIX




OecIu1oIust MEXBUIOBBIX THOPHUIOB.
JlocTrKeHus CeIeKIMU PaCTeHUH U
KUBOTHBIX. «3€1EHAs PEGONIOYUAN.
CoxpaHeHUE U U3YYEHNUE TEHETUYECKUX
pPECYpPCOB KYyJIbTYPHBIX PACTEHUM U UX
JTUKUX POAUYEH JJIs1 CO3/1aHUS HOBBIX
COpPTOB M THOPHUIOB
CEIIbCKOXO03IMCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanenue u ynpasienue
2eHemu4yecKuMU pecypcamu
CeNbCKOXO03AUCMBEHHBIX U NPOMBICIOBbIX
HCUBOMHBIX 8 YEJISAX YAYUUEeHUs
CYUecmeyomux u coO30anust HOBbIX
nOPOO, TUHULL U KPOCCO8, 8 MOM YUCTLE C
NpUMEHEeHUeM COBPEMEHHBIX MeMO008
HAY4YHbIX UCCIe008aAHULL, Nepedo8blX
uoetl u nepcneKmuBHbIX MexHOA0U.
JdeMoHcTpauuu

[Toptpersi: H. M. BaBuiios,

H. B. Muuypus, I'. 1. Kaprieuenko,

H. bopnoyr, /I. K. bensies.

Tabauib! U cxeMbl: «MeToabl
ceneknumny, «OTnanéHHas
rudbpuanzanus», «MyrareHes».
JlaGoparopHasi padora

«3yueHue MeTo10B CEJIEKIINH

npeAcTaBUTENe KOHKPETHOTO COpPTa U
MOPO/IbI XO35IUCTBEHHO IICHHBIC
MPU3HAKU, HEOOXOIUMbIE YETIOBEKY.
XapaKTepru3oBaTh POJIb CEJIEKIIUU B
o0ecrneueHrH PO I0BOTLCTBEHHOM
0€30MacHOCTH YeJIOBEUYECTRA.
[TpuBOAUTH KOHKPETHBIE TPUMEPHI
JOCTUKEHUHN CENEeKITUU KYJIbTYPHBIX
pacTeHui U JOMAITHUX KUBOTHBIX B
Poccun




pacTeHu»

IIpakTtuyeckas padora  «IIpuBuBKa
pacCTEHUIN.

Ikckypeust «KOCHOBHBIE METOJIBI U
JNOCTHKEHUS CEJEKIINN PACTEHUM U
KUBOTHBIX (Ha CENEKIIMOHHYIO
CTaHIMIO, TUIEMEHHYIO (epMmy,
COPTOUCIIBITATENbHBIN YYacTOK, B
TEIJINYHOE XO3SICTBO,

B JJaOOpATOPHUIO arpOYHUBEPCUTETA UITH
HAay4yHOT'O LICHTPA)»

Hroro

9acCoB I10 TCMC

4

16

Tema «bMOTEeXHOJIOTHS U CHHTETHUYECKAsI 0MOJIOTHs»




16.1

buorexHomorus kak
HAayKa U OTPacilb
MPOU3BOJICTBA

OOBEKTBI, HCIHOJIb3YyEMBIE B
OMOTEXHOJOTUU, —  KIETOYHbIE H
TKaHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI,
UX XapaKTEPUCTHKA.

TpaauumoHHas OMOTEXHOJIOTHS:
xJieboneueHue, noxyyeHue
KHUCIIOMOJIOUHBIX MPOAYKTOB,
BUHOJIEeTME. MUKPOOHOIOTHYECKUI
cuHTe3. O0BEKTh MUKPOOMOIOTHYECKUX
texHojorui. [IpousBoacTBo Gerka,
AMUHOKHUCJIOT U BUTAMHUHOB.
JdemoHcTpanuu

Tabauiel u cxembl: «Vcnons3oBanue

PackpeiBaTh cojiep:kaHuEe TEPMUHOB U
MTOHSTUH: OMOTEXHOIOTHS,
TpaguIIMOHHAsE OMOTEXHOJIOT S,
MUKPOOHOIOTUYECKUN CUHTE3,
MUKpPOOHOIOTHYecKasi TEXHOJIOTHSI.
[lepeuncisaTe HapPaBICHUS
OMOTEXHOJIOTHUH; IICJIU U 3aJ1a4H,
CTOSIIIINE TIepe] OMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
UCIIOJIb3yeMbIe B OMOTEXHOJIOTHUHU, —
KJICTOUHBIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OnuceiBaTh OCHOBHBIE METO/IbI
TPaAUIIMOHHON OMOTEXHOJIOTUH U




MUKPOOPTaHU3MOB B ITPOMBIIIIJICHHOM
npou3BojicTBe». JlabopaTopHhasi
padora «M3yueHue oObEKTOB
ouorexnonorun». [lpakTuueckas
pabora «llonydyeHue MOJTOUYHOKHUCIIBIX
MPOJIYKTOBY.

IKCKypcus «buotexnomorus —
BOKHEUINIAs] TMPOU3BOAUTENIbHAS CHUJIa
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUUECKOE
MIPOU3BOJICTBO)»

TOCTIKEHUS MUKPOOHOJIOTTIECKOM
TEXHOJIOTUU.

OO00CHOBEIBAThH 3HAYECHHUE
OMOTEXHOJIOTUH

JIJIS CEJIbCKOXO03SMCTBEHHOT'O
TIPOU3BO/ICTBA

16.2

OcHOBHBIC
HaIpaBJICHUS
CUHTETUUYCCKOM
OHOJIOruu

Co3znanue TeXHOJIOT Ui 1 HHCTPYMEHTOB
EJICHANPABIEHHOTO U3MEHEHHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIBIO
MOJIYYE€HUSI OPTaHU3MOB U UX
KOMITOHEHTOB, COZEp>KaluX HE
BCTPEUAIOIINECS B MPUPOJIE
onocunTeTndeckue mytu. Knerounas
uHXeHepus. MeToabl KyIbTyphl KIETOK
Y TKAHEW pACTEHUU U )KUBOTHBIX.
Kpunobanku. Comatndeckas
TUOpUIN3AINS U COMATUICCKUIN
smOpuorenes. Mcronas3oBanue
raruiouI0B B CEJICKITNN PACTEHUI.
llonyuenue MOHOKIOHANLHBIX AHMUME.

PackpsiBaTh coepkaHne TEPMUHOB U
MOHSATUI: KJIETOUHASI UHKEHEPUS,
KJIETOYHAsl TEXHOJIOTUS, METO/]
KYJIbTYPBI KJIETOK ¥ TKaHEM,
TOTUIIOTEHTHOCTb, ITIOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAIBHOE
Pa3sMHOKEHUE PACTCHUM, COMAaTUYECKas
rUOpHUIN3AIINs, TaIIOUIbI, THOPUIOMBI,
MOHOKJIOHAJIBHBIE U MOJUKIOHAIbHbBIE
AHTUTEJIA, METOJI TPAHCILIAHTALIUU SIAED,
KJIOHHPOBAHUE.

XapakTepru3oBaTb OCHOBHBIE
HaIPaBJICHUSI CHHTETUYECKON OMOJIOTHH.




Hcnonvzosanue MOHOKIOHAIbHBIX U
NOJUKTIOHATIbHBIX AHMUMET 8
meouyune. VICKyCCTBEHHOE
OIUIONOTBOpEHUE. PEKOHCTPYKIIMS
SMIEKIIETOK U KIOHUPOBaHUE
KUBOTHBIX. MeTO1 TpaHCIIaHTAI[UU
Aaep KIeToK. Texnonoeuu
0300po8IeHUsl, KYIbMUBUPOBAHUS U
MUKPOKIOHANbHO20 PA3MHONCEHUSL
CeNbCKOXO3AUCMBEHHBIX KYIbINYD.
JdemoHcTpanuu

Ta6awmiel u cxembl: «KneTounas
VHXKECHEPUS»

OnuceiBaTh HA KOHKPETHBIX MTPUMEpax
METO/bI KJIETOUHON NHKEHEPUH.
[IpuBOAUTH MpUMEPHI UCIOJIB30BAHHUS
MOHOKJIOHAJIbHBIX U MOJUKJIOHAJIBHBIX
aAHTUTEN B MEJIULIMHE.

OueHnBaTh 3HAYEHUE CUHTETUYECKOU
OMOJIOTHY JJI CEJIbCKOIO X035UCTBA U
MEIULIUHBI




16.3

XpomMocoMHas U
TE€HHAs] UHXKEHEPUS

XpOMOCOMHAasA U TEHHas1 UHKEHEPHUS.
HckyccTBEHHBIN CUHTES IT'€HA U
KOHCTPYUPOBaHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennvix
opz2anuzmos. JJ0CTuKeHus u
MEPCIEKTUBBI XPOMOCOMHOMN U TEHHOU
WHXEHEPUU. DKOJOTUYECKUE U
ATUYECKHE MPOOIEMbI TEHHOM
MHKeHepuu. leMmoHcTpanuu
Tabnuiiel u cxeMmbl: «I eHHas
VHXKEHEPHUSI»

PackpsIBaTh copepkaHue TEPMUHOB U
MOHATUI: T€HHAs] UHXKEHEPUS,
PECTPUKLIMOHHBIE dHIOHYKJIEa3bl
(pecTpHKTa3bl), JIUIKUE KOHIIBI,
IJ1a3MU/Ibl, PECTPUKIIMS, TUTUPOBAHUE,
TpaHcpopMalus, CKpUHUHT,
TpaHCTE€HHbIE (T€HETUYECKU
MOAU(PUIUPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOABI PENPOIYKTUBHOTO
Y TEPaneBTUYECKOTO KIIOHUPOBaHMS,
KJIETOYHBIE TEXHOJIOTUHU U CIIOCOOBI
Ir€HETUYECKON NHKEHEPUH.
XapakTepu30BaTh JOCTHKEHUSI TEHHOU
WUHXECHEPUHU.

OueHnBaTh 3KOJIOTUYECKHUE U AITUUECKUE
po0IeMbl KIIOHUPOBAHMS M CO3/IaHMUS
TPAHCTE€HHBIX OPTaHU3MOB,
MEPCIEKTUBBI Pa3BUTHSI XPOMOCOMHOW 1
T€HHON MH)XECHEPUU




16.4 | MeguiHaCcKue
OMOTEXHOJIOTHUH

MeauuuHcKue OMOTEXHOIOT UH.
Ilocmeenomnas yugposas meouyuna.
1] P-ouacnocmuxa. Memabonomuwiii
AHANU3, 2EHOYEHMPUYECKUL AHAU3
npomeoma 4enoseka 07 OYeHKU
COCMOAHUS €20 300POBbSI.
Hcnonvzosanue cmeosiosbix Kiemokx.
Tapeemnas mepanus paxa.
3D-buounsicenepus ona paspabomxu
@DYHOAMEHMATILHBIX OCHOB MEOUYUHCKUX
MexHoI02ull, CO30aHUsi KOMNIEKCHbIX
MKaHeu couemanuem mexHol0ull
MpéxmepHo2o OUONpuURmMuUHea U
ckaghghonounea onsa peuwtenus 3a0a4
NepCOHANUIUPOBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHBIX BAKYUH C YeETIbIO
obecneyeHuss KOMOUHUPOBAHHOLL
s3auwumol om 6030youmeneii OPBU,
YCMAaHosIeHUe MOJIeKYIAPHLIX
MEXAHUIMO8 PYHKYUOHUPOBAHUSL

PackpsIBaTh copepkaHue TEPMUHOB U
HNOHSTHI: MEUIUHCKAsI OMOTEXHOJIOTHS,
MeTa0O0JIOMHBIN aHAJIN3,
TE€HOLIEHTPUYECKNN aHAIIN3,
NEPCOHAIM3UPOBAHHASI MEULIMHA,
pereHepaTuBHas MEAULMHA.
XapakTepu30BaTh METO/IbI
MeTab0JIOMHOT'O ¥ T€HOLIEHTPUUYECKOIO
aHaJIn3a; UCIOJIb30BAHUE CTBOJIOBBIX
kiieTok; [ II[P-nuarsoctuky; TapreTHyto
TEparumo paxka

PHK-cooeparcawjux B8UPYCO8,
8bI3bIBAIOUWUX 0000 onacwwie
3a001e6aHUsL YEeN08EKA U HCUBOMHBIX

HToro uacoB 1o teme

Pe3epBHOe Bpems




OBILIEE

KOJIMYECTBO

YACOB IIO ITPOI'PAMME

102

11 KJIACC
HaumenoBanue
Nij/n pa3aesioB U TEM KOT;:Z(;TBO [IporpammMHoO€e conepxanue OcroBHbie BP;HB;);[(ZITGHBHOCTH
y4eOHOr 0 IpemMeTa yaai
1 | Tema «3apoxkaeHue U pa3BUTHE 3BOJIOIHOHHBIX MPeICTABJICHUN B OMOJIOTMH>
1.1 | DBodrOIIMOHHAS TEOPHS 1 OpostoninoHHas Teopus Y. JlapsuHna. PackpsiBaTh copepxaHue TEpMUHOB U

Y. lapBuHa

[IpeanockIKM BOSHUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4YHas
nestesibHOCTh Y. /lapBuHa.
JdeMoHcTpauuu

[lopTpeThl: Apuctortens, K. JIunnei, XK.

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

K. KroBbe, Y. [lapBuH.

Tabmauiel u cxembl: «CrcTema KUBOM
npupoasl (1o K. JIunuerw)», «Jlectauia
JKUBBIX cyliecTB (1o Jlamapky)»,
«MexaHu3m popMUPOBAHHS
MPUCTIOCOOJIEHNN Y pacTeHU! U
#UBOTHBIX (110 Jlamapky)», «Kaprta-
cxema mapuipyra nyremectBus Y.
JlapBuHay,

«Haxonku Y. [{apBuna»

TTOHSITUM: Kp€alluOHU3M, BU,
CHUCTCMATHKa, 6I/IHapHa$I HOMCHKJIATYypa,
HCKYCCTBCHHAA CUCTCMaA KJIaCCI/I(l)I/IKaIII/II/I
OpraHnU3MOB, HCTOpI/I‘ICCKHﬁ MECTOA,
JapPBUHU3M. XapaKTCpI/ISOBaTB B3TJIAAAbI

Apucrtorensa, Ownenokna, Jlykperus
Kapa, /Ix. Ped Ha pa3Buthe KuBON
PUPOJIBI.

OuenuBare Brxianx K. Jlunnes B

pa3BUTHE OMOJIOTHH.

CpaBHUBATH B3I/l HA BUJ U
sosironio K. Jlnunnes, XK. b. Jlamapka u
Y. JlapBuHa.

Kputnuecku oneHnBaTh
KPEalMOHUCTCKUE B3TJISAbI HA KUBYIO
MIPUPOY.

[lepeducnsaTs KyabTypHO-UCTOPUUYECKHUE
Y €CTECTBEHHO-HAYYHbIC MPEATOCHUIKH




IIOSIBJICHUS DBOJIIOLIMOHHON Teopun Y.
JlapBuna.

OnuceIBaTh pOJIb HCTOPUYECKOTO
MeToa.

M3marath CyIHOCTH 3BOJIOLUOHHON
teopun Y. JlapsuHa.

Ha3zbiBaTb 0ocHOBHBIE (paKThl OHOrpadguu
Y. JlapBuHa ¥ dTaIbl CO3AaHUS UM
DBOJIIOLIMOHHOU TEOPUU

1.2

JIBmKyIue CUJIbl
BOJIIOIIMH BUJOB 10
Y. lapsuny

JIBMXKYIIIE CUITBI SBOJTFOIIUN BUJIOB T10
Y. JlapBuny (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXEHUS OPTaHU3MOB,
HACJIeICTBEHHAsI ©3BMEHUYUBOCTb, 00ph0a
3a CyIIeCTBOBaHHUE, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD).
JdemMoHcTpaumuu

Iloprper: Y. JlapBuH.

Ta6mwmiel 1 cxembl: «DopmMbl 0OPHOBI 32
cymectBoBaHue», «ITopobl ronybei,
«MHoroob6pasue KyJIbTypHBIX (hOpM
KarycThl», «Iloposibl moManHux
KUBOTHBIX»,

«Cxema 00pa3oBaHMsI HOBBIX BUIOB

(mo Y. JapBuny)», «Cxema
COOTHOIIICHUS JIBIKYIIHX CHJI
IBOJTIOTIAF

PackpeIBaTh coepkaHue TEPMHUHOB U
MOHSTHI: HACJICICTBEHHOCTD,
U3MCHYMBOCTh, NCKYCCTBEHHBINH OTOOP,
O6opb0a 3a CcylecTBOBaHUE,
€CTECTBEHHBI 0TOOD.

W3narath CyIIHOCTb yUeHUs

Y. JlapBuHa 00 MCKYCCTBEHHOM OTOOpE.
XapakTepu3oBaTh  JIBUXKYIIHWE  CHJIBI
HBOJIIOIMH BUAOB 1O JlapBUHY.
[TpuMeHsTh 3HAHUS O IBMXKYIIUX CHUIIaX
HBOJIIOIMH BUIOB 10 JlapBUHY s
00BSICHEHUS MHOTOOOpa3us BHJIOB,
MOPOJI IOMAITHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTCHUU




1.3 | opmupoBanue 1 OdopmiieHne cuHTETUYECKON Teopun | PackpbIBaTh cofiep:kaHnue TEPMUHOB U
CUHTETUYECKON TEOpUHU spomonuu (CTD). HelitpanbHas Teopus | HOHSATHI: TapBUHU3M, MYTallUH,
ABOJIIOLHAH sBomtonru. CoBpeMeHHas MYTalMOHHBIN nponecc. OObICHATh

SBOJIIOLIMOHHAS OMOJIOTUs. 3HaYEHUE NPUYMHBI KPU3KCa JapBUHU3MA.

ABOJIFOIIMOHHON TEOPUU B OO60CHOBBIBaTh 3aKOHOMEPHOCTh

(GbopMHUpPOBAaHUYU €CTECTBEHHOHAYYHOH | TpaHc(hOpMaluu JapBUHKU3MA B

KapTUHBI MUpA. CUHTETUYECKYIO TEOPHIO 3BOJIFOLIUN

JleMoHcTpanun (CTDO).

IMoptpertsl: C. C. YetBepukon, U. N. N3narate ocHOBHBIE TTONI0KeHU CTO.

[IImaneraysen, [Ix. Xonaens, OuenuBath Bkian I'. Jle @pusa,

. K. benses. C. C. YerBepukona,

Tabauiel u cxembl: «OCHOBHbBIE N. N. llImaneraysexa, /I. K. bensesa B

II0JIO’KEHMSI CHHTETUYECKOM TEOpUHU ¢dopmupoBanue CTI. OneHuBaTh

IBOJIFOLII 3nauerne CTD B popmupoBanuu
COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa

Ntoro yacos 1o teme 4

Tema « MUKPOIBOIIOLHSA U €€ Pe3yJIbTAThD)




2.1

Oransl
3BOJIIOLIMOHHOIO
porecca:
MMKPOIBOJIOLUS U
MAaKpO3BOJIIOLIHSL.
[onmynsauus —
dJIEMEHTapHas eqMHULA
JBOJIIOLUU

[Honmynsuus Kak aneMeHTapHas eAuHUIa
3BoOIMHA. COBPEMEHHBIE METO/IbI
OLICHKM T€HETUYECKOI0 pa3Hoo0pasus 1
CTPYKTYpBbI nonyssiuuil. Misamenenue
reHooH/1a MOMYJISLUN KaK
3JIEMEHTAPHOE SBOTIOLMOHHOE SIBJICHUE.
3aKOH reHEeTUYECKOTO PABHOBECHS

PackpsiBaTh coiepkaHre TEPMUHOB U
TOHATUN: MUKPO3BOJIIOLIHUS,
MaKpOSBOJIOIMS, MyTalliy, TTOMYJISIIHS,
KOMOMHAIIMYU T€HOB, TeHO(OHT,
AJIEMEHTAPHOE SBOJIIOIIUOHHOE SIBJICHUE.
XapakTepu30BaTh MUKPOIBOJIOIUIO KaK
ATaIl MOSBJICHUS MPUCTIOCOOJIECHUN U
BUJ1000pa30BaHMSI.

Jlx. Xapau, B. BaiinGepra.
JdemoHcTpanuu

Tabuuiiel u cxeMbl: «MyTaluoHHasI
U3MEHUYUBOCTBY, «llomynsaunonnas
CTPYKTypa BUl1a», «Cxema NposiBICHUS
3aKoHa Xapau—BaitHOepray.
JlaGopaTopHasi paGora

«BBIsBIICHHE U3MEHUYHNBOCTH y 0COOCH
OJIHOTO BUJA»

XapakTepu3oBaTh MOMYJSIUI0 KaK
AIIEMEHTAPHYIO €UHHUILY IBOJIOIUU.
[IepedunciisaTh NpU3HAKU UIEATBHON
MONYJISIIUU U OOBSICHATH YCIOBUS
BBITIOJIHEHUS 3aKOHA XapIu—

Baitan6epra.

[IpumeHsATh HMMEIOIIMECS 3HAHUS A
OOBSCHEHUSI TPUYUH H3MEHUHUBOCTH Y
oco0ell OTHOrO BUIA




2.2

DJIeMEHTapHBbIE
(baKkTOphI HBOTIOIINHU

DOnemeHTapHbIe (PaKTOPbI (ABMKYLINE
CHWJIbI) 3BOJIIOLMH. MyTalmOHHbIN
npoiecc. KomOuHaTuBHas
U3MEHUYUBOCT. Jpelid renos —
CJly4aiiHble HEHAIIPaBJICHHbIE
VU3MEHEHUS 4acToT aJIJICIICH B
nonyisuusax. I dext ocHoBares.
Dppexm 6ymuvliouno2o 20pviliKa.
CHudiceHue 2enemuyeckoeo
PAasHoobpazus; NPUYUHbLL U CIe0CMBUSL.
IIposenenue a¢gpghexma opetigha eenos 6
OONBUIUX U MATILIX NONYTIAYUSX.
Murpaunu. U30as0us nomyssiuin:
reorpadudeckas (IpoCTPAHCTBEHHAS ),
ounosorudeckas (pernpoayKTUBHAS).
JdeMoHcTpauuu

[optpertsl: C. C. UeTBepukos, 3.
Mairip.

PackpbiBaTh conepkaHle TEPMUHOB U
IIOHATUI: MYTAlMOHHBIN IIpOLIECC,
KOMOMHATUBHAs U3MEHYUBOCTbD,
NOMYJISIMOHHBIE BOJIHBI, Ipeiid reHoB,
MUTPALMU, U30JS1Us, Teorpapuyeckas
(mpocTpaHCTBEHHAs) U30JIALIMS,
ouosnoruyeckas (penpoayKTUBHAs)
u3oJsinust, 3G ekt ocHoBaTes, 3P HexT
OYTBUIOYHOT'O TOPJIBIIIKA.
XapakTepu30BaTh dJIEMEHTAPHbIC
(bakTopsl (ABMXKYIIUE CUITBI) DBOJIIOIUH.
OuenuBats Bkiaja C. C. YUeTBepukosa, 3.
Maiipa B pa3BUTHE IBOJIIOLMOHHOIO
YUYEHUS.

OOBSACHATH MPUYMHBI HEHATIPABIEHHOTO
NENCTBUS IEMEHTAPHBIX
HBOJIIOLIMOHHBIX (pakTOpoB. [IpuMeHTH
UMEIoIIMecs 3HaHUA

Tabnuiel ¥ cXeMBbl: «JIBIKYIITUE CHIIBI
IBOITIOINIY, « DKOJIOTHYECKAs N30SI
MOMYJISIIUN CEBaHCKOM popenmy,
«["eorpadmyeckas n30IAIUSA
JUCTBEHHUITBI CHOUPCKON U
JVCTBEHHUIIBI 1AYPCKOID»,
«ITomysIITMOHHBIE BOJTHBI YNCICHHOCTH
XHUIITHUKOB ¥ JKEPTB

O JBWXKYIIUX CHUJAX OBOJIONUU IS
OOBSICHEHHUS  TPUYUH  Pa3HOOOpa3ms
reHo(oH/1a oMy OJTHOTO BUIA




2.3

EctectBennslit oTOOp —
HaIPaBJIIOINAI
(akTop 3BOMIOLUN

EctecTBeHHBII 0TOOP — HANIPABIISIFOIIN I
daxTop sBomtonnu. Dopmel
€CTECTBEHHOT0 0TOOpa: JIBUKYILIHA,
CTaOMJIM3UPYIOLIUH, Pa3pbIBAIOIIHMA
(mu3pyntuBHbIN). [looBoM 0TOOP.
Bo3nukHOBeHUE U HBOTIOIUS
COLIMAJIBHOTO MIOBE/ICHUS )KUBOTHBIX.
JdemoHcTpanuu

Tabauiel 1 cxeMbl: «Cxema JeicTBUs
€CTECTBEHHOT0 0TO0pay, «PopMbl
O0pBOBI 32 CYIIECTBOBAHHEY,
«nnycTpuanbHbIi

«OKuBbIEe UCKOIIAEMBIE)

MCJIaHU3M»,

PackpsiBaTh coiepkaHre TEPMUHOB U
MOHSITUI: €CTECTBEHHBIN 0TOOP,
JBUKYIIANA OTOOP, CTA0MIM3UPYIOIIHIA
0TOOP, pa3phIBAIOIINI 0TOOP, TTOJIOBOU
oTO0p.

XapakTepu30oBaTh €CTECTBEHHbBIN 0TOOD
KaK JIBIKYIIYIO U HAPABJISIONIYIO CUITY
HBOJTIOLIUH, €70 (hOPMBI.

Paznuuate  QopMBI  €CTECTBEHHOTO
orbopa B TMOMYJSIUAX, TMPUBOJUTH
MPUMEPBI ICUCTBUS B TOMYJIAIUAX (opm
€CTECTBEHHOT'0 0TOOpa.

OOBSCHATH MPEANOCHUIKN JJIs JCHCTBUS
JIBIDKYIIEH W crabunusupyromied (Gopm
€CTECTBEHHOT'0 0TOOpa.

CpaBHuBaTh (GOPMBI €CTECTBEHHOTO
oT0opa, JenaTh BEIBO/IBI HA OCHOBE
CpaBHEHUS.

[IpuMeHITh UMEIOIIUECS 3HAHUS O
€CTECTBEHHOM OTOOpE ISl O0BSICHEHUS
MPOLIECCOB, TPOUCXOASALIUX B
NOMYJIALUAX BUOB OPraHU3MOB




2.4

[IpucnocobaeHHOCTh
OpPTaHM3MOB KaK
pe3yibTaT
MUKPOIBOITIOLINU

[Iprcnoco6IeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOJIIOLUH.
Bo3nukHOBeHHE MPUCTIOCOOIEHUH Y
OpraHu3MoB. ApoMop¢ o036l U
uanoananrauuu. [Ipumepst
IPUCTIOCOOJIEHUN Y OPTaHU3MOB:
Mopdosiorudeckue, Gu3noJIOrn4ecKue,
OMOXUMUYECKUE, TOBEACHUECKHE.
OTHOCHUTENBHOCTD MPUCITIOCOOIEHHOCTH
OpPTaHU3MOB.

JemMoHcTpanuu TabIuIlbl U CXEMBbIL:
«ITokpoBUTETBCTBEHHAS OKpPACKa
KHUBOTHBIX», «[Ipenynpexaaromas
OKpacKa KUBOTHBIX,
«DU3NOTOTUYECKHUE aJianTaum,
«IIpucrnocoOIeHHOCTh OPTaHU3MOB U €€
OTHOCHUTEIILHOCTD.

O6opyaoBaHue: repOapuu pacTCHUM;
KOJUIEKIIMY HAaCEKOMBIX; Uyuesia MTHIl U
3BEpeil ¢ MpUMEpamMu pa3IMIHbIX
PUCTIOCOOTICHUIA.

PackpbIBaTh copepkaHnue TepMUHA
IPUCIOCOOJIEHHOCTh OPraHU3MOB
(amanrarnust), apomopdos,
UAM0a AN TaIIHs.

[TpuBOIUTH KOHKPETHBIC TTPHUMEPHI
IPUCTIOCOOJIEHUI OPraHU3MOB
(Mopdonoruueckue, GpU3NOIOTMIECKUE,
OMOXMMUYECKHUE, TIOBEICHUECKHE).
OOBSICHATH MEXaHU3M BO3HUKHOBCHUS
TIPUCIIOCOOJICHUH y OPTaHU3MOB.
[TpuBOIUTH IPHMEPHI apOMOP(HO30B U
UIMOAJAINTAllUN Y PAaCTCHUHN H
YKUBOTHBIX.

OOBSCHATH pOJIb apOMOP(HO30B B
OCBOEHUHU OPTaHU3MaMU HOBBIX CpPe/T
oOuTaHusl.

OOBSICHATH POJTIb UAMOATANITAIINI B
MIPUCTIOCOOJIEHUH OPTaHU3MOB K
KOHKPETHBIM YCJIOBHUSIM CPEJIbI.
JlOKa3pIBaTh OTHOCUTEIILHBIA XapaKTep
MPHUCTIOCOOIEHHOCTH U TIPUBOJUTH
IPUMEPHI OTHOCUTEILHOCTH aJanTaIlHii.




JlabopaTopHuas padora
«[IpucnocoOaeHust OpraHU3MOB U UX
OTHOCHUTEJbHAS 11€71€CO00Pa3HOCThY.
JlaGoparopHasi padora «3yueHue
apoMop(}o30B U UANOAAANTAIIUN Y
PacCTEHUI M )KUBOTHBIX)»

PackpbIBaTh 3HaUEHHUE JBUKYILIUX CHIT
HBOJIIOIIMH B (POPMHUPOBAHUU
MPUCTIOCOOICHUI

2.5

Bun, ero kpurepuu u
CTpyKTypa

Bun, ero kputepuu u CTpyKTypa.
JdemoHcTpanuu

Tabmuiel u cxembl: «Kputepuu Buman,
«Bunpl-nBoitHuKNY, «CTpyKTypa BUIa B
IPUPOJIEN.

OGopyaoBaHue: repOapuu pacTeHUM;
KOJUIEKLIIUM HACEKOMBIX; yydesia NTULl U
3Bepeid pa3HbIx BUIOB. JIabopaTopHas
padora «CpaBHEHUE BUIOB

10 MOP(OJIOTUYECKOMY KPUTEPHUIO»

PackpbIBaTh coepxkaHue TS PMHUHOB U
MOHATHI: BUJ, KpUTCPUU BHJIA,
OJIUMOP(U3M, BUJIBI-TBOMHUKH, apeall,
9KOJIOTMYECKas HUIIIA, ITOIYJISIINS,
BUJIOBOU KapHOTHUIT, KOCMOIIOJIUTHI,
OH/IEMUKH, TTOJIBU]IbI, SKOTHIIHI.
XapakTepu3oBaTh KpUTEPUHU BUIA
(Mopdomornueckuii, reHeTUYECKHUH,
OMOXUMHYECKUH, TeorpaduaecKuid,
AKOJIOTUYECKUH, ONOXUMHUIECCKUMN ).
OO0BICHATE HEOOXOIUMOCTH
UCIIOJIb30BaHMs BCEH COBOKYMTHOCTHU
KPUTEPUEB JIJIs1 ONIPEIeTICHUS] BUIOBOM
MPUHAJICKHOCTH OpTraHu3Ma.
[TepedunciisiTb OCHOBHBIE
BHYTPUBHIOBBIE TPYIITUPOBKH.
OOBSACHATH IPUYMHBI CYIIIECTBOBAHUS
MOHO- ¥ TIOJIMTUITNYECKUX BUIOB.
CpaBHUBAThH BUBI IO
MOP(]OTOTHIECKOMY KPUTEPHIO




2.6

Bunoo6pazoBanue kak
PE3yJIbTaT MUKPOIBOJIOLIHH.
CB$13b MUKPODBOIIOLNH U
AIUIEMHOJIOT U

Bunoo6pa3zoBanue kak pe3yiabTaT
MUKPO3BOJIOIMH. M3omsust —
KIIIOUEBOM (hakTOp BUI00Opa30BaHUS.
[Tyt 1 ciocoObl BUI00Opa30BaHUA:
ajutonatrpuyeckoe (reorpaduyeckoe),
CUMITATPUUYECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOE» (TIOJTUTIIONTU3AIIHS,
rubpuauszanus). JJmurenpHoCcTh
ABOJTFOIMOHHBIX TIPOIECCOB.
MexaHu3Mbl (OPMHPOBAHUS
OHMOJIOTHYECKOTO pazHoobOpaswus. Poib
SBOJIIOLIMOHHON OMOJIOTUN B
pa3paboTKe HAyYHBIX METOJIOB
coxpaHeHHs OMopa3zHooOpasus.
MUKpO3BOJIIOIUS U KOABOJIIOIIHS
Napa3uToB U UX X03s51eB. MeXaHU3MBbI
dbopMHUpOBaHUS YCTOMYUBOCTH K
AHTUOMOTUKAM M CTIOCOOBI OOPHOBI C
HEU.

JdemoHcTpanuu

Tabauitel u cxembl: «CIOCOOBI
BUI000pa3oBaHusy, «I eorpaduyueckoe
BUI000pa3oBaHue TPEX BUIOB
JTAHJBIIIEH, « DKOIOrHYSCKOe
BUI000pa30BaHUE BUIOB CUHUIDY,
«ITomunuounael pacCTeHUN,
«KamnyctHopeaeuHbIN THOPUITY.

PackpbiBaTh comepkaHUE TEPMHUHOB
W TOHATUH:  BUA00Opa3oOBaHUE,
W30S, KODBOJIIOIIHSL.
XapakTepu30oBaTh BU1000pa30BaHNE
KaK pe3yJIibTaT MUKPOIBOJIOINH.
OOBSICHATE POJIb U3OJISIITUN B
00pa30BaHNUU HOBBIX BHJIOB.
XapakTepu30BaTh pa3INIHbIC
croco0bl BU1000pa30BaHus
(anmonaTtpuyeckoe,
CUMIIATPUYECKOE).

[TprBOIUTH KOHKPETHBIC IIPUMEPHI
BUJIOB, 00pPa30BaBIINXCS
pa3IUYHBIMU CITIOCOOAMHU.
[TpumeHsTH 3HaHUS CIOCOOOB
BUJ1I000pa30BaHUsI ISl OO bSICHEHUS
PUYKMH MHOTO0Opa3usi BUIOB.
OOBsICHATH BOZHUKHOBEHUE
YCTOMYMBOCTH MAaTOT€HOB K
aHTUOMOTHKAM




O0opynoBanue: repdapuu pacTeHUN
OJIM3KUX BUIOB, 00pa30BaBIIMXCS
pa3IMYHBIMU CIIOCOOaMu
Ntoro yacos 1o teme 14
3 | Tema «Makpo3BoJouus U eé pe3yjbTaTbD»

3.1 | Makpo3Botonusi. 1 MeTobl U3y4eHUs: MAKPOIBOTIOLUU. PackpbIBaTh copiepkaHrue TEPMUHOB
[laneoHTONOrMYECKUE METOABI [laneoHTONOrHYECKUE METOIbI Y TIOHSITHI: MaKPOIBOJIIOLIUS
U3YYEHHSI BOJIOLIMU u3ydeHus 3BoJonuu. [lepexonnbie (¢unorenes), nepexoiHbie GOPMBI,

bopMBI ¥ PUITOTEHETUUECKUE PSIIIBI (bUITOTCHETUYECKUE PSJIBI,
OpTaHU3MOB. MaJI€OHTOJIOTUsl.
JemoncTpanuu TaOauIlbl U CXEMBIL: XapakTepu30BaTh MaKPOIBOJIOIIMIO
«DUNOTeHEeTUYECKUN PSI/T JTIOILAII, KaK Ha/IBUI0BYIO SBOJIOILHUIO
«ApxeonTepukcy, «3Bepo3yonie o0pa30oBaHusl KPYITHBIX
smepb», «Creromedabny, TaKCOHOMUYECKUX €IMHHII.
«Punmnodute», «CeMeHHbIE OOBsICHATH 3HAUCHUE
MaNOPOTHUKIY. MaJI€OHTOIOTUIECKUX
Oo6opynoBanmue: KOJUIEKLINH, | UCCIIECIOBAHUM JJIsI IOJTYUYCHUS
repOapuu,  MYJISOKM ~ MCKOMAeMbIX | (haKTOB ABOIOIUN OPTraHU3MOB.
OCTAaTKOB OPTaHU3MOB [TpuBOIUTH IPUMEPHI OPTAHU3MOB,
OTHOCSIIIINXCS K NTEPEXOTHBIM
dbopmam. HaszwiBaTh rpymiibl
OpraHU3MOB, JJI1 KOTOPBIX
BOCCTAHOBJICHBI ()UIIOTEHETUIECKUE
psiabl. CpaBHUBATH MPOLECCHI
MaKpO3BOJIOILUU U MUKPOIBOIIOLINU

3.2 | buoreorpadudeckue METObI 1 buoreorpadudeckne MeTopl U3ydeHus | PackpeiBaTh colepKaHUEe TEPMUHOB

W3y4E€HUS 3BOJIIOLNU sBostoniuu. CpaBHEeHHE (IOPHI U 51 MTOHATHIA: ouoreorpadusi,
(dbayHbl MATEPUKOB U OCTPOBOB. SHIEMUKH, PEITUKTHI.




buoreorpaguueckue obiactu 3emiu.
BunpI-aHIEMHUKY U PETUKTBHI.
JemoncTpanuu TaOauIlbl U CXEMBIL:
«buoreorpadpuyeckue 30HbI 3eMIN,
«/Ipeii KOHTUHEHTOBY, «PEeTUKTHI».
O6opynoBanue: repOapun; KOJUICKIIUH
HACEKOMBIX

OO60CHOBBIBaTH 3HAUCHUE
ouoreorpaduu st U3y4CHUs
IBOJIOLIMU OPTAHHU3MOB.
[lepeuncnsate Ouoreorpaduueckue
obmactu 3eMiu U OOBACHATH
MIPUYMHBI UX BBIJCIICHHUS.
CpaBHuBathb (uiopy u hayny
MaTEpUKOB M OCTPOBOB, PACTCHHUS U
YKUBOTHBIX Pa3HBIX
ouoreorpadguyeckux ooacTei.
[TprBOIUTH MPUMEPHI PEITUKTOBBIX
OpPTaHNU3MOB, BUOB-9HJICMHKOB.
OOBSICHATH TPUYHUHBI COXPAHEHUS
BUJIOB DHJIEMHUKOB U (OKUBBIX
HCKOIAeMbIX»

3.3

OMOPHOTIOTUYECKHE U
CPaBHUTEITLHOMOP(OIOTHIECKHUE
METO/IbI NU3Y4YEeHHUSI IBOJTIOLUU

OMOPHOJIOTUYECKHE U
CPaBHUTEILHOMOP(POIOTUIECKHUE
METOAbI U3YUYECHUS IBOJIOLIHUH.
I'eneTnyeckre MeXaHU3MBbI 3BOJIIOIIUU
OHTOTEHE3a U MOSBIICHHUS
ABOJIIOLMOHHBIX HOBIIECTB.
['oMoJIOTMYHBIE U AaHATIOTUYHBIE OPTaHbI.
PynumenTapHbie OpraHbl U aTaBU3MBL.
MoneKyasapHOre€HETUYECKUE,
OMOXMMUYECKUE U MATEMATHIECKHE
METO/Ibl U3y4YE€HUS 3BOJIFOLINH.
["'omonoruunbie reHbl. COBpEMEHHbIE
METObI HOCTPOEHUSI (PUIIOT€HETUUECKHUX
JEPEBBEB.

PackpbiBaTh copiepkanre TEPMUHOB
U TIOHSATUIN: SMOPHOIOTHS,
MOp(]OJIOTHs, TOMOJIOTUYHBIC U
aHAJIOTUYHBIE OPTaHbl, PyJIUMEHTHI,
aTaBU3MBbI, OMOXUMUYECKas
TOMOJIOT U

Xapaxkrepru3oBaTh
AMOPHOJIOTMYECKUE, CPABHUTEIBHO-
MOP(OJIOrHYECKHUE, MOJIEKYJISIPHO-
TeHETHYECKHE, ONOXUMHYECKHE,
MaTeMaTU4EeCKUE METOIbl U3YUEHUs
sBOMIOLMH. OOBSICHATH 3HAUEHUE
AMOPHUOJIOTUH, CPABHUTEIbHON
MOP(OJIOTUHU, MOJEKYISIPHOM




TCHETUKU, OMOXUMUH,




XPpOMOCOMHBIE MYTAIIAX U 3BOJIOLIUS
TE€HOMOB.

JdemoHcTpanuu

IMoptpetsl: K. M. bap,

A. O. Kosanesckuii, ®. Mroep,

. I'ekkenb.

TaGaunbel u cxembl: «HadanbHbIC
cTaJuu SMOPUOHATLHOTO Pa3BUTHS
MO3BOHOYHBIX >KUBOTHBIX),
«I"OMOJIOrMYHbIE U AaHAJIOTUYHbBIC
oprassl», «PynIuMeHTb», K ATABU3MBI»,
«XpOMOCOMHBIE HAOOPHI YeJIOBEKA U
HIMMIIaH3e».

OO6opyaoBaHue: KOJUICKIIUU, TepoapuH,
MYJISDKM TOMOJIOTUYHBIX, AHAJOTUYHBIX,
PYIMMEHTAPHBIX OPTaHOB U aTaBU3MOB

OMOMH(OPMATUKHU 1JI51 U3yUYEHUS
ABOJIIOIIMUA OPTraHU3MOB.

OnenuBath Bkiag A. O. KoBaneBckoro B
Pa3BUTHE HBOJIIOIMOHHOIO YUYECHUS.
OnuchIBaTh TCHETUYECKUE MEXaHU3MBI
ABOJIIOIIMUA OHTOTE€HE3a U TIOSIBIICHUS
HBOJTFOLIMOHHBIX HOBIIECTB. [IpUBOIUTH
MpUMEPhI AaTABU3MOB U PYJAUMEHTAPHBIX
OpPraHOB Y Pa3JIUYHBIX OPTAHU3MOB U
OOBSCHSTH IPUIUHBI UX TTOSBICHUS.
[IpuBOAUTH TTPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBaTh CTPOCHUE OPraHOB Yy
OpPraHU3MOB Pa3HbIX CHUCTEMATUYECKHUX
rpymi.

[TpuBOAUTH IPUMEPHI OMOXUMHUYECKOU U
T€HHOW IT'OMOJIOTHH.

OnenuBath 3HaUCHUE OMOMHPOPMATUKH
JUTA U3YYECHUS 3aKOHOMEPHOCTEN
ABOJIIOLIUU

3.4

OO01me
3aKOHOMEPHOCTH
ABOJIFOLIUHA

O6mue 3akoHOMepHOCTH  (TIpaBHIIA)
IBONIOLIHH. [Ipuryun cmenvt yHKyuil.
HeoOpaTuMocTh 3BOJTIOIUH.
AnanTuBHAs paavarmus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUU.
JdemoHcTpauuu

PackpeiBaTh conepxanne TEpPMUHOB U
MOHSTHI: cMeHa (GYHKITUNA OPTaHOB,
HEOOPATUMOCTh IBOIIOLINH, aJalITUBHAS
panuanys, HEpaBHOMEPHOCTh TEMITOB
ABOJIFOLMHA, YEPEIOBAHUE TJIABHBIX
HaIPABJIECHUUN BOITIOLUU.




«] ' maBHEBIE
«O01me

TaoauIs U CXEMBI:
HAIPaBJICHUSI  DBOJIIOLIUK,
3aKOHOMEPHOCTH IBOJIFOIIUN

AHanmu3upoBaTh NMPUUMHBI YEPETOBAHUS
IJIaBHBIX HAIPABJICHUU IBOJIOLUU.
[IpuBOAUTE IPUMEPHI TPOUCXOKIACHUS
OPraHu3MOB OT

HECHECLHUAIU3UPOBAHHBIX IIPEIKOB U UX
IIPOrPECCUPYIOLIEN CIIELUAIIN3ALUH.
OOBSICHATH MPUYMHBI HEPAaBHOMEPHOCTHU
TEMIIOB DBOJIIOLUU.

[IpuBOAUTE pUMEPHI aJaIITUBHOU
pazuanuy y OpraHu3MoB.

OOBSICHATH MPUYUHBI HEOOPATUMOCTHU
HBOJIIOLIUU

Hroro vacos mo teme 6
4 | Tema «IIpoucxo:kaenue U pa3BuTHe KU3HU HA 3emiie»
4.1 | T'unote3sl 2 Hayunble runore3sl IpOUCXO0KIeHUS PackpbiBaTh cojepkaHue TEPMUHOB U

BO3HUKHOBEHUS KU3HU
Ha 3emuie

KU3HU Ha 3emiie. AOroreHes u
na”crnepmus. J[onaydnsie
MIPEJICTABJICHHUS O 3aPOKIACHUM KU3HU
(kpeanioHusm). ['unoresa mocToOSIHHOTO
CaMO03apOoXKICHUSA )XKU3HU U €€
ornpoBepxkeHue onbitamu ©. Peau, JI.
Cnannanuanu, JI. [Tactepa.
[IpoucxoXaeHUE )KU3HU U
acTpOOHOIOTHS.

JdemoHcTpauuu

[Hoptpethl: . Penu, JI. Criannanmanu,
JI. TTacrep.

MOHATUN:  KPEalMOHM3M,
NaHCIepMusi, aOMOreHes.
N3narate Hay4HbIE TUTIOTE3bI U TEOPUU
MPOUCXOXKACHUS )KU3HU Ha 3eMII€.
OnenwnBath Bkiajg @. Pean, JI.
Cnamnanuanu, JI. [1actepa B
dbopMupoBaHUE HAYYHBIX B3IJISI0B Ha
MIPOUCXOXKACHUE JKU3HU Ha 3eMIIe.
[TepeuncsTh CTAIUU PA3BUTHS KU3HU
Ha 3emJie, COTJIaCHO TEOpUH OMOT033a

BUTAJINU3M,




Tabauusl 1 cxeMsl: «Cxema ombita D.
Penn», «Cxema onsita JI. [Tactepa no
M3YUYEHUIO CAMO3apPOKICHUS KUZHN

4.2

OCHOBHBIE 3TaMbI
HEOPraHU4EeCKOU
3BOJIIOIUHU

OcCHOBHBIE  JTambl  HEOPraHUYECKOU
sposronuu. [Inanerapuas
(reonoruyeckas) BOJIOIUS.
XuMuueckas dBOJIONUS. AOMOTEHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB U3
Heoprannueckux. OneiT C. Muiepa u
I'. FOpu. O6pa3oBaHue OJIMMEPOB U3
MoHoMepoB. KoaliepBaTHas runoresa
A.W. Onapuna, runore3a NepBUYHOTO
oynwoHa J>x. XomnaeliHa, TeHETHYeCKast
runote3a I'. Ménnepa. Pu6oszumsr (T.
Uek) u runoresa «mupa PHK» V.
I'un6epra. ®opmupoBanue MeMOpaH u
BO3HHUKHOBEHUE MTPOTOKIETKH.
JdemMoHcTpaumuu

[TopTpetsr: C. Mumnep, I'. FOpu, A. 1.
OmnapuH, JIx. XonaenH,

I'. Mémnep.

Tabauiel u cxembl: «Cxema ombita C.
Munnepa, I'. FOpu», «OTansl
HEOPTraHUYECKOU HBOJTFOLIHI.

PackpsiBaTh cofiepKaHue TEPMUHOB U
TMOHSTHI : TEOJIOTHUECKAs DBOJIIOIIHS,
XUMHUYECKas DBOJIOIHS, a0MOT€HHBIN
CUHTE3, MepBUYHAs aTMocdepa,
KOallepBaTHBIC KaIlJId, PUOO3UMBI,
POOUOHTHI.

XapakTepu30BaTh OCHOBHBIC ATAIIbI
XUMHUYECKOU ABOIIOIIMHU. Ha3piBaTh
XUMHUYECKHUMN COCTAB MEPBUYHOMN
atMocdepsl 3emuin. OnienuBath Bkiana C.
Munnepa, I'. FOpu, T. Ueka, V.
['mnbepra B hopMuUpoBaHHE HAYUHBIX
B3IVISIZIOB HA MPOUCXOXKJICHHUE KU3HU Ha
3emune. OnuceIBaTh yCIOBUA,
HEO00XOIUMBIE 11 AOMOT€HHOTO CUHTE3A
opranuydeckux coeaquHenuni. [IpuBoanTe
MIPUMEPBI MOJIEKYJI, Y KOTOPBIX
BO3HUKJIU MTPOIECCHI TEHETUYECKOTO
KOITUPOBaHMS U (hepMECHTATHBHAS
aKTUBHOCTH. OOOCHOBBIBATH
HEBO3MOXKHOCTh




BupryaabHasi 1abopaTopHas padora
«MognenupoBaHue onblToB Muiiepa—
FOpu no uzydennro abuoreHHoro
CUHTE3a OPraHMYeCKUX COEIMHEHUI B
NEPBUYHON aTMOChepe»

MOBTOPHOTO BO3HUKHOBEHUS ’KU3HU Ha
3emiie

4.3 | Ucropus 3emnu u Ucrtopus 3emnu u MeToibl €€ u3yueHnusi. | PackpwiBaTh cojepikaHue TEPMUHOB U
METO/IbI €€ N3yUCHUSI HckonaemMbie opraHnueCcKue OCTaTKH. MOHSITUIN: T€OXPOHOJIOTHUS

I'eoxponosorust u €€ MeTOIbI. (oTHOCUTENBHAS, A0COJIFOTHAS),
OTtHocuTenbHasA U a0CONIIOTHAS OKaMEHEJIOCTH, METO/IbI
reoXpoHoJIOrus. ['€0XpoHOJIIOrnYeckass | F€OXpPOHOJIOIMH, T€0XPOHOJIOTHYECKas
[IKaJIa: S0HBI, 3PbI, IEPUOJIbI, STTOXH. IIKaJia: S0HBI, 3PbI, IEPUOJIBI, FTTOXH.
JdemoHcTpanumn XapakTepu30BaTh METOJIbl U3yUCHUS
TabauIbl ¥ CXeMBI: ucropun 3eminu. [lepeunciars pazneinsl
«I"eoxpoHoONOrNUecKas mKajia. r€OXPOHOJIOTUYECKOMN IIKAJIbI.
O0opyaoBanue: KOJUIEKIUN OueHnBaTh 3HAYEHNE UCKOIIaEMbIX
OKaMEHEJIOCTEN, MOJIE3HBIX OCTATKOB ISl U3YUYEHHUS HCTOPUHU
MCKOIIAEMBIX; MYJISKA OPTaHUYECKUX | PA3BUTHS KU3HU Ha 3eMUie.
0cTaTKOB opraHu3MoB. JlabopaTtopHasi | OOBSICHATH XapakTep pacrpeeeHUs
padora MCKOIIAEMBIX OCTAaTKOB B 36MHOI KOpE.
«3yyeHue 1 onucaHue UCKOMaeMbIX CpaBHUBATh METOBI A0COIIOTHON U
OCTaTKOB JIPEBHUX OPTraHU3MOB) OTHOCUTEJIbHOW Ir€0XpOHOIOTUH

4.4 | HauanbHble 3Tanbl HauanbHbie sTansl opraHnyeckon PackpeiBaTh conepxanne TEPMUHOB U

OPTaHUYECKON
3BOJIFOLIU U

sBoJironuu. [losiBIIeHNE M SBOTIOLMS
MIEPBBIX KJIETOK. DBOJIOIHUSA
MeTabonu3Ma. Bo3HUKHOBEHUE TIEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHbIE

MOHATHUM: IIOCIIETHUN YHUBEPCAIbHBIN
oOIIM# IPeI0K», OJHOKICTOUHbIC
OpraHU3Mbl, IPOKAPUOTHI, YYKAPUOTHI,
CUMOUOTEHE3.




OMOIUIEHKM KaK aHaJOT MEPBBIX Ha
3emiie cooOuecTB. CTPOMATOIUTHI.
[IpokapuoThI U DyKapHUOTBI.

[Ipoucxoxnenue DYKApUOT
(cumbuorenes). DBOJIIOIIMOHHOE
POUCXOKICHUE BUPYCOB.
JdemoHcTpanuu

Tabauip! u cxeMbl: «HauanpHbIE dTAITBI
OpraHuyYecKoi IBoOIUNY, «Cxema
00pa3zoBaHus dYKapuOT MMyTEM
cumOuorenesa», «CTpoeHue BUpyca»

XapakTepu30BaTh HAYaIbHBIE ITAIIbI
OPraHUYECKOU IBOJIIOLIUU.

[TpuBouTH IpUMEPHI apOMOPHO30B
MEPBBIX OJTHOKJIETOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIE MOJIOKEHUS
U JI0Ka3aTeabCTBA THUIOTE3bI
cUMOUOTreHesa.

Jloka3bIBaTh MOJIyaBTOHOMHOCTD
MUTOXOHJIPUN U TJIACTU/T, UX
MIPOUCXOKCHUE OT MPOKAPHUOTHUECCKUX
KJIETOK.

JlenaTh BBIBOJIBI O 3HAYCHUU
BO3HUKHOBEHUS (DOTOCUHTE3A,
dbopMupoBaHUs SApa IS aTbHEUIIIETO
pa3BUTHUSA )KU3HU Ha 3eMII€.
XapaKTepru30BaTh TUIIOTE3bI
MIPOUCXOKIECHUS BUPYCOB




4.5

DBOJIIOLIHS DYKAPUOT

[IpoucxoxaeHne MHOTOKIIETOYHBIX
OpraHu3MoOB. BO3HUKHOBEHUE OCHOBHBIX
CPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.
JdemoHcTpanuu

[loprpet: U. 1. MeuHukoB.

Tabnuipe!l 1 cxeMbl: «HavabHbBIE STaIIBI
OpraHu4eCcKou 3BoIOIUNY, «Cucrtema
YKUBOU TIPUPOIBI»

PackpeiBaTh cojiep;kaHUE TEPMUHOB U
MOHATHUI: IPOKAPUOTHI, SYKAPUOTHI,
MHOTOKJIETOYHOCTb, CIICIIUaTU3als
KJIETOK, BUPYCHI.
XapaKkTepu30BaTh
MHOTOKJIETOYHBIX
CpaBHHBATh 0COOCHHOCTH
AYKAPUOTHUYECKUX U TPOKAPUOTHUECKUX
OpraHU3MOB.

Ha3spiBaTh OCHOBHBIE apOMOP( O3B

IIPOUCXOXKICHUE
OpPTraHU3MOB.

9YKApPHUOT U OLICHUBATH UX 3HAYCHUC IJIA
ﬂaHBHeﬁmero Pa3BUTHUA KU3HU




4.6

OCHOBHBIE dTaIbI
IBOTIOLUA
pPacTUTEIBLHOTO MUPA

OCHOBHBIE 3TaIlbl YBOJTIOLMH BBICIIUX
pactenuii. OCHOBHbIE apOMOP(PO3bI
pacteHuil. Beixox pacteHull Ha Cyuly.
[TossBneHKE CIOPOBBIX PACTEHUMN U
3aBO€BaHHE UMU CyIIH. CEeMEHHBIE
pacrenus. [Ipoucxoxnenue nNBETKOBBIX
pacTeHui.

JdemoHcTpanuu
Tabmuuel 1 cxembl:  «ApoMopQo3bl
pacTeHuin, «Punnopute»,

«OIHOKJIETOYHBIE BOAOPOCII,
«MHOTrOKJIETOYHBIE BOJOPOCIN,
«Mxny», «[TanmopoTHUKINY,
«l"onocemenHble pacteHus», «OpraHbl
LBETKOBBIX PACTCHHI.

O6opynoBanue: rtepOapuu pacTeHUI
pasnuuHbiX oTAeNoB. IlpakTHyeckas
padora

«3yuenne ocobeHHOCTEH CTPOCHHS
pAaCTEHHH Pa3HbIX OTIEIOBY»

PackpbiBaTh conepkaHle TEPMUHOB U
MOHATUHN: BOJAOPOCIH, PUHHO(DUTHI, MXH,
NanopoOTHUKOOOpa3HbIE, CEMEHHBIE
NanoOpOTHUKHU, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, Oecronoe
nokosieHue (copodur), moaoBoe
nokosienue (ramerodur). [lepeuncnsatob
OCHOBHBIE 3TaIlbl YBOJIIOIIUU
pactutenbHoro mupa. HaseiBaTh
OCHOBHBIE apoMOp(]O3bl pacTeHUH U
OLICHUBATh WX HBOJIFOIIMOHHOE 3HAYEHUE.
CpaBHUBaTh 0COOCHHOCTHU CTPOEHUS
pacTeHuil pa3HbIX OTJEIOB

4.7

OCHOBHBIE ATAITbI
SBOJIIOLIMH JKUBOTHOT'O
MHUpa

OCHOBHBIE 3Tarbl IBOJIOINH YKHBOTHOTO
Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benpckas dayna.
KemOpuiickuii B3pbIB — MOSBIICHHE
COBPEMEHHBIX THTIOB.

PackpeiBaTh conepxanne TEPMUHOB U
MIOHATHUM: IPOCTENIINE, IUIACTUHYATHIE,
KUIIEYHONIOJIOCTHBIE, IIJIOCKUE YEPBH,
YICHUCTOHOTHE, PHIOBI, 3eMHOBOTHEIE,
MIPECMBIKAOIIMECS, TITULIBL,




[lepBbie xOpAOBBIE )KUBOTHBIE. JKU3HB B
BOJIE. DBOJIIOIUS [T03BOHOYHBIX.
[Ipoucxoxnenue ampuOuil U penTUIni.
[IpoucxoxieHne MIEKOMUTAIOUX U
nruu. [IpuHnun xiroyesoro
apoMmopdo3za. OcBoeHue
0€CrO3BOHOYHBIMH U MO3BOHOYHBIMHU
KUBOTHBIMU CYIIIH.

JdemoHcTpanuu

Tabauiel u cxeMbl: «Cxema pa3BUTHS
KUBOTHOTO MHUPa», KApomMopdo3bl
KUBOTHBIX», «[Ipocreiimuey,
«KumeuHnonosoctHele», «Ilimockue
yepBu», «YaeHucronorue», «PeiOb»,
«3eMHOBOJIHBIEY,
«IIpecMmbikaromuecs», « I ITunsn,
«Munekonuraromuey. Od0opyroBanue:
KOJUIEKIINM HACEKOMBIX; BIaXKHbIE
IIpenapaTsl )KUBOTHBIX; PAKOBHHBI
MOJIJIIOCKOB; KOJUIEKIIUH MITIOKOXKHX;
CKEJIEThI I03BOHOYHBIX )KMBOTHBIX;
yy4elia NTULl U 3BEpei.
IIpakTHyeckas padora

«M3yuenne ocoOeHHOCTEN CTPOCHNUS
MIO3BOHOYHBIX )KUBOTHBIX)»

MJIEKOIUTAIOUIUE, SKTOJIEpMa,
SHTOJEpPMA, ME30JepMa, ABYCTOPOHHSS
CUMMETpUSI, TETNIOKPOBHOCTb.
[lepeuncnsiTb OCHOBHBIE ATAIIBI
HBOJIIOIIMH KUBOTHOTO Mupa. Ha3biBath
OCHOBHBIE TpeaJlanTalui,
CIIOCOOCTBOBABIINE BBIXOAY )KMBOTHBIX
Ha CyIly.

OneHuBaTh 3HaYCHUE PA3BUTHUS HEPBHOM
CUCTEMBI JIJIsl IPUCTIOCOOICHNUS
YKUBOTHBIX K YCIIOBUSIM OKpYXKaromen
CpPEIbL.

OOBSACHATH MPUYUHBI 3BOJIIOIMOHHOTO
paciBeTa HAaCeKOMbIX, KOCTHBIX PpbIO,
ITHLI, MIEKOTTUTAIOLIUX







4.8

Pa3BuTHe xu3HU Ha
3emiie

PazButune xxu3Hu Ha 3eMiie IO 3pam U
IepUoOJaM: apXxeu, MPOTEPO30H,
ITaJIc030M, Me3030H, KaiitHo30M. O0mas
XapakTEepUCTHUKA KIUMaTa u
reojornueckux npoieccos. [losBieHue
Y PacClBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro ycaoBus U
BJIMSIHUE HA Ta30BbI COCTAaB
aTMoc(hephl.

MaccoBbie BBIMUPAHUS —
AKOJIOTUYECKHE KPU3UCHI TTPOIIIOTO.
[TpyuunHBI ¥ CHEACTBUS MACCOBBIX
BbIMUpaHuii. COBpEMEHHBIN
AKOJIOTUUECKUN KPHU3UC, €TO0
ocobennoctu. [Ipobiema coxpaHneHus
ouopazHooOpasus Ha 3emIie.
JdeMoHcTpauuu

Tabmauiiel u cxembl: «Pa3BuTHE )XU3HU B
apXerucKou 3pey», «Pa3BUTHE KU3HU B
MPOTEPO30MCKOU 3pe», «Pa3zButne
JKA3HU B TIAJICO30UCKOU 3pey,
«Pa3BHUTHE KU3HU B ME3030UCKOU 3pEN,
«Pa3BuTHE XKWU3HU B KAWHO30MCKOW 3pe»

PackpeiBaTh conepxaHne TEPMUHOB U
NOHSTHI: apxel, apxedakTepuu,
[IMaHOOAKTEPUH, TPOTEPO30H, MAJICO30M,
KeMOpui, OpJOBHK, CUITYD, I€BOH,
KapOoH, nepmb, [lanres, Tertuc,
TPUIOOUTHI, PUHUODUTHI,
PaKOCKOPITMOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBpbI, ME3030M, | OHBaHA,
JlaBpa3sus, Tpuac, opa, MeJjl, XBOWHbIE,
TMHKTOBBIE, CATOBHUKOBLIE, OCIIEMHUTHI,
AMMOHMUTBI, TUHO3ABPHI, aPXEONTEPUKC,
MOKPBITOCEMEHHbIC, KAWHO3011,
NaJICOT€H, HEOTEH, aHTPOTIOTEH,
MacCOBO€ BBIMHPAHHE.
XapakTepu30BaTh Pa3BUTUE )KU3HU Ha
3emuie 1o 3paM U MEPUOaM.
VYcraHaBnMBaTh 3aBUCUMOCTh MEXIY
re0JIOTMYECKUMH MPOLECCAMM,
M3MEHEHUSMU KJIMMAaTa U MPOLECCaMU B
JKHUBOM MPUPOJE.

OOBSICHATH IPUYMHBI pacliBeTa
CUCTEMATHUYECKUX IPYII OPraHU3MOB B
Pa3JIMYHBIE 3PbI U MEPUOBI.
AHanU3upoBaTh MPUYUHBI U CIIEICTBUS
MAaCCOBBIX BBIMUPAaHUM.

Ha3biBaTh OCHOBHBIE ApOMOP(O3bI
pacTeHUl U JKUBOTHBIX.




[TpuBOIUTH MPUMEPHI IEPEXOTHBIX
dbopM opraHu3MoB.
AHanM3MpOBaTh MyTH PEIICHUS
npo0sIeMbl COXpaHEHUs
OouopazHooOpasus Ha 3emie

4.9

COBpeMeHHaH CUCTCMA
OpPraHuvYCCKOro Mupa

CoBpeMeHHas cucteMa OpraHuYeCcKoro
mupa. [IpuHIunel K1accupukamumn
opranu3mMoB. OCHOBHbIE
CHUCTEMATHYECKHE TPYIIIbI OPraHU3MOB.
JdemoHcTpanuu

Tabmunet  u  cxembl:  «CoBpemeHHas
CHUCTEMA OPraHUYECKOr0 MUPay

PackpriBaTh cosiepkaHue TEPMUHOB U
TIOHSTHI: OaKTCPHH, apXCH, BBICIITHEC
pacTeHus, 3eJEHBIE BOJOPOCIIH,
OarpsiHKU, Oypble BOJOPOCIH,
MOXOBHU/IHBIC, ITAIIOPOTHUKOBH/THBIE,
XBOIIEBU/THBIC, TJIAYHOBH/THBIC,
rOJIOCEMEHHbIE, TOKPHITOCEMEHHBIE,
MPOTUCTHI, KAIIIEUHOIOJIOCTHBIE,
IUIOCKHE YepBU, KPYTJIbie YEPBH,
KOJIbYAThIE YEPBU, YWICHHUCTOHOTHE,
MOJIITIOCKH, UTJIOKOKHE, XOP/IOBhIE,
IpUOBI, TUIIAWHUKY, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOr0 MUPAa;
HA3bIBATh OCHOBHBIE CUCTEMATUYECKUE
TPYNIBI OPTaHU3MOB.

OOBSICHATH TPUHITUIIBI KJIaCCUPUKAIIH
OpraHU3MOB.

[lepeuncnsaTh OCHOBHBIC TPU3HAKU
IPOKAPUOT, PACTEHUH, KUBOTHBIX,
rpuOOB, KPACHBIX U OYyPBIX BOJIOPOCIIEH.




[IpuBOoaUTE HpUMEPBI NPEACTABUTEIECH
OCHOBHBIX  CHUCTEMATHYECKHUX TPYyMI
OpraHU3MOB

Utoro yacos 1o teme 15
5 | Tema «IIpoucxoxaenne 4ej0BeKa — aHTPOINOreHe3»
5.1 | AuTponosorus — 1 Paznenbl 1 3a71a41 aHTPOIIOJIOTHH. PackpbIBaTh conepxaHue TEPMUHOB U
HayKa O YeJIOBEeKe MeTonbl aHTPONOJIOTHH. HOHSITHI: aHTPOIOJIOTUs, MOP(OJIOTHS,
JeMoHCTpauun aHTPOIOTEHE3, AHTPOTIOMETPHUS,
Tabauiel u cxembl: «MeToabl PEKOHCTPYKIIHS, apXEeOJIOTHs,
anTponosioruny. OdopyaoBanue: THOTrpadus.
MYJISKYA OKaMEHEIIOCTe |, IPeIMETOB Ha3zbiBath paszensl v 3a1a4u
MaTepHUaAIbHON KYJIbTYPHI IPEAKOB aHTPOTOJIOT U H.
yenoBeka; Gpororpadun HaX0I0K XapakTepu30BaTh METO/IbI
UCKOIMAeMBbIX OCTaTKOB YeJIOBEKa AHTPOTIOJIOTHH U CPABHUBATH UX MEXKITY
CO0OI.
Brigenars BOTIPOCHI HBOJTIOIIUHU
Yel0BeKa, HCCIEAYEeMbIE MPHU TOMOIIU
Pa3IUYHBIX METOJIOB
5.2 | Pa3zButme 1 CraHoBlieHHE  TIPEACTABICHUIN PackpeiBaTh coziep:kaHue TEPMUHOB U
MpEACTaBIECHUNA O MPOUCXOKIECHUU YETOBEKA. MOHSTUI: aHTPOIIOT€HHAs TEOPUS,
MIPOUCXOKICHUN Penurnosnsle BO33peHHs. TpyaoBas Teopusi, Homo sapiens.
4eJI0BEeKa CoBpeMeHHbIE HAYYHbIE TEOPUH. OuenuBath Bkian Y. JlapsuHa B

JdemoHcTpauuu

[optpert: Y. {apun. Tabuuiibl u
cxeMbl: «MeToabl aHTPOTIOJIOT UK.

pa3BUTHE MPEJICTABICHUN O
MIPOUCXO0XKJAEHNUH YEJIOBEKA.
ApPryMEHTUPOBAHHO KPUTUKOBATh
PEIUTHO3HBIE TTPEACTABIECHUS




Oo0opynoBanue: MyJsKU
OKaMEHEJIOCTEN, IPEAMETOB
MaTepUAIbHON KYJIbTYPhI IPEAKOB
yesioBeKa; penpoaykuuu (potorpadun)
KapTUH ¢ MU(POJIOTHUYECKUMU U
OMOJICCKUMHU CIOKETaMU
IIPOUCXOKIEHUS YeJIoBeKa

O IMTPOUCXOKIECHNH YEIOBEKA C MO3ULIUN
€CTECTBEHHBIX HAYK.

XapaKTepu30BaTh HAYYHBIE TEOPUU
IIPOUCXOKIACHUS YETOBEKA

5.3

MecTo ueaoBeKa B
CUCTCMC
OpPraHNYCCKOIro Mupa

CX0JICTBO UEI0OBEKA C JKUBOTHBIMH.
CucreMaTnyecKkoe moJIoKeHHe
yenoBeka. CBUJICTEIBCTBA CXOACTBA
YyeJoBeKa C JKUBOTHBIMU
CpaBHUTEIHLHO-MOP(OIOTHYECKHUE,
AMOPHUOJIOTUYECKHE,
(bU3H0TIOr00MOXUMHYECKHE,
MTOBEICHUYCCKHE.

OTangus 4yenoBeKa OT JKUBOTHBIX.
[IpssMOXOXKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM NpU3HAKOB. PazButue
FOJIOBHOT'O MO3Ta U BTOPOW CUTHAIIbHOM
CHCTEMBI.

JdemoHcTpauuu

Tabuuipe! U cxeMbl: «[ 010BHOW MO3T
gesoBekay, «HemoBekooOpas3HbIe
00e3bIHBI», «CKeJIET YeJIOBEKa U CKEJIET
IuMInaH3e», «PyIMMeHTHI U aTaBU3MBbI».
OOopynoBaHmMe:  CKEJIET  YEJIOBEKA;
MO/IEJIb Yeperna YeJI0BEeKa U yepena

PackpbIBaTh cojepkaHue TEPMHUHOB W
MOHATHH: PYIMMEHTBI y  4YeJIOBEKa,
aTaBU3MBI y YEJIOBEKa,

PSIMOXO0JKJICHHE, BTOPasi CUTHAJIbHAS
CUCTEeMa.

OnpenensiTh CHUCTEeMaTHYCCKOEC
MOJIO)KCHHE 4YeJIOBEKa B OPraHHMYECKOM
MUpE.

BBISBIIATE 4epThI CXOJICTBA U Pa3INYIHS
YeJI0BEKa M JKUBOTHBIX.
XapaKkTepu30BaTh CBHJICTEILCTBA
CXOJICTBA YEJIOBCKA M YKUBOTHBIX
(cpaBHUTETBHO-MOP(HOJIOTUUECKHE,
AMOPHOJIOTUYECKHE,
(bU3HO0TOrOOMOXUMUYECKHE,
noBeieHueckue). [ [puBoauTh npumMepsl
aTaBU3MOB U PYJIMMEHTOB Y Y€JIOBEKA.
OnuceiBaTh MPU3HAKH YETOBEKA,
c(hOpMHUPOBABIIHECS B CBSI3H C
JPEBECHBIM 00Pa30M KU3HU MPEIKOB




IIUMIIaH3€; MOJICJIb KUCTHU YeJI0OBeKa U
KUCTHU muMnanse. Jlaboparopuas
pabora

«MByueHne 0cOOEHHOCTEN CTpOEHUs
CKeJleTa  YeJOBEeKa, CBS3aHHBIX C
MPSMOXOKICHUEM

U TIPSIMOXOXKICHUEM.

BBISBIISTE MPUYUHBI 0COOCHHOCTEHN
CTPOCHHUSI Yepera yeaoBeKa 1o
CPaBHEHUIO C YE€JIOBEKOOOPa3HBIMU
00€3bsIHAMH.

CpaBHHUBATh OPYAUNHYIO IESITEIHHOCTh
YeJIOBEKA U KUBOTHBIX.

CpaBHUBATh OCOOCHHOCTH BBICIICH
HEPBHOM JIEATEIILHOCTU YEJIOBEKA U
YKUBOTHBIX

5.4

JIBHKyIIue CUIIbI

(dakTopsr)
aHTpOIIOTEHE3a

JBrxyiue cuibl ((hakTopshl)
aHTpOIOreHe3a: OMoJIOTHUecKue,
coruanbHbie. COOTHOIICHHE
OMOJOTUYECKUX U COITUATBHBIX
(bakTOpOB B aHTPOIOTEHE3E.
JdemMoHcTpaumuu

Tabnwuiiel U cxembl: «JIBHKYIITUE CHUITBI
AHTPOIIOTCHE3AY.

OO6opyaoBanue: MyJISHKU IPEIMETOB
MaTepuaIbHON KYJIbTYpPhI IPEIKOB
YeJloBeKa

PackpsiBaTh copiepkaHue TEPMUHOB U
MOHSITUI: HACJIEICTBEHHAS
U3MEHUYMBOCTb, ECTECTBEHHBII 0TOOP,
OpyAUiTHas IESITENbHOCTD, TPYIIIIOBOE
COTPYJIHUYECTBO, OOIICHHE, PEUb.
XapaKkTepu30BaTh JBUKYIIUE CHIIbI
aHTpomoreHe3a: OMOJIOrHYECKUe U
COLIMAJIbHBIE




5.5

OCHOBHBIE CTaIUN
aHTPOTIOTeHE3a

OCHOBHBIE CTA/IMM AHTPOIIOTEHE3A.
Pannue uenoBexooOpa3Hbie 00€3bSIHbI
(MPOKOHCYJIBI) U PAaHHHE MOHTUIBI —
oO1ue npeaKu 4eI0BeK00Opa3HbIX
00€3bsH U JtoJIel. ABCTPAIONUTEKN —
JIBYHOTHE MPEAKHU JIroaen. Yenosek

PackpeiBaTh cojiep;kaHUE TEPMUHOB U
IIOHATUI: aBCTPAJIONUTEK, YenoBek
yMelbii, YenoBeK MpsiMOXO TSN,
Yenosek reiaensoeprekuit, Yemosek
HEAHJIEPTAIBCKUM, KPOMaHbOHEII,
JICHUCOBCKHUU 4eJIOBEK, YenoBek




YMEIIbIH, [IEPBbIEC U3TOTOBICHUSA OPYAUN
TpyZaa. YesroBek npAMOXOASAIINT U
IIEPBBIA BBIXOJ JIFOAEH 3a IIPEIEIIbl
Adpuku. Uenosek reiaenboepreckuii —
oO1IMi Ipe1oK HeaH1epTaIbCKOTO
YEJI0BEKA U YEJI0OBEKa Pa3yMHOTO.
UenoBek HEaHAEPTAIbCKUN KaK BU/T
JIOJIEH XOJIOAHOT0 KiauMara. Yenosek
pa3yMHBIN COBPEMEHHOTO THUIIA,
JICHUCOBCKHUI YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npejenaMmu AQpuku.
[TaneoreHeTuka u najseoreHOMMKA.
JdeMoHcTpauuu

[Toprperst: JI. JIuku, 4. 5. Porunckui,
M. M. I'epacumos.

Tabmuiel U cxembl: «IBOJIOIMOHHOE
JIPEBO YEJIOBEKa», «ABCTpPAJOMUTEKY,
«Yenosek YMEIIBII», «Henosek
MPAMOXO TSN, «J1eHnCOBCKHI
yenoBek», «Heanaepranbubi»,
«KpomaHboH1IBIY, «IIpenku yemoBekay.
OO6opyaoBaHue: MOJIETIU TOPCA MPEIKOB
YeJI0BEKa; MYJISKU ITPEAMETOB
MaTepHalbHON KYJIbTYPbI IPEIKOB
YeJI0BEKa

pa3yMHBIN COBPEMEHHOIO TUIIA,
NaJIEOT€HETHKA.

XapakTepu30BaTh OCHOBHBIE CTAIUN
aHTPOIIOTEHE3A.

BBISBIATE IPOTrPECCUBHBIE YEPTHI,
MOSIBUBIIIMECS Y NIPEJKOB YEJIOBEKA HA
pa3HBIX CTAUSAX aHTPONOTEHE3a.
[IpuBOAUTH IPUMEPHI IPEACTABUTEINIEH
OCHOBHBIX CTaJMii AaHTPOIIOTE€HE3A:
OMKCHIBATh UX aHTPOIIOMETPUUECKHUE
JaHHBIE, 00pa3 )KU3HU U OPYIUs TPY/a.
CpaBHMBATbH NPEICTABUTEIEH OCHOBHBIX
CTaJui aHTPOIIOreHe3a




5.6

OBOITIOIHUS
COBPEMEHHOTO
YeJI0BEKA

DBOJIIOIUS COBPEMEHHOTO YEJIOBEKA.
EctecTBeHHBI 0TOOP B NOMYISALUAX
yesoBeKka. MyTallMOHHBIN IPOLIECC U
nosumopdusM. [lonynsaunoHHele
BOJIHBI, Ipei( reHoB, MUTpalus u
«3(dexT ocHOBATEISI» B MOMYJISIHUIX
COBPEMEHHOIO YEJIOBEKA.
JdemoHcTpanuu

Tabauibl ¥ cxeMbl: «DTambl HIBOJIIOIUU
YEJI0BEKa»

PackpriBaTh conep:kaHue TEPMUHOB H
IIOHATUI: MYTAlMOHHBIN IIpOLIECC,
noTUMOPHU3M, TOMYISIIUOHHBIE BOJIHBI,
npeid reHoB, Murpanus, «3pdext
OCHOBATEJISI.

XapakTepu3oBaTh pOJIb E€CTECTBEHHOTO
orOopa B TIOMYISALHUAX COBPEMEHHOTO
YeJI0BeKa.

OrneHrBaTh POIH MYTAITMOHHOTO
nporiecca, MOMyJISIIIHOHHBIX BOJIH,
npeiida renos, murpanuu, «d3pdexra
OCHOBATEJIS» B BOJIOIUH MTOTYIISIIHHA
COBPEMEHHOT0 YenoBeka. [[puBoaunTh
npuMepsl GaKTOPOB, CITIOCOOHBIX
BBI3BAThH MMOMYJISIIIIOHHBIE BOJIHHI B
HBOJIIOIIUM COBPEMEHHOIO

YelioBeKa

5.7

YenoBeyeckue pacel.
MexaucuuIuInHApHBIC
METObI aHTPOIIOJIOTUU

Yenoseueckue packl. [lonsitue o pace.
boubime pacel: eBporieongHas
(eBpa3uiickasi), aBCTpaJIO-HETPOUIHAS
(3KBaTOpHANIbHASA ), MOHTOJIOWUTHAS
(a3uaTcko-aMepukaHckas). Bpems wu
MyTH PACCEJICHUS YEJIOBEKa M0 TJIaHETe.
EnuHCTBO 4en0BEYECKUX pac.

Hayunas HECOCTOATENBHOCTH pacu3ma.
[Tprcnoco6IeHHOCTh YelloBeKa K
Pa3HBIM YCIOBUSM OKpYKarouen

PackpeiBaTh cojepkaHue TEPMUHOB U
NOHATHI: paca, pacoreHe3, pacusM,
COLIMAJIbHBIN JapBUHU3M.
XapakTepu30BaTh NPU3HAKU OOIBIIUX
pac 4yenoBeKa: eBpPOIEOUTHON
(eBpa3uiicKoit), aBCTPaIO-HETPOUTHOMN
(3KBaTOpHUAIBHON ), MOHTOJIOMTHOM
(a3uaTCKO-aMEpPUKAHCKOM).

BbIsBISITS MPUYMHBI BOSHUKHOBEHUS
YeJI0BEUYECKUX pac.




cpenbl. Biusiaue reorpaduueckoi
cpenbl U aperida reHoB Ha

MOp(}oI0rnio U PU3NOJIOTHIO YETOBEKA.

MexucuMIuIMHApHbIE METOIBI B
buzndeckoi (6MoIOruIecKom )
AHTPOIOJIOTUH. DBOIIOIIMOHHAS
AHTPOIMOJIOTHS U MAJIEOAHTPONOJIOTHS
YEJIOBEUECKUX MOMYJISAUHI.
buocoimanbabie UCCAETOBAHUS
npupo/sl uenoBeka. MccienoBanue
KODBOJIIOIMHU OMOJIOTMYECKOTO U
COILMAJIBHOTO B YEJIOBEKE.
JdeMoHcTpauuu

Tabauiel u cxembl: «Pacbl yenoBekay.
IIpakTnueckas padora

«M3y4yeHne 3KOI0rMYECKUX alanTaum
YEJI0BEKa»

[TpuBoauTh
IIPU3HAKOB y
YeJI0BEUECKHUX Pac.
[IpuBOOUTE CBUIETENBCTBA EAUHCTBA
MIPOUCXOKIEHUS YETIOBEYECKUX pac.
CornocTaBisATh aaNTUBHbBIE TUTIBI
JIXOJIEN C PACOBBIMU IIPU3HAKAMU.
Jloka3pIBaTh HAYYHYIO
HECOCTOSITEIbHOCTh pacu3Ma

IpUMEPBl  AJaNTHUBHBIX
[IpeCTaBUTEIICH

Hroro

9aCoOB I10 TCMC

10

Tema «Ikoy0rus — HayKa 0 B3AUMOOTHOIIICHUAX OPraHu3MoOB U HAJOPTraHU3MEHHbBIX CHCTEM C Oprmammeﬁ

cpenoin»




6.1

3apoxkIeHue u
Pa3BUTHE IKOJIOTUU

3apoK/I€HUE W PA3BUTHE DSKOJIOTHH B
tpynax A. I'ym6onpara, K.®. Pynbe,
H.A. CeBepuona, 3. ['ekkens,

A. Tencnu, B.H. Cykauéa. Pazaenst u
3a/1auu 3KOJIOTHH. CBSA3b SKOJIOTUH C
JTPYTUMU HayKaMHU.

PackpbiBaTh coiepyKaHue TEPMUHOB U
IIOHATUI: DKOJIOT UL, ayTIKOJIOT U,
CUHIKOJIOTHsI, SKOJIOT'Hsl COOOLIECTB U
DKOCHUCTEM, SKOJIOTHS BUJIOB U
MIOIYJISILIUH.

XapakTepu3oBaTh OCHOBHBIE JTAIIbI

JdemoHcTpanuu

[optpetst: A. 'ymGonbarT,

K. ®@. Pynse, H. A. CeBepuos,

3. I'exkens, A. Tencnu, B. H. Cykaués.
Tabauiel u cxembl: «Paznens
SKOJIOTUM

3apOXKACHUS U PA3BUTHS SKOJIOTHH KaK
HayKHU.

[TpuBoUTH MpUMEPHI OOBEKTOB
W3YUYEHHUS SKOJIOTUU.

Ha3biBaTh OCHOBHBIE 3aJa4M, CTOSIIUE
nepes, y4€HbIMUA-IKOJIOTaMU.
YcTaHaBIMBaTh B3aMMOCBS3b SKOJIOTHH €
OPYTMMH HayKaMu




6.2

MeToabl YKOJIOTUH. 2 Metoas! 3koaoru. [loneBeie
3Ha4YCHHE HaO0JII01eHHSI. DKCIIEPUMEHTHI B
9KOJIOTMYECKUX 3HAHUM JKOJIOTUH: IPUPOJHBIE U

JUUISL YeJIOBEKa naboparopHsie. MosienupoBaHue B

3KOJIOrMUA. MOHUTOPUHT OKPYKAIOLIEH
Cpelibl: JIOKaJIbHbIN, PETHOHATIBHBIN U
rJ100aJILHBIN. 3HAUEHHE DKOJOTMYSCKUX
3HAHUU JJIS YeJIOBEeKa. JKOJIOTHUYECKOE
MHUPOBO33PEHUE KAK OCHOBA CBA3€EH
YEeJIOBEYECTBA C IPUPOIOH.
DopMUPOBAHUE IKOJIOTUUECKON
KYJbTYPBI U KOJIOTUYECKOM
rPaMOTHOCTH HACEJICHUS.
JdeMoHcTpauuu

Ta0uunbl U cxeMbl: «MeToIbl
AKOJIOTUNY, «CXeMa MOHUTOPHHTA
OKPYKAIOIIEH CPEIBI».

PackpsiBaTh cofiepKaHue TEPMUHOB U
MTOHSTHM: TTOJICBEIC HAOIIOICHHS,
MOHUTOPHHT OKPY’KAIOLIEN Cpebl,
MOJICTUPOBAHUE, IKCIIEPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu30BaTh METObI IKOJIOTHHU.
[TpuBOIUTH MPUMEPHI TTOJIEBBIX
HAOIIOCHUH B DKOJIOTHH.

BbISBISITE 0COOEHHOCTH MOHUTOPUHTA
OKpY>KaroIIel cpeibl Kak METo/1a
9KOJOTMYECKHUX UCCIICOBAHUHN.
OOOCHOBBIBAaTh 3HAUYEHHE
AKCTIEPUMEHTOB B DKOJIOTUUECKUX
HCCJIEJOBAHUX.

CpaBHUBaTH 7abopaTopHBIC "
MIPUPOJHBIE IKCIIEPUMEHTHI KaK METObI
DKOJIOTUYECKUX HCCIIEIOBAaHNH.
OneHuBaTh 3HaYCHUE TPOTHO3UPOBAHUS

JlabopaTopHas padora
«3yyeHune MEeTO1I0B SKOJIOTUYECKHUX
VICCIIEIOBAaHU I

KaK MCTOJa SKOJIOTHYCCKHUX

HUCCJIIEIOBAHUI.
OO0O0CHOBBIBATH HEOOXOIUMOCTh
DKOJOTUYECKUX  3HAHUU TUIS

COBPCMCHHOI'O YCJI0BCKA

Utoro

4acoB 10 TEME 3

Tema «Opranusmsl U cpea 00UTAHUD)




7.1

JKOJIOTUUECKHUE
(akTopbI

DKojornyeckue GpakTopsl U
3aKOHOMEPHOCTHU UX JICHUCTBUS.
Kinaccuduxanus 3K0J10ru4ecKux
dbakTOopoB: abHOTHYECKUE,
OonoTuyeckue, antTpornoreHHsie. O0ume
3aKOHOMEPHOCTH JEUCTBHUS
sKosorudeckux gakropos. [IpaBuio
muaumyma (K. [lnpenrens, FO.
JInbux). TonepaHTHOCT.
OBpUOMOHTHBIC U CTEHOOMOHTHBIC
OpTraHHU3MBI.

JdemoHcTpanuu

TaGauilbl U cXeMbl: « IKOJIOTHIECKUE
(baKTophI».

Oo6opynoBanmue: repOapuu u
KOJUIGKIIMM PAcCTeHUH W JKUBOTHBIX,
IPUCTIOCOOJIEHHBIX K BIIUSTHUIO

PA3TUYHBIX KOJIOTHUECKUX (HAKTOPOB

PackpbIBaTh cofiep:kaHue TEPMUHOB U
HOHSTHI: 3KOJIOTMYECKUI (paKTop,
OMOJOTUYECKUH ONITUMYM,
OTpaHUYUBAIOIIUN (JTUMUTHUPYIOITUN )
daxTop.

KnaccuduimpoBath 3K0I0ruyecKme
(bakTopbl MO pa3HbIM OCHOBAHUSIM.
XapakTepu3oBaTh 001111e
3aKOHOMEPHOCTH JECUCTBUS
IKOJIOTUYECKUX (PaKTOPOB.
OO00CHOBBIBaTh AE€HCTBUE 3aKOHA
ONTHMYMAa 1 3aKOHA OTPaHUYHMBAIOIIETO
dakTopa.

[TpuBOAUTH IPUMEPHI:
WITIOCTPUPYIOIIME JAEHCTBUE NpaBUiIa
MUHUMYMa, OrpaHUYMBAIOLIETO
dakTopa, ABPUOMOHTHBIX u
CTEHOOMOHTHBIX OPraHU3MOB




1.2

AbGuoTnueckue
dakTopel. CBET Kak
AKOJIOrMYeCcKui pakTop

Abuotnueckue pakropsl. CBeT Kak
sKosoruueckuit akrop. Jericteue
Pa3HBIX YYAaCTKOB COJIHEUHOTO CHEKTPA
Ha OPraHu3Mbl. DKOJIOTHYECKUE TPYIIIIbI
pacTeHU U )KUBOTHBIX MO OTHOIICHUIO
K cBeTy. CUrHaIbHas poJib CBETA.
DOTONEPUOIU3M.

JdemoHcTpanuu

Tabauib! U cxeMbl: «CBeTOBOI
CIIEKTP», « IKOJOTUUECKUE TPYIIIIbI
YKUBOTHBIX MO OTHOIIIEHUIO K CBETY.
O6opynoBanue: repoapuu
CBETOJIIOOMBBIX, TCHEJIIOOUBBIX U
TEHEBBIHOCIIUBBIX PACTEHUI;
CBETOJIIOOMBLIE, TEHEIIOOUBLIE U

TCHCBBIHOCJIMBBIC KOMHATHBIC PACTCHUA.

JlaGopaTopHasi pabora «BrisiBieHue
PUCTIOCOOJICHUI OPraHU3MOB K
BIIMSTHHIO CBETa)

PackpsiBaTh cofiepKaHue TEPMUHOB U
HOHSITHI: CBET, (POTONEPHUOIU3M.
XapaKTepru30oBaTh JIEMCTBUE CBETA KaK
sKojoruyeckoro ¢akropa. CpaBHUBATH
JEUCTBHE PA3HBIX YYACTKOB COJTHEYHOTO
CIIEKTpa Ha OPTraHU3MBI.

BBISBISITE 0COOCHHOCTH CTPOCHUS U
KU3ZHEACATETLHOCTH PACTEHUM pa3HBIX
HKOJIOTUYECKUX TPYIII MO0 OTHOIICHUIO K
CBeTY (CBETOIOOMBBIC, TEHEIOOUBEIE,
TEHEBBIHOCITUBBIC).

[IpuBOaUTH TIPUMEPHI PACTCHUIN pPa3HBIX
HKOJIOTUYECKHUX TPYMI MO OTHOIICHUIO K
CBETY.

BbIsBIISITE 0COOEHHOCTH CTPOSHUS U
KU3ZHEIESATEIbHOCTH KUBOTHBIX Pa3HbIX
HKOJIOTUYECKUX TPYMIl IO OTHOUIEHUIO K
CBETY (THEBHBIC, CYMEPECUHbBIC, HOUHBIE).
[IpuBOAUTH IPUMEPHI AKUBOTHBIX PA3HBIX
HKOJIOTUYECKUX TPYIIT MO OTHOIIEHUIO K
cBery. OO0OCHOBBIBATh 3HAUCHUE
dboTomnepuou3Ma B )KHU3HU OPTaHU3MOB
U ISl TPaKTUKHU CEIbCKOr0 XO03SIICTBA




7.3

AOMoTHYECKHE
¢dakropsl. Temneparypa
KaK DKOJOTHUYECKUU

¢dakrop

Temmeparypa Kak 3KOJIOTUYECKUI
¢dakrop. JleiicTBue TeMnepaTypbl Ha
opra"usmsl. llokunorepmHusie U
TOMOMOTEPMHBIE OPTaHU3MBI.
OBpUTEPMHBIE U CTECHOTEPMHBIE
OpraHU3MBL.

JdemoHcTpanuu

Tabauiel u cxembl: « TenIoKpoBHbIE
KUBOTHBIEY, «XOJIOAHOKPOBHBIE
YKUBOTHBIEY.

Oo0opynoBanue: repbapuu u
KOJUIEKIIM Y TEIUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pAaCTEHMI; Yy4elia IITUL] U 3BEPEN.
JlaGopaTopHasi pabora «BbisiBIeHME
IPUCTIOCOOJICHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD»

PackpsiBaTh cojiepkaHre TEPMUHOB U
TIOHSTHI: TEMIIEpaTypa,
MONKWJIOTEPMHBIE (XOJI0HOKPOBHBIE),
roOMOMOTEepMHBIE (TEIJIOKPOBHEIE)
OpraHU3MbI, aHAOM03, IBPUTEPMHBIC
OpraHU3MbI, CTCHOTEPMHBIE OPTaHU3MBI,
TEPMOPETyJIALIHA.

XapakTepu3oBarh JICHCTBUE
TEMIIEPaTyphl HA OPraHU3MbI. BBISBIATH
0COOEHHOCTU CTPOCHHUS U
KU3HEACATEILHOCTH TONKHIIOTEPMHBIX
(XOIOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeNIIOKPOBHBIX) )KUBOTHBIX.
[IpuBOAUTH MpUMEPHI MOUKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETIIOKPOBHBIX) dKUBOTHBIX. BBIABIATH
OCOOCHHOCTHU CTPOCHUS U
KU3HENIEATEITLHOCTH TEILI0IOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYUBBIX
pacTeHui.

[IpuBOAUTH MpUMEPHI TETLIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHUBBIX
pacTeHui.

[IpuBOaUTE TpUMEPHI IBPUTEPMHBIX M
CTEHOTEPMHBIX OPTaHU3MOB.




7.4

AOuoTHYEeCKHe
dakTopsl. BnaxxHoCTh
KaK AKOJIOTUYECKUI
dakto

BraxxHoCTh Kak 3K0JIOru4ecKuii (hakTop.

[Ipucnocobnenust pacTeHui K
NOJIIEp>KaHKIO BOJHOIO OanaHca.
Knaccudukanus pactenuit no
oTHoLIeHHIO K Bojie. [Ipucnocobnenus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO
pexxuMma.

JdemoHcTpanuu

Tabauip! u cxembl: «DU3HOTOTHUECKHE
a/IanTaIuy JKUBOTHBIX).
Oo6opynoBanue: repbapuu pacTeHUH,
OTHOCSIIIIUXCS K TUTPOdUTaM,
kcepoduram, Me3opuTam, KOMHATHBIC
pacTeHus JaHHbIX MPYIIL.
JlaGopaTopHasi paGora
«AHaTOMHUYECKHE OCOOCHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHUS

PackpbIBaTh cofiep:kaHre TEPMUHOB U
TOHATUH: BIQXKHOCTD, TUAPOQHUTEHI,
TUrpo@UTHI, ME30(UTHI, KCEPOPUTHI,
YKUBOTHBIE: BOJHBIE, TOTYBOIHbBIE,
Ha3eMHBbIE.

XapakTepu3oBaTh JEUCTBUE BIAXKHOCTH
KaK 9KOJIOTHYECKOTo (pakTopa. BeIsSBIAATH
0COOEHHOCTU CTPOEHHUS U
KU3ZHENIEATETbHOCTH PACTEHUN pa3HbIX
HKOJIOTMYECKUX TPYIII [0 OTHOIICHUIO K
BOJIE.

[TpuBOANTH MPUMEPHI PACTCHHI Pa3HBIX
HKOJIOTMYECKHUX TPYII MO OTHOHICHUIO K
BOJIE.

BbIsBISIT aHATOMUYECKUE U
(¢u3nosornyeckue NpucrIocoOIeHus
KUBOTHBIX K U3BMEHEHHUIO BOJAHOIO
pexuMma.

[TpuBoauTH pUMEpPbI BOJIHBIX,
HOJTYBOJHBIX U Ha3€MHBIX dKUBOTHBIX

7.5

Cpenpl oouTaHus
OpraHU3MOB

Cpenbl 0OUTaHUSI OPraHU3MOB: BOJIHAS,
Ha3eMHO-BO3/TyIITHAS, TIOYBSHHAS,
rITyOWHHAs TIOJIITOYBEHHAS,
BHYTPHOPTaHU3MCHHASI.
DUBMKOXUMHUYECKUE OCOOCHHOCTH CPET
0oOWTaHUs OPTaHU3MOB.

PackpeiBath  copepxaHue
«cpena oOUTaHus.
XapakTepu30BaTh 0COOCHHOCTH BOAHOI,
Ha3€MHO-BO3/1YIIIHOM, IOYBEHHOM,
IYOMHHO MOANIOYBEHHON U
BHYTPUOPTraHU3MEHHOU cpeJi OOUTaHUS.

TepMHUHA




[Ipucnocobnenust OpraHu3MoB K KU3HH
B pa3HbIX cpeaax.

JdemoHcTpanuu

Tabauikl u cxeMbl: «Cpesibl OOUTaHUS
OpPTaHU3MOBY.

Oo0opynoBaHue: KOJUICKIIUY )KUBOTHBIX,
oOHUTaIOIIMX B Pa3HBIX Cpeliax

CpaBHUBATb (PUZUKO-XUMUYECKUE
YCJIOBUS Pa3HbIX Cpe/l OOUTaAHUS.
BBISBISTE 4epThl TPUCTIOCOOJIEHHOCTH
OpraHU3MOB K OOMTaHHIO B BOJIHOM,
HAa3€MHO-BO31YILIHOM, IOYBEHHOM,
BHYTPHUOPTaHU3MEHHOM cpeniax
oOuTaHMS.

[IpyBoAMT,  OpUMEpPHl  OPraHU3MOB,
OOUTAIOIINX B Pa3HBIX cpesiax

7.6 | buonorndeckue puUTMBI buonornueckue put™mbl. BHenHue u PackpeiBaTh coepkaHue MOHSITHUS
BHYTpeHHUE pUTMBbI. CYyTOUYHBIE U «OVOTIOTUYECKUE PUTMBIY.
TOJANYHBIE PUTMBI. XapakTepu3oBaTh 0COOEHHOCTH
[Tprcnoco6IeHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUI TOJUYHBIX OMOJIOTHYECKUX PUTMOB.
KU3HMU. [IpuBOAUTE IpUMEPHI MPOSIBICHUS
JdeMoHcTpanumn OMOJIOTUYECKUX PUTMOB Y pa3HBIX
Tabuwmie! 1 cxeMbl: «bruonornueckue OpraHu3MOB.
PUTMBD». BhIsSBIISATE YepThl TPUCTIOCOOJIEHHOCTH
Oo0opynoBanue: repbapuu u OpraHU3MOB K CE30HHBIM U3MEHEHUSIM
KOJUUIEKIIMH PACTCHUH U dKUBOTHBIX, YCJIOBUN KU3HHU.
o0nagaronux 4epTamMmu OnuchIBaTh CE30HHBIC SABICHUS B )KU3HU
MIPUCTIOCOOJIEHHOCTH K CE30HHBIM OpPraHu3MOB, PaCIPOCTPAHEHHBIX B
VU3MEHEHUSIM YCIIOBUH KU3HU CBOEU MECTHOCTH

7.7 | Kuznennsie Gopmbl Kuzuennsie GopMbI OpraHU3MOB. PackpeiBaTh conepkaHue MOHIATHUS

OpTraHU3MOB

[TonsiTHe 0 *KU3HEHHOU dopme.
’Kuznennsie HopMbI pacTeHUI:
JIEPEBBS, KyCTAPHUKH, KyCTAPHUIKH,

«OKU3HEHHAs! popMa OpraHu3Ma.
BbIsIBIISITE 0COOCHHOCTH CTPOEHUS U
YKA3HEIESITETbHOCTH PACTEHUI PA3HBIX




MHOTOJIETHUE TPaBbl, OJJHOJIETHUE
TpaBbl. JKu3HeHHBIE ()OPMBI JKUBOTHBIX:
TUAPOOUOHTHI, T€OOUOHTHI,
a’poOMOHTbI. OCOOEHHOCTH CTPOEHUS U
o0Opasza KU3HH.

JdemoHcTpanuu

Tabauiel u cxembl: «KU3HEHHBIE
dbopMbI pacteHuin», « KusHeHHbie

(b opMbI KUBOTHBIX». OOOpy10BaHMeE:
repOapuu 1 KOJUIEKIIUK PACTeHUH U
KUBOTHBIX PA3JIMYHBIX )KU3HCHHBIX

(hopm

KU3HEHHBIX (POPM.
[IpuBoaUTE NpUMEPBHI PACTEHUU pPa3HBIX
KU3HEHHBIX (POpPM.
BbISBIATE OCOOEHHOCTH CTPOCHHSI U
KU3ZHEAECATEIBHOCTU KUBOTHBIX PAa3HbBIX
KU3HEHHBIX (POPM.
[IpuBOAUTH NPUMEPBI )KMBOTHBIX Pa3HBIX
KU3HEHHBIX (OopM




7.8 | buornueckue GpakTopsl 2 buotnueckue (bakTopsl. Buner| PackpeiBaTh conep:kaHue TEpPMUHOB U
OMOTUYECKUX B3aUMOJEHCTBUMN: IIOHATUMN: KOHKYPEHILUS, XUII[HUYECTBO,
KOHKYPEHIUS, XULITHUYECTBO, CUMOMO3 | Mapa3uTU3M, MyTyallu3M,

u ero ¢opmsl. [lapazutusm, KOMMEHCAIIU3M, HETPOPUUECKUE
KooIepauus, MyTyaJlu3M, B3aMMO/JICHCTBUSL.
KOMMEHCaIu3M (KBapTUPAHTCTBO, XapakTepu30BaTh BUbl OMOTHUECKUX
HaxJeOHn4ecTBo). Hetpoduueckue B3aMMO/ICHCTBUI.
B3aMMOJICHCTBUS (TOMUYECKHE, OOBSICHATH CYIIIHOCTh KOHKYPEHIIUH,
dbopuueckue, padbpuueckue). 3HaUCHUE | XUIIHUYECTBA, TApa3UTU3MA,
OMOTHUYECKUX B3aUMOJICHCTBUMN ISt MyTyajanu3Ma, KOMMEHCAIM3Ma.
CYILIECTBOBAHMSI OPTaHU3MOB B CpeJie [TpuBOIUTH IPUMEPHI OPTAHU3MOB,
obutanud. [IpyHIIUT KOHKYPEHTHOTO YYaCTBYIOIIUX B OMOTUYECKUX
UCKItoueHus. /leMoHCTpanuu B3aMMO/JICHCTBUSIX Pa3HbIX TUIIOB.
Tabauiiel ¥ cxembl: «IKOCUCTEMA OneHuBaTh 3HaU€HUE OMOTHYECKUX
B3aUMOJEHCTBHI ISl CYILIECTBOBAHMS

HIMPOKOJIUCTBEHHOT'O jeca», | OpraHU3MOB B cpelne  OOWUTaHUS.
«IKocucTeMa XBOMHOTO JIecay, OOOCHOBBIBATh JCHCTBHE IPUHIIUIIA
«llenu nutanusy, «XUITHAIECTBOY, KOHKYPEHTHOT'O UCKJIFOUEHUS
«ITapasutnsm», «KoHKypeHIus»,
«CumOno3», «KommeHncanusmy».
OGopynoBanue: KOJJICKIIUU
KUBOTHBIX, YHJaCTBYIOIIUX B
pa3IMYHBIX OMOTHYECKHUX
B3aUMOJICUCTBUAX

Htoro yacoB mo teme 9

Tema «IKko0y10rusi BUIOB U MOIMYJISIIIHID)




8.1

DKOJIOTUUYECKHUE
XapaKTEPUCTUKU
MO JISAIIIN

DKOJIOTUYECKHUE XaPAKTEPUCTUKH
nomyssiuu. [lomymnsaius kak
ouosnoruyeckas cucrema. Ponb
HEOJHOPOIHOCTH CPeibl, (PU3NUECKUX
OapbepoB U 0OCOOEHHOCTEN OMOIOTHU
BUJIOB B ()OPMHPOBAHUU
IPOCTPAHCTBEHHOHN CTPYKTYPHI
nonyssanuid. OCHOBHBIE OKa3aTesH
TIOIYJISAIIAN : YUCIICHHOCTb, TNIOTHOCT,
BO3pacTHAs U TOJIOBasi CTPYKTYpa,
POXKIAAEMOCTh, PUPOCT, TEMIT POCTa,
CMEPTHOCTb, MUTPAIIHS.
JdemoHcTpanuu

TabauIbl ¥ cXeMBbI: «DKOJIOTHYECKHE
XapaKTePUCTUKH TOIMYJIISIIUN,
«[IpocTpaHcTBEeHHas CTPYKTypa

PackpsIBaTh coziepkaHue MOHATHS
«TIOITYJIALUS .

OueHnBaTh 3HAYEHNE HEOTHOPOHOCTH
cpelibl, pu3nyecKux 6apbepoB U
0COOEHHOCTEN OMOJIOrMY BUJIOB B
(bopMHUpPOBAHUYU TPOCTPAHCTBEHHOMN
CTPYKTYpPbI OMYJIALUH.

[IpuBOAUTE IPUMEPHI MOMYJIALAN
Pa3HBIX BUJOB PACTEHUMN U )KUBOTHBIX.
XapaKkTepu30BaTh OCHOBHBIE
HKOJIOTUYECKHUE MTOKA3ATETN
NONYJIALMU: YACIEHHOCTb, INIOTHOCTb,
BO3pACTHAs ¥ TI0JIOBAsI CTPYKTYpa,
POXKIAEMOCTD, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUSI.

IONyJIsALUN», «Bo3pacTHbIE TUPaMUIBI
MOITYJISILIUN




8.2

DKojoruueckas
CTPYKTYypa MOMYJISIIUU.
JluHaMuKa MOIMYJISIUN
U €€ peryisauus

DKOJIOTMYECKAS CTPYKTYPA NOMYJIALNH.

OlLieHKa YUCIEHHOCTH OMYJISIIIUAH.
JnHaMuKa NOMyJsALUU U €€ PETyIsALUs.
buotnyeckuii mOTEHIMAI MOIYJIALUH.
MopenupoBaHue TUHAMUKA
nonynsuuu. Kpussie pocta
YUCIICHHOCTH nonyisiuuu. Kpusbie
BBDKUBAHUS. PeryJisiuus 4uciIeHHOCTH
NOMYJIALMI: POJib PaKTOPOB,
3aBUCAIIMX U HE 3aBUCAIIUX OT
MJIOTHOCTHU. DKOJIOTMYECKUE CTPATETUHU
BUJI0B (1- 1 K-cTparerun).
JdemoHcTpanuu

Tabauiel U cxembl: «CKOPOCTh
3aceseHus MIOBEPXHOCTU 3EMIIU
Pa3IMYHBIMU OpraHU3MaMU»

PackpsiBaTh copepaHue TEpPMUHOB U
MOHATUN: JUHAMUKA TTOIYJIALUH,
OMOTUYECKUI MOTEHIINA oMYA,
KpUBbIC BBDKUBAHUS, (PAKTOPHI
CMEPTHOCTH, EMKOCTb CPEJIBI.
OOBSCHITH 3aKOHOMEPHOCTH
pa3MenieHus: 0coOel MomyJ sy Ha
3aHUMaeMoi Tepputopun. OIEHUBATH
OMOTUYECKUY MOTEHIINAIT TOMYJISIIUN
pa3HbIX OPraHU3MOB. AHAIM3UPOBATH
KPHUBBIEC POCTA YUCIEHHOCTH MOIMYJIAAN
Y KPUBBIE BHIKUBAHMUSL.
OO60CHOBBIBATH MPUUHHBI CICPIKUBAHUS
OMOTHYECKOTO OTEHIIMANIA POCTA U
IIPUYMHBI BCIIBIIIEK POKIAEMOCTH Y
OTJICJIBHBIX OPraHU3MOB.
[lepeuncnsath pakTOpbl CMEPTHOCTH,
PETYIMPYIOLIME YACIEHHOCTD
MOMYJISIAN PAaCTEHUM U dKUBOTHBIX.
OnuchIBaTh 3KOJOTUYECKUE CTPATETUU
BHJIOB

8.3

DKOJIOTHYECKAs HUIIIA
BUIA

[TousiTre 00 PKOJIOTHYECKOI HUIIIE
BUJ1a. MecTtooOuTanne. MHOTOMepHast
MOJIEIIH DKOJIOTHYECKON HUIIINA

PackpeiBaTe copepxkaHUE TEPMHUHOB U
MOHATUM: DSKOJOTMYECKass HUIA, BUJ,
apeaJs, UHBa3Hsl.




JIx. . XaTtunncoHa. Pazmepel
sKkosornueckor Humu. [loreHnmanbpHas
Y pear30BaHHasl HUIIIU.

Bup xak cucrema nonysisinuid. Apeanbl
BUA0B. BUJibl ¥ UX KU3HECHHBIC
CTpaTeruu. JKOJOTHYECKUe
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U
MUTPALUN KUBOTHBIX. brosiornueckue
WHBAa3UM 4y>KEPOIHBIX BUIOB.
JdemoHcTpanuu

Hoptper: /. . Xatunncon. TaGauiisl
U cxeMbl: «Mojieb SKOJI0THYECKOM
Hum J[x. M. XatayuHCcoHa».
OGopyaoBaHue: repOapuu pacTeHUM;
KOJUJIEKIIMU )KUBOTHBIX. JIabopaTopHas
padora

«IIpucnocoOneHus ceMsiH pacTeHUN K
pAaCCENECHUIO»

XapakTepru3zoBaTb MHOTOMEPHYIO
MOJENb dKoJiornyeckon numu Jlx. W.
XaTYMHCOHA.

[IpuBOAUTE MPUMEPHI IKOJIOTUYECKUX
HUIII Pa3HbIX BUJOB PACTEHUM U
JKMBOTHBIX.

BpIsSBIATE OTJIMYKE IKOJIOTUUECKOU
HUIIW BUJIA OT €r0 MECTOOOUTAHUS.
['paduyecku n300paxxarhb
MHOTOMEPHYIO MOJIEb SKOJIOTHYECKOU
HUIIM JJI Pa3HbIX BUJOB. BBISBISTH
MIPUYMHBI PA3JIMUAM B pazMepax
DKOJIOTHYECKOM HUIIM Y PA3HBIX BUJIOB
pacTeHUM U )KMBOTHBIX. AHAJIU3UPOBATH
MIPUYHMHBI U TIOCJIEICTBUSI CMEHBI
AKOJIOTHYECKON HUIIU

Nroro yacos 1o teme 9
9 | Tema «9Kkoj0rus COO0MIECTB. IKOJIOTHYECKHE CUCTEMBI»
9.1 | CoobmiecTBO 1 CoobmecTBa oprann3mMoB. buonieno3 1 | PackpeiBaTh cofiep:kanne TEpPMUHOB U
OPraHUu3MOB — ero crpykrypa. CBsizu MexXIy MOHSTHI: OMOIIEH03, OMOTOTI.
OmoreHo3 opraHu3MaMu B OHOIIEHO3E. XapakTepu3oBaTh OMOIICHO3 U €T0

JdemoHcTpauuu
Tabauiiel U cxembl: «CTpyKTypa

CTPYKTYPBI: BUJIOBYIO,
MPOCTPAHCTBEHHYIO, TPODHUUECKYIO.




OHOIIEHO3aY, «DKocHucTEMA
ITUPOKOJIUCTBEHHOT'O jIecay,
«IDKOCHUCTEMA XBOUHOTO JIECa)»

[lepeyucnsaTe W NPHUBOIUTH HPHUMEPHI
CBA3€M  MEXKAYy  OpraHu3sMamu B
OuoneHo3e

9.2

DKocucTeMa

DJKOCHUCTEMa KakK OTKpBITash CUCTEMaA
(A.Jlx. Tencnu). OyHKIMOHATLHBIE
OJIOKH OPraHU3MOB B DKOCHUCTEME:
MPOJIYIIEHTHI, KOHCYMEHTBI, PEAYILICHTHI.
Tpoduueckue ypoBHHU.

Tpoduueckue nenu u ceTu.
AlGuoTrnyeckue 0JI0KH SKOCUCTEM.
[TouBBI ¥ WIIBI B SKOCUCTEMAX.
KpyroBopot BemiecTB U MOTOK dHEPrUU
B DKOCHCTEME.

JdeMoHcTpauuu

[Hoptpetsl: B. H. Cykaués, A. JIxk.
Tencmu.

Tabnwuiiel 1 cxeMbl: «OYHKIIMOHATBHBIC
TPYIIIBI OPraHU3MOB B 3KOCUCTEME,
«KpyroBopoT BEIIECTB B 3KOCUCTEME,
«llernmn muTanus (macToOUIHAS,
JNETPUTHAS ).

Oo0opynoBanue: repbapuu pacTeHHI;
KOJUIEKIIUHM HACEKOMBIX; yydesia NTUILl U
3BEpen

PackpbIBaTh cosepxkaHie TEPMUHOB U
HNOHSTHI: 3KOCHCTEMa, MPOTYLEHTHI,
KOHCYMEHTBI, PEAYLIEHTHI, TPO(UYECKHE
YpOBHH, Tpoduueckue (MUILEBbIE) 1EenU
U CETH.

Ha3zbIBaTh CTpyKTYpHBIE KOMITOHEHTHI
HKOCUCTEMBI.

Xapaktepu3oBaTb (PYHKIMHU U
IPUBOAUTH IPUMEPHI OPraHU3MOB B
HKOCHCTEME Ha OCHOBE UMEIOILUXCS
3HAaHUH O pacTeHHUsAX, rpudax, OakTepusx
Y )KUBOTHBIX.

OnuchIBaTh KPYTOBOPOT BEIIECTB U
IOTOK YHEPTUH B SKOCUCTEME.
OOBACHATH POJIb OPraHU3MOB B
OMOJIOrMYECKOM KPYTrOBOPOTE BEIIECTB U
NoTOKe 3Hepruu. IIpuBoauTe NpUMepbI
OpPraHU3MOB, 3aHUMAIOIINX Pa3HbIE
YPOBHH TPOPHUUECKUX THUPAMUL.
CocTaBlIATh CXEMBI IEPEHOCA BELECTBA
Y DHEPrUM B IKOCUCTEMAX (Lenu
MUTAHUA).




CpaBHI/IBaTB HaCT6I/IH_[HBIe U JCTPUTHBIC
OCIIU IMUTaHUsA

9.3

DKOJIOTUYECKHUE
MAPaMU/IBI

OcHOBHBIE TOKA3aTEIN YKOCUCTEMBI.
buomacca u npoxykuus.
DKOJOTNMYECKUE MUPAMHUJIbI YUCEII,
OroMacchl M SHEPTHUH.

JdemoHcTpanuu

Tabauibl U cxembl: «DKOJOTHYEcKas
nupaMuaa 4ucen», «IKOJOoThyYecKas
nupamMuia OMoMacch,
«IKOoJNOruYecKas TupamMmuIa SHEPTUNY

PackpriBaTh copepaHue TEPMUHOB U
HNOHATHI: MpoAYyKIus, OoMacca,
IKOJIOTUYECKas MTUPaMUIA.
XapakTepru3oBaTh IpaBuiia
IKOJIOTUIECKUX MTUPAMUJT UHCET,
OroMacchl M SHEPTUH.

OOBSACHATH TNPUYHMHBI  Pa3THUUM
NPOAYKTUBHOCTH Y Pa3HBIX SKOCUCTEM.
[TpuBOANTH MPUMEPHI MPAKTUYECKOTO
NPUMEHEHHUS TIPABUIT SKOJIOTUIECKUX
HpaMHuI.

CpaBHHBaTh OMOMACCY U TPOIYKIIHIO
HKOCUCTEM CYIIH 1 MHPOBOTO OKeaHa

B




9.4

N3menenus cooO1iecTs
— CYKIICCCUH

Junamuka sxocucmenm.
Kamacmpoguueckue nepecmpoiixu.
Dnykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. [lepBuyHble U BTOpUUHbBIE
CYKIECCUU U UX MPUYHHBI.
AHTpOIOreHHbIE BO3/IEUCTBUS HA
cykueccuu. KiimmakcHoe coo6111ecTBo.
buopaznooOpa3zue 1 moysHoTa
KpyroBOpOTa BEIIECTB — OCHOBA
YCTOWYUBOCTHU COOOIIECTB.

PackpsiBaTh conepxaHue TEPMUHOB U
IOHATUN:  CYKLECCUs,  KIMMAaKCHOE
COOOIIECTBO, CYKIIECCUOHHBIN DS,
XapakTepu3oBaTh CyKLIECCHH:
NIEPBUYHBIE U BTOPUYHBIE, TPUBOIUTH

UX MPUMEPBI U HA3bIBATH PUYNHBI
CMEHBI COOOIIECTB.

CpaBHMBATh BPEMEHHbBIE U KOPEHHBIE
OHMOreo1eHO3bl Ha KOHKPETHBIX
puMepax CBOEH MECTHOCTH.
MopnenupoBarts pe3ynbTaTsl Ipouecca

JdeMoHcTpauuu

Tabmwmiel u cxeMbl: «O0pazoBaHue
oonotay, «IlepBudaHas CyKIeccHs»,
«BoccraHoBieHHE Jieca TIOCIe MOKapay»

CMEHBI OMOT€OILIEHO30B M0 BIUSHUEM
aHTPONOTEHHOTO (hakTOpa




9.5 | [Ipupoausie [IpupoaHbIE SKOCUCTEMBI. PackpeiBaTh copepxkaHue TEPMHUHOB U
DKOCHCTEMBI Oxocucmemul 03€p u pex. Ikocucmemol NOHIATUIN: (PUTOIUIAHKTOH, 300IJIAHKTOH,
Mopell U 0KeaHos8. dKocucmemsvl mMyHOp, SIPYCHOCTb.
J1ecos, cmenet, nyCmblHb. XapaKkTepu30BaTh NPUPOIHBIE
JdemMoHcTpanun DKOCHUCTEMBI, UX OCHOBHBIE KOMIIOHEHTHI
Tabmunel 1 cxembl: «3DKocucTeMa| (Ha mpuMepe 03epa, XBOMHOTO U
HIUPOKOJIMCTBEHHOIO jecay, IIUPOKOJIUCTBEHHOTO jeca). OObsACHATh
«9Kkocucrema XBOWHOTO Jecay,| IPUYMHbBI Pa3IMYHON OHMOMacChl
«IKOCHCTEMA 03Epay. MIPOJIYLIEHTOB U KOHCYMEHTOB B
O0opyaoBanme: akBapuyM Kak MOJEIb | IPUPOJHBIX SKOCUCTEMAX.
9KOCHUCTEMBI. CocTaBisaTh NacTOMIHBIE U IETPUTHBIC
IKCKYpCHsl «DKCKYpPCHS B TAIIMYHBIN | ENU MUTAHUS TPUPOIHBIX SIKOCUCTEM.
ouoreoleHos (B 1yOpaBy, Oepe3HsK, [TpuBOIUTH IPUMEPHI OPTAHU3MOB,
€JIbHUK, Ha CYXOJOJIbHbBIN N BXO/JIAIIMX B COCTaB (PUTOIIAHKTOHA,
NOMMEHHBIN YT, 03€p0, OOJIOTO)» 3001JIaHKTOHA, OeHToca. OG0CHOBBIBATH
POJIb SIPYyCHOCTH B KU3HU HAa3€MHBIX
skocucteMm. CpaBHUBATH OMOMaccy u
MPOIYKIIMIO BOJIHBIX U HA3€MHBIX
HKOCHUCTEM
9.6 | AHTpONOreHHbIE AHTpPOIIOr€HHBIE 3KOCUCTEMBI. PackpsiBaTh conep:kaHue TEPMHUHOB U
DKOCHCTEMBI Arposkocucrema. ArpoueHos. NOHATUN: arpo’KOCHCTEMA, arpoLeHO3,
(arposkocucTemsl) Paznuuus mexny aHTPOIIOr€HHBIMA U MOHOKYJIbTYpA.




MPUPOTHBIMU IKOCUCTEMAMHU.
JdemoHcTpanuu

TaGauIlbl U CXEMBI: «ATPOIICHO3Y,
«KpyroBopoTt BeIecTB U MOTOK
SHEPrUU B arpoLEHO3E».
Oo0opynoBanue: repOapuu
KYJbTYPHBIX U IMKOPACTYIIIUX
pacTeHui.

JKCKypcust « IKCKypcusi B
arposKocucTemy (Ha 1osje uin B
TETUTUYHOE XO3SMCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTH PUMEPHI arPOIKOCUCTEM.
CocCTaBIiATh LENH MUTAHUS arpoLEHO03a.
OO0CHOBBIBAaTh MPUUYUHBI HU3KOM
YCTOMYMBOCTHU arpO3KOCUCTEM.
CpaBHMBATH arpO’KOCHUCTEMBI U
IIPUPOJIHBIE SKOCUCTEMBI.
XapakTtepu3oBaTb poOJb UEJIOBEKAa B
COXpaHEHUU YCTOMUYMBOCTH
arpOdKOCUCTEM

9.7

YpOosKOCHUCTEMBI.
DKOMOHUTOPUHT

Yp60IKOCUCTEMBL. OCHOBHbIE
KOMITOHEHTHI YPOOIKOCUCTEM.
I'opoxackas daopa u payna.
CunaHTpOnM3alUs TOPOJACKOH (payHBbI.
buonornyeckoe u X03s1MCTBEHHOE
3HAUEHHUE arpOIKOCUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpPraHU3MOB B SKOcUcTeEMax. Pob
KacKkaoHo2o s¢hgexma u
8UO0830UPUKAMOPO8 (KTT0UEBbIX
8U008) 6 (YYHKYUOHUPOBAHUU
akocucmem. llepeHoc sHepruu u
BEIIECTB MEXKTY CMEKHBIMU
HDKOCUCTEMAMU. Y CTOMYUBOCTD
OpPTaHW3MOB,

PackpbIBaTh coqepikaHue TEPMUHOB U
HNOHATHI: ypOosKocHucTeMa,
CUHAHTPONU3AIIMsI, TOpocKas diopa,
ropojickasi ¢ayHa, SKOMOHUTOPUHT.
XapakTepu3oBaTh OCHOBHbBIC
KOMITOHCHTBI YPOOIKOCUCTEM.
OnuceiBaTh OMOJIOTHYECKOE U
XO35IMCTBEHHOE 3HAYEHUE
ypOOIKOCHCTEM.

[lpuBouTh TIpUMEPHI U  OILICHUBATh
cocTosiHue  ypOOdKOCHCTEM  CBOEH
MECTHOCTH.

BoISIBIIATE OCOOEHHOCTH TOPOJICKOM
¢baopsr u payHsbI.

CpaBHHBaTh ypOOIKOCHUCTEMBI 151
MPUPOTHBIC YKOCUCTEMBI




MOMYJISIUN U SKOCUCTEM B YCIOBHAX
€CTECTBEHHBIX U aHTPOTIOTEHHBIX
BO3JECUCTBUI.

Mexanusmul 86030eticmeus 3aepsa3sHeHUl
PA3HBIX MUNO8 HA CYOOP2aAHUMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U
9KOCUCTNEMHOM YPOBHSIX, OCHOBYbL
9K0JI02UHECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCMBUSL.
MeTon010r1usi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOTEHHBIX
9KOCHUCTEM.

JdeMoHcTpauuu

Tabmwmiel u cxeMbl: «IIpumepbl
yp6oakocuctem». [IpakTuueckas
pabora «/3ydeHue u onvcaHue
ypboakocucTeMbl». JlabopaTopHas
pabora

«M3ydyeHne  pa3HOOOpa3usi  MENKHX
MOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX
DKOCUCTEMAX)

Utoro

4acoB 10 TEME 12

10

Tema «buocdepa — riodajbHast IKOCUCTEMA)




10.1

buocdepa. Ctpykrypa
1 cocTaB Ouochepsl

buocdepa — obuiennanerapHas
00oouka 3emMit, re CyUIeCTBYET WU
CyllecTBOBaja Xu3Hb. Pa3Butune

npeacTaBieHui o buocdepe B Tpyaax .

3tocca. Yuenne B.W. BepHanckoro o
ouochepe. O6mactu 6uochepsl u eé
coctaB. JKuBoe BellecTBo Ouocdepsl u
ero QyHKIHH.

JdemoHcTpanuu

IHoptpersl: B. N. Bepuanckuii, 3.
3rocc.

Tabauiet u cxemsl: «I'eocdepbr
3emuiny», «DYHKITUU )KUBOTO BEIIECTBAY

PackpriBaTh conep:kaHue TEPMUHOB H
NOHATHI: Onocdepa, )KMBOE BEILIECTBO,
KOCHOE BEI[ECTBO, OMOKOCHOE BEIECTBO,
ouoreHHoe BemiectBo. [IpuBoauTh
(bOpMYyTHUPOBKH OCHOBHBIX MOJIOKECHUN
yuenus B. W. Bepnanackoro o 6uocdepe.
Xapaktepu3oBath 00s1acTu 6uocepsl u
HX COCTaB, HA3bIBaTh 00JIACTH
pacmpocTpaHEeHHS KUBOTO BEIIECTBA B
000J109Kax 3eMJIM U BBISBIISTH PUIHHBI
€r0 Pa3IuIHOTO PACIIPEICTICHHS.
[epeuncnarb GyHKIIUU )KUBOTO
BelecTBa onocdepsl (razonas,
OKHCJIUTENIbHO-BOCCTAHOBUTENbHAS,
KOHIIEHTPAIIMOHHAs!, OMOXUMUYECKas ).
[IpuBOINTE IPUMEPHI TPEOOPA3YIOLIETO
BO3/ICHCTBHSI )KUBOT'O BEIIECTBA HA
ouochepy.

AHanu3upoBaTh U OLICHUBATH
OMOJIOTHYECKYI0 HHPOPMAITUIO O
rJ100aJIbHBIX IKOJIOTUYECKUX MpolIemMax
Oouocdepsl, MoaydaeMyr U3 Pa3sHBIX
UCTOYHHKOB.




OnenuBate Bkiag B. M. Bepnazackoro,
3. 310cca B CO3JaHNUE YUEHUS O
ouocdepe

10.2

3aKOHOMEPHOCTHU
CYLIIECTBOBAHUS
ouocdepsl.
KpyroBopoTs! BemiecTn

3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ounochepsl. OcobeHHOCTH OHOCPepbl
KaK TJI00aJIbHOM AKOCHUCTEMBI.
JlnHaMU4YecKoe paBHOBECHE B
ouocdepe. KpyroBopoThsl BElIeCTB U
OMOTCOXUMUYCCKUE IIUKITBI (YTIepo/a,
a30Ta). PUTMUYHOCTD SIBJICHUI B
ouocdepe.

JdemoHcTpanuu

Tabauiet u cxeMbl: «Ieochepbl
3emiiny», «OYHKINUN KUBOTO
BEIIECTBAY,

«KpyroBopoT a3oTa B mpupoze»,
«KpyroBopoT yriepojia B mpupoie»,
«KpyroBopoT KUCIOpO/ia B IPUPOJIEY,
«KpyroBopoT BOJIbI B IPUPOJIEN

PackpbIBaTh copiep:kaHne TEPMHUHOB U
ITOHSATHI: TJI00aJIbHAsl DKOCHUCTEMA,
JTMHAMHYECKOE PaBHOBECHE,
KPYTrOBOPOTHI BEIIECCTB,
OMOTCOXUMUYECKUE ITUKITBI.
XapakTepu30BaTh 0COOCHHOCTH
ouocdepsl Kak riaodabHON
HKOCHUCTEMBI.

Omnpenensats GyHKIUIO OHochepsl B
o0ecreyeHuu OMOTeHHOTO KPYTroBOpOTa
BEIIECTB Ha MJIaHeTe. XapaKTepru30BaTh
OCHOBHBIE KPYTOBOPOTHI: BOJIBI,
yriaepoja, a3ota. CpaBHUBAThH
0COOEHHOCTU KPYTOBOPOTa Pa3IUUYHBIX
BEIIIECTB.

OrneHuBaTh 3HaUEHUE KPYTrOBOPOTA
BEIIECTB JIJIsl CYIIECTBOBAHUS KU3HHU Ha
3emuie.

OOBSICHATH POJIb OPTAHU3MOB B
OMOJOTHYECKOM KPYTOBOPOTE BEIIECTB.
BEIsSBIIATE TUHAMUYECKOE PABHOBECHE
ounocdepsl.




[TpuBOIUTH MPUMEPHI PUTMHUYIHOCTH
ABJICHUH B Ouocdepe

10.3

30HaIBHOCTh
o6uocdepnl. OCHOBHBIE
OMOMBI CYIIIH.

Y CTONYMBOCTH
ouochepsl

3oHanbHOCTH OMocdepnl. [lonsTe o
ouome. OcCHOBHblE OHMOMBI  CYUIM:
TYHApA, XBOWHBIC Jieca, CMEIIAHHBIC U
IIUPOKOJIUCTBEHHBIE  JIeca, CTEIH,
CaBaHHbBI, MYCTHIHU, TPOIMUYECKUE Jieca,
BBICOKOTOpbs. Kiumar, pacTutenbHbIi U
KUBOTHBIH ~ MUp  OHMOMOB  CYIIIH.
Ctpyktypa U (PyHKIHUS >KHUBBIX CUCTEM,
OIIEHKa WX PECYpCHOTO TMOTEHIMala u
ounochepHbIX QYHKIIHA.

JdeMoHcTpauuu

Tabauiel U cxeMbl: «OCHOBHbBIE OUOMBI
cymn», «KimmMmarnueckue nosca
3emnmy, «Tynapay, «Taiiray,
«CMemaHHBIN J1ecy,
«IInpOKOIMCTBEHHBIN JieC», «CTEMbY,
«CaBannay, «ITycTeina», « Tponuueckuit
JIECH.

Oo0opynoBanue: repbapun pacTeHHIA
Pa3HBIX OMOMOB; KOJIEKITUH KUBOTHBIX

PackpeiBaTh conepxaHue TEPMUHOB U
HOHSTHI: OMOMBI, TYHAPA, XBOMHBIE
jeca, CMEILIaHHbIE Jieca,
LIMPOKOJIMCTBEHHBIE JIeCa, CTEIIH,
CaBaHHBI, IYCTBIHU, TPOIIUUYECKHUE JIECA,
BBICOKOT'OPBSL.
Iloka3bIiBaTh Ha
XapakTepu3oBaTb  OCHOBHBIE
CYILIH.

CpaBHUBaTh OCOOCHHOCTHU KJIMMATa,
I104B, PACTUTEIIBHOIO U JKUBOTHOTO MUpa
pa3HbIX OMOMOB CyIIM 3eMJIU. BBIABIATSH
IPUYMHBI 30HAIBHOCTH B Ouochepe

KapTe u
OMOMBI

Utoro

9aCoOB I10 TEMC

6

11

Tema «HeJioBek M OKpY:KaKIIAs CPeAa»

111

Bo3zneiicTBue uenoseka
Ha Onochepy

2

DKOJIOTUYECKHE  KPU3HChl U HUX
NnpuurHbl. Bo3aeicTBue dYenoBeka Ha
ouocdepy. 3arps3HeHUE BO3TYITHON

PackpsiBaTh cojiepaHue TEPMUHOB U
NOHATUI: aTMocdepa, BellecTBa-
3arpsi3HUTEIH,




cpenpl. OxpaHa BO3[yxa. 3arps3HECHUE
BOAHOM  cpeabl. OXxpaHa  BOJHBIX
pecypcos. Pazpymienue noussl. Oxpana

IIOYBEHHBIX  pecypcoB.  l3MeHeHue
KJIMMATa.
JdemoHcTpanuu

Tabauibl ¥ cxembl: «3arps3HeHne
atMoc(epsl», «3arpsa3HeHHe
ruzpochepb», «3arpsiI3HEHUE OYBbIY,
«ITapHUKOBBIN 2P DHEKT»

NapHUKOBBIN 3D PeKT, «030HOBAS ABIPAY,
«KHUCJIOTHBIE TOXKAN», TUIpochepa,
3BTpOdUKALMS BOJOEMOB, 10YBA, FIPO3HS
MOYB, TIECTUIIUIBI, IKOJTOTUYECKUI
KpHU3HC. AHAJIU3UPOBATH
aHTPOIIOTEHHBIE (DAKTOPHI BO3ACHCTBUS
Ha Ouocdepy (posib YeIoBeKa B
MPUPO/IC) HA PA3HBIX ATANaX Pa3BUTHS
YeJI0BEYECKOro 00I11ecTBa.
XapakTepu3oBaTh IJ100aIbHbIE
HKOJIOTMYECKHUE TPOOIEMbl; OCHOBHbIE
HCTOYHUKH aTMOC(EPHBIX 3arpsI3HEHU;
HKOJIOTHYECKHUE TIPOOJIEMBI, CBS3aHHBIC
C YBEJIMYEHHEM TPAHCIIOPTA B KPYITHBIX
ropojiax; 3BTPOUKAIUIO0 BOJOEMOB;
MOCIICJICTBUS 3arpsI3HEHUS BOJI
XUMHYECKUMU BEIIECTBAMU;
BO3/JEMCTBHE YEIIOBEKA Ha IIOUYBCHHBIN
MTOKPOB.

ApryMeHTHpOBaTh 3HAYCHHE
HKOJIOTUYECKUX 3HAHUU B PEIICHUN
BOIIpOCA O MOAAECPKAHUN YCTONYUBOCTH
ounocheps




11.2

AHTpONOreHHOe
BO3JCHUCTBUE HA
PaCTUTEIILHBIN U
YKUBOTHBIN MHUP.
Oxpana mpupoIbt

AHTpPONIOTEHHOE BO3JEHUCTBUE HA
PACTUTEJIbHBIN U )KUBOTHBIA MUD.
OxpaHa pacTUTEIBHOTO U KUBOTHOI'O
Mupa. OCHOBHbIE TPUHIIMIIBI OXPAHBI
npupoabl. Kpacueie kauru. Oco6o
OXpaHsieMble TPUPOJAHBIE TEPPUTOPUU
(OOIIT). borannyeckue caapl U
300JI0TUYECKHUE TTAPKH.
JdemoHcTpanuu

Tabauiet u cxembl: «Oco60

OXPAaHACMBIC IIPUPOIHBIC TCPPUTOPUND).

OoopynoBanue: gororpadun
OXpaHSEMBbIX PACTEHUM U )KUBOTHBIX
Kpacnoit kauru PO, KpacHoi kHurn
peruona

PackpbIBaTh cofiep:kaHue TEPMUHOB U
TIOHSTUN: COKpALLEHUE
Oropa3zHooOpa3zus, oXxpaHa IpUPOIbI,
0c000 OXpaHsieMbl€ IPUPOIHBIE
tepputopuu (OOIIT), 6oTannueckuit
caJi, 300J0THYECKUI TapK.
XapakTepu30BaTh MJIAHETAPHYIO POJIb
pacTeHUH 1 )KUBOTHBIX.

[TpuBOAUTH IPUMEPHI IPSIMOTO U
KOCBEHHOTO BO3/ICHCTBUS YeJIOBEKa Ha
PACTUTENBHBIN U )KUBOTHBIM MMUD.
XapakTepu30BaTh IPUHIIUITBI
«BcemupHOIi cTpaTeruu oXpaHsbl
PUPOIBD».

[lepeuncnsaTb 0COOEHHOCTH Pa3INYHBIX
OOIIT.

[TpuBoauts npumepsl OOIIT,
PacCIOI0KEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh Ha IPUMEPAX OMACHOCTh
COKpaIlleHUsI OMOJIOTHYECKOTO
pazHooOpazus 3eMiu.

[TpuBOIUTH IPUMEPHI PEAKUX U
MaJIOYUCIIEHHBIX BUJOB PACTEHUHN U
’)KUBOTHBIX CBOCH MECTHOCTH,
3aHeCcEHHbBIX B KpacHble KHUTH pErMOHOB
u Kpacuyro kaury PO




11.3

PanunonansHoe
[PUPOAOIIOIBb30BaHUE
U YCTOMYUBOE
pa3BuTHUE

OCHOBHBIE IPUHLIMIIBI YCTONYUBOTO
Pa3BUTHS YEJIOBEYECTBA U IPUPOBI.

PanronansHO€ IPpUPOAOIIONIB30BAHUE U

COXpaHEHHE OMOJIOTUYECKOTO
pazHooOpa3zus 3emun. OO0uue
3aKOHOMEPHOCTH TII00aTbHBIX
AKOJIOTHYECKUX KPU3HUCOB.

Oco0eHHOCTH COBPEMEHHOT'0 KpU3Hca U

€0 BEPOSTHBIE TTOCIEACTBYs. Pa3BuTne
METO0JIOB MOHUTOPUHTA Pa3BUTHS
OITACHBIX TEXHOTCHHBIX MPOIIECCOB.
Cucmemmvle ucciedo8anus nepexooa K
pecypcocbepezaroweli u
KOHKYPEHMOCNOCOOHOU SHepeemuKe.
buonozcuuecxoe pasnoobpasue u
buopecypcol. Hayuonanvhoie
ungopmayuonnvle cucmembl,
obecneuugarouue 00OCmMyn K
ungopmayuu no coCMoHUIO
OMOENbHBIX GUOOE U IKOCUCTEM.
OcHogbl 3KOpeaburumayuu 3KoCucmem
u cnoco608 OopbObL
OUONOBPENCOCHUAMU.

Pexoncmpyxyus mopckux u Hazemmuvix
DKOCUCMEM.

C

PackpsiBaTh comepkaHUE TEPMHUHOB U

TTOHSITUI: panoHaIbHOE
IIPUPOAONIOJIBL30BAHNUE, YCTOUYHUBOE
pa3BUTHE, IIPUPOJIHBIE pecypchl,

DKOJOTUYECKHUU CIE/I.

XapakTepu30BaTh OCHOBHBIE MTPUHITUIIBI
YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA U
MIPUPOJIBIL.

OnuceiBaTh HEUCUEPIIAEMBIE U
HcuepIiaeMble MPUPOIHBIE PECYPCHI,
MOYEPKUBAsi OTHOCUTEIBHOCTh
HEUCUYEPNAEMOCTH PUPOTHBIX
pPECYpCOB; XapaKTEepU30BaTh IPOIECCHI
WX BOSHUKHOBEHUS U YCIIOBUS CPEIbI,
NPUBOASAIINE K NX (POPMUPOBAHHIO.
PackpriBaTh 1po0JIeMbl pallHOHATIBHOTO
MPUPOAONOJIH30BAHUS U HAXOIUTh MyTH
UX pEIICHUS




JdemoHcTpanuu
Tabauiiet u CXEMBI:

YIPaBIISIEMOrO MUPa»

«Monenu

HToro yacos 1o teMe 6
PesepBHoe Bpems 8
OBILEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME




4. IOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KonunvecTBo yacos Jlata u3y4eHust | JjIeKTPOHHbIE
JJ/QH Tema ypoka Beero Koutpouabhblie | [IpakTuyeckue IL1an Pakr :)[gl()l:llf):())].;];[eeﬂbel e
padoTHhI padoTHI pecypes
buonorus kak KoMIIeKcHas 02.09 Bubnmorexa LOK
1 HayKa U KaK 4acTb 1 httos://urok apk /
PS://UroK.apKpro.ru
COBPEMEHHOT'0 00IIIeCTBA
5 JKuBBIEC CHCTEMBI U UX 1 04.09 bu6anorexa IIOK
CBOHCTBa ' https://lesson.edu.ru/06/10
3 YpoBHEBas OpraHu3anus 1 04.09 bubnuoreka [IOK
KUBBIX CUCTEM ' https://urok.apkpro.ru/
Hctopus oTKpbITHA U 09.09 bubnuoreka [IOK
4 M3YYCHUS KIETKH. 1 https://urok.apkpro.ru/
Knerounas teopus
MeTo/1bI MOJIEKYIISIPHOH U 11.09 Bu6nmorexa IJOK
KJIETOYHON OMOJIOTHH. https://urok.apkpro.ru/
IIpakTuuyeckas padora
«3yuenue MeTo10B
5 KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadwus,
anexTpodopes,
muddhepeHIanTbpHoe
neHTpudyrupoBaHue,
TTLIP)»
6 XHUMHUYECKUN COCTaB 1 11.09 bubmmoreka [IOK
https://urok.apkpro.ru/
7 CrapToBasi TMarHOCTHKA 16.09
(koHTpOJIBbHAs paboTa 1 1



https://urok.apkpro.ru/
https://lesson.edu.ru/06/10
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/

Nel)

MunepanbpHbIe BElecTBa

bu6mnorexa [JOK

8 KJIETKH, UX OMOJIOTHYECKAs https://urok.apkpro.ru/
pOJIb
Opranudeckue BeliecTBa 18.09 bubnuoteka [JOK
KJICTKH — OCJIKH. https://urok.apkpro.ru/
JlaGoparopHasi padora
9 0.5
«O0HapykeHne 0eIKoB ¢
MOMOIIIBI0 KaUYE€CTBEHHBIX
peaKuun»
10 CroiicTBa, KnaccuduKaIus 18.09 bubnuoreka [JOK
¥ QyHKIUH OCIIKOB ' https://urok.apkpro.ru/
11 OpraHnuueckue BelecTBa 93.09 bu6anorexa IIOK
KJIETKH — YTJIEBOJIbI ' https://urok.apkpro.ru/
12 Opranuueckue BelecTBa 25 09 bu6anorexa IIOK
KJIETKU — JTAIUAIbI ' https://urok.apkpro.ru/
HyxnenHnoBbie KUCIIOTHI. 25.09 bu6anorexa IIOK
JIHK u PHK. https://urok.apkpro.ru/
JlaGoparopHasi padora
13 «HccnenoBanue 0.5
HYKJICMHOBBIX KHUCJIOT,
BBIJICJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTAHU3MOB)
Crpoenue n QyHKIUN 30.09 bubnunoreka [JOK
14 ATO®. JIpyrue https://urok.apkpro.ru/
HyKieo3uaTpudocdater
(HTD)
15 CexBenuponanue JIHK. 02.10 bubmmoreka [IOK
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MeToabl FTEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKHU. MeToIbI
CTPYKTYpHOU OMOJIOTUU

https://urok.apkpro.ru/

16 THIIBI KIICTOK. 07.10 bu6mnorexa [JOK
[TpokapuoTHyeckas KieTKa ' https://urok.apkpro.ru/
CtpoeHue 09.10 bubamnoreka I{OK
9YKaPUOTHUECKOW KIICTKH. https://urok.apkpro.ru/

17 | IlpakTnyeckasi padora 0.5
«M3y4yeHne CBOMCTB
KJIETOYHOI MeMOpaHb»

18 IToBepXHOCTHBII amnmapar 09.10 bubnmnorexa [IOK
KJIETKH ' https://urok.apkpro.ru/
OnHOMeMOpaHHBIE 14.10 Bubmmorexa LIOK
OpPTaHOUIbI KIETKH. https://urok.apkpro.ru/

19 IIpakTuyeckas padora 05
«M3ydeHne ABUKCHUS '

IIUTOIUTa3MbI B

PACTHTEITBHBIX KIECTKAX)

[TonryaBTOHOMHBIE 16.10 Bubnuorexa LIOK

OpraHOUJIbI KJIETKU: https://urok.apkpro.ru/
o9 | MHTOXOHIPUH, IUIACTHJIbL 05

JlabopaTopHas pa6ora
«HccnenoBanue
JIa3MoJin3a u
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ACIIIIa3MOJIN3a B
PACTUTCIBHBIX KJICTKAX»

21

HememOpanHbie opraHOUIbI
KJIETKHA

16.10

bu6mnorexa [IOK
https://urok.apkpro.ru/

22

Crpoenue u GpyHKUIUU sApa

21.10

bu6mnorexa [JOK
https://urok.apkpro.ru/

23

CpaBHuTenbHas
XapaKTEePUCTHKA KIIETOK
sykapuort. JlabopaTopHas
padora «/3yueHue
CTPOEHUS KJIETOK
Pa3IMYHBIX OPTAHU3MOBY

0.5

23.10

bu6mnorexa LIOK
https://urok.apkpro.ru/

24

AccuMunAus u
TUCCUMMWIISIIUS — JIBE
CTOPOHBI METa00IHU3MA.
Tunsl oOMeHa BeIecTs.
JlaGopaTopHasi paGorta
«3yuenue
KaTaJIMTUHYECKOU
aKTUBHOCTHU (pepMEHTOB (Ha
puMepe aMuiia3bl WK
KaTaJiasbl)»

0,5

23.10

bu6anorexa IIOK
https://urok.apkpro.ru/

25

@epMeHTaTUBHBIA XapaKTep
pEaKUH KJIETOYHOIO
MeTaboan3Ma.
JlabopaTopHasi paGoTa
«3yueHne
(bepMEeHTaTUBHOTO
pacleruieHus nepokcuaa

0.5

06.11

but6mmoreka IIOK
https://urok.apkpro.ru/
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BOJIOPO/Jia B PACTUTENBHBIX
Y )KUBOTHBIX KJIETKAX»

%6 benku-akTuBaTOpPHI U 06.11 bubnmnorexa [IOK
OCIKU-UHTHOUTOPBI ' https://urok.apkpro.ru/
97 ABTOTpO(DHBIN THUIT OOMEHA 1111 bubnmnorexa [IOK
BEILIECTB ' https://urok.apkpro.ru/
bu6anorexa IIOK
28 | DorocumTes 1311 https://urok.apkpro.ru/
XEMOCHHTE3. 13.11 bu6anorexa IIOK
JlaGopaTopHas https://urok.apkpro.ru/
29 | paborta 0.5
«CpaBHEHUE MTPOIIECCOB
dhoTocuHTE3a U
XEMOCHHTE3a»
AHa’pOOHbBIE OPraHU3MBI. 18.11 Bbu6mmorexa IJOK
Busisl 6poskeHus. 0,5 https://urok.apkpro.ru/
30 | JlabopaTopHas padoTa
«CpaBHEHHE MTPOIIECCOB
OpOKEHUS M IBIXaHUS
A>pOGHBIE OPraHU3MBL 20.11 Bubnuorexa LIOK
31 DTarbl SHEPreTHYECKOTo https://urok.apkpro.ru/
oOMeHa
DHeprusi MEMOPaHHOTO 20.11 Bu6nuorexa LIOK
3o | TPAMEHTa POTOHOB. https://urok.apkpro.ru/
Cunrte3z AT®: pabota
npoToHHOU AT®-cuHTa3bI
33 Peakun MaTpuaHOrO 2511 bu6anorexa [LIOK
CHHTE32 ' https://urok.apkpro.ru/
34 Tpanckpunms — 27.11 bubmmoreka [IOK
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MatpuuHbiil cuaTe3 PHK

https://urok.apkpro.ru/

, bubmmoreka IIOK

35 Tpancsiius u e€ ITarnbl 27.11 https://urok.apkpro.ru/

Konuposanue 02.12 bubnuoteka [JOK
3 | AMHHOKHCIOT. Ponp https://urok.apkpro.ru/

pubocoM B OMOCUHTE3E

Oenka
37 Opranuzanus reHoma y 04.12 bubnuoreka [JOK

POKAPHOT U IYKAPHOT ' https://urok.apkpro.ru/

MonexynspHbie 04.12 bubnmnorexa [IOK
38 | MeXaHU3MBbI IKCIIPECCUN https://urok.apkpro.ru/

T'CHOB Y 3YKapHOT

BHpychbl — BHEKJIETOUYHBIE 09.12 Bubmmorexa LIOK

(bOpMBI KU3HU U https://urok.apkpro.ru/

o0IMTaTHBIC TTAPA3HTHI.
39 0.5

IIpakTuyeckas padora

«Co3nanue Moaenu

BUpYCa»

BupycHble 3a06071eBaHus 11.12 bubmuorexa [IOK
40 YeJI0BEKa, JKUBOTHEIX, https://urok.apkpro.ru/

pacTeHun

HanotexHonoruu B bu6mmoreka IIOK
4 OMOJIOrMH U METUITTHE 11.12 https://urok.apkpro.ru/
42 JKN3HEeHHBIN UK KJIETKA 16.12 h t:i)I/SISJ/IuHr(C))E;(SKLpIS)ﬁu /
43 Martpuunsiii cunates JJHK 18.12 ht:i)I/SISJIIUHr(C))E;(SKLDIS)ﬁu /
44 Kountposabnasi pabora Ne2 18.12

3a 1 moayrogue
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45

XPpOMOCOMBI.
JlaGoparopHasi paGora
«3yuenue XxpoMOCOM Ha
rOTOBBIX MUKPOIPENapaTax»

0.5

23.12

bu6anorexa LIOK
https://urok.apkpro.ru/

46

JleneHue KIeTKH — MHUTO3

25.12

bu6mnorexa [JOK
https://urok.apkpro.ru/

47

Tumne! knetok. Kaprokunes
Y IIUTOKUHES3.
JlaGoparopHuasi padora
«Habmnronenne Mmutosa B
KJIETKaX KOHYMKA KOpeITKa
nyka (Ha TOTOBBIX

MUKpOIIpEenapaTax)»

0.5

25.12

48

PGFYJIHIII/IH KHN3HCHHOI'O
IMUKJIa KJICTOK OpFaHI/ISM
KaK CIHHOC ILICJIOC

13.01

bu6anorexa IIOK
https://urok.apkpro.ru/

49

TkaHu pacTeHUN.
JlaGopaTopHasi
padora
«3yuenue TkaHen
pacTEHUIN»

0.5

15.01

bubmmoreka IIOK
https://urok.apkpro.ru/

50

TkaHH )KUBOTHBIX U
yenoBeka. JlabopaTopuas
padora «3yueHue TkaHen
AKUBOTHBIX)»

0.5

15.01

bu6mmoreka IIOK
https://urok.apkpro.ru/

o1

Opranbl. Cuctemsl
oprasnos. JlabopaTopHast

0.5

20.01

bu6anorexa [JOK
https://urok.apkpro.ru/
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padora «/3yueHue opraHoB
IIBETKOBOTO PACTEHMUSI»

bu6mnorexa [IOK
52 Onopa Tena opraHu3MoB 22.01 hitps://urok.apkpro.ru/
bu6mnorexa [JOK
53 | JIBuKeHue OpraHu3MoB 22.01 https://urok.apkpro.ru/
bu6anorexa IIOK
54 [InTanue opraHu3MoB 27.01 hitps://urok.apkpro.ru/
IInTanue mMo3BOHOYHBIX 29.01 bu6anorexa IIOK
55 | KMBOTHBIX. https://urok.apkpro.ru/
[TumeBapuTebHAs CUCTEMA
YeJIOBEKa
bu6anorexa IIOK
56 JIpIxaHue opraHu3MoB 29.01 https://urok.apkpro.ru/
57 JIpIXaHHE MO3BOHOYHBIX 03.02 but6mmoreka IIOK
’KUBOTHBIX U YeJIOBEKA ' https://urok.apkpro.ru/
58 Tpancnoprt BemecTs y 05.02 bubnmnorexa [IOK
OpPTraHH3MOB ' https://urok.apkpro.ru/
KpoBeHocHas cucremMa 05.02 Bu6nmnorexa IJOK
59 MTO3BOHOYHBIX KUBOTHBIX U https://urok.apkpro.ru/
YeIoBeKa
but6mmoreka IIOK
60 Brinenenue y opraHu3zMoB 10.02 https://urok.apkpro.ru/
bu6anorexa [JOK
61 3amnuTa y opraHu3MoB 12.02 hitps://urok.apkpro.ru/
62 NmmyHnHas cucrema 12.02 bubnuoreka [JOK

4CJIOBCKA

https://urok.apkpro.ru/
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Paznpaxxumocts u

bu6mnorexa [JOK

63 pEryJIslus y OpraH|u3MOB 17.02 https://urok.apkpro.ru/
['yMOpanbHas peryisanus 1 19.02 Bu6mmorexa IJOK
64 | SHIOKpUHHAs CHCTEMa https://urok.apkpro.ru/
KUBOTHBIX M YEJIIOBEKA
65 @opMBI pa3MHOKEHUS 19.02 bubnmnorexa [IOK
OpraHHU3MOB ' https://urok.apkpro.ru/
66 [TonoBoe pa3mMHOXKEHHE 24.02 h t;ﬁg?ﬁgf;{skggﬁu /
. bubmmoreka IIOK
67 | Meiios 26.02 https://urok.apkpro.ru/
["ameTorenes. OOpazoBanue 26.02 bubnmnorexa [IOK
U pa3BUTHUE TIOJIOBBIX https://urok.apkpro.ru/
kietok. JlaboparopHasi
68 pabota «3ydyeHue 0.5
CTPOEHUS MOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOIpenapaTax»
NuauBuayanbHOE pa3BUTHE 03.03 bu6anorexa IIOK
69 OpraHU3MOB — OHTOT'CHE3. https://urok.apkpro.ru/
3akJiajika OpraHoB U TKaHEH
U3 3apOBIIIEBbIX JIUCTKOB
Poct u pasBuTHe 05.03 Bu6nuorexa LIOK
’KMBOTHBIX. https://urok.apkpro.ru/
70 JlabopaTopHas pabora 05

«BbIsIBIEHNE NPU3HAKOB
CXOJICTBA

3apObIIIEH TO3BOHOYHBIX
YKABOTHBIX»
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71

Pa3zmHoOXeHUe U pa3BuTHE
pactenuii. JlabopaTopHas

padora «CTpoeHUE OpraHOB

Pa3MHOXEHUS BBICILINX
pacTEHUIN»

0.5

05.03

bu6mnorexa [JOK
https://urok.apkpro.ru/

72

Kontposbnast padora Ne3

no reme «Poct u pazBurue

OPraHM3MOB)

10.03

73

Hcropus cTaHOBIEHUS U
Pa3BUTHUSA T'€HETUKHU KaK
HayKu

12.03

bu6anorexa LIOK
https://urok.apkpro.ru/

4

OCHOBHBIC IOHATHUS U
CHUMBOJIbI TEHETUKH.
JlaGoparopHasi padora
«/Ipo3oduna kak 00bEKT
TE€HETUYECKUX
HUCCIICTOBAaHUI

0.5

12.03

bu6anorexa IIOK
https://urok.apkpro.ru/

75

3aKOHOMEPHOCTHU
HaCJeI0BaHUS IPU3HAKOB.
MonorubpumaHoe
CKpEIINBaHHE.
IIpakTuyeckas padora
"N3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO
CKpEIINBaHUS Y
npo3oduis”

0.5

17.03

but6mmoreka IIOK
https://urok.apkpro.ru/

76

[uTonornyeckre OCHOBBI
MOHOTHOPUIHOTO
CKpELIMBaHMUSI.

19.03

bu6anorexa [IOK
https://urok.apkpro.ru/
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AHanusupyroiiee
ckpewmBanue. Henomnnoe

JIOMUHUPOBAHUE
JurubpuaHoe 19.03 bubmmoreka IIOK
CKpeIMBaHUE. https://urok.apkpro.ru/
IIpakTHyeckas padora

77 «M3y4deHue pe3yapTaToB 0.5
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
TPO30(HITBI

7g  Femenie 31.03
TeHEeTUYECKHUX 3a]1a4
[luTONOrNYecKHe OCHOBBI 02.04 Bbu6morexa [IOK

79 JTUTHOPUTHOTO https://urok.apkpro.ru/
CKpEIIMBaHUS

80 CleruieHHOEe HacIeJOBaHUE 02.04 bu6anorexa IIOK
MIPU3HAKOB ' https://urok.apkpro.ru/

81 XpOMOCOMHas TEOPHUS 07.04 bubnmnorexa [IOK
HACJIEACTBEHHOCTHU ' https://urok.apkpro.ru/

bubmuoreka [IOK

82 | leneruxa nona 09.04 https://urok.apk]E)[ro.ru/

83 ['enoTun Kak 1eI0CTHAs 09.04 bu6mmoreka IIOK
cucreMa ' https://urok.apkpro.ru/
[eHeTUYECKHI KOHTPOJIb 14.04 Bbu6nmoreka IJOK

84 | pa3BuUTHS pacTEeHUH, https://urok.apkpro.ru/
YKUBOTHBIX U YEJIOBEKA

85 N3MeHYMBOCTh TPU3HAKOB. 16.04 bubnuoteka [JOK

Bunsl usmenunBocTH

https://urok.apkpro.ru/
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86

MoaudukanmonHas
U3MEHYUBOCTH

16.04

bu6mnorexa [JOK
https://urok.apkpro.ru/

87

Bapuanuonnsiit pag u
BapHallMOHHAsl KpUBasl.
JlabopaTopHas
padora
«HccnenoBanue
3aKOHOMEPHOCTEN
MoAU(GUKAITMOHHON
U3MEHYUBOCTH.
[Toctpoenue
BApUAIMOHHOIO Psija U
BAPUALIMOHHOUW KPUBOM»

0.5

21.04

bu6mnorexa [JOK
https://urok.apkpro.ru/

88

I'enoTnnuueckas
U3MEHYUBOCTD.
KomOunaTuBHas
M3MEHYUBOCTD

23.04

bu6anorexa IIOK
https://urok.apkpro.ru/

89

MyTranuonHas
U3MEHUYMBOCT.
IIpakTuyeckas padora
«MyTaruu y Apo30QuiTel
(Ha TOTOBBIX
MHUKpOIIpenaparax)»

0.5

23.04

but6mmoreka IIOK
https://urok.apkpro.ru/

90

3aKOHOMEPHOCTHU

MYTAallMOHHOI'O IIponecca.

OIUTeHEeTHKA U
SMUTCHOMHUKA

28.04

bu6anorexa [JOK
https://urok.apkpro.ru/

91

I'eneTnka yenoBexa.
IIpakTuyeckas padora
«CocTaBiaeHHue U aHAJIN3

0.5

30.04

bu6anorexa [IOK
https://urok.apkpro.ru/
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POIOCIOBHOMN

92 MeToapl METUITMHCKOM 30.04 bu6anorexa [JOK
TCHETHKH https://urok.apkpro.ru/
3HayeHHe MeUITMHCKOM 05.05 Bu6nuoreka IIOK
T'CHETHKH B https://urok.apkpro.ru/

93 MPEOTBPAIICHUHU U
JICYCHUY T€HETHYECKUX
3a00JICBaHMM YeJIOBEKa
OCHOBHBIC TTIOHSITHS 07.05 bubmmoreka IIOK
ceneknun. JlaboparopHas https://urok.apkpro.ru/

94 padora «3yueHue copToB 05
KyJIbTYPHBIX PACTCHHH U '

MIOPOJT TOMAITHUX
YKUBOTHBIX)»
MeTozbl CeNeKINOHHOM 07.05 Bubnuorexa LIOK

95 pabotel. JIabopaTopHasi 05 https://urok.apkpro.ru/
padora «3yueHue MeTo10B '

CEJICKLIMU PACTEHUIN»
JIOCTHKEHUS CeIEKIIUN 12.05 Bu6mmorexa [IOK

96 pacTeHUI 1 )KUBOTHBIX. https://urok.apkpro.ru/
IpakTH4ecKas 1
padora
«IIpuBHBKa pacTCHUI
IpoMexyToYHAs 14.05 Bu6nmorexa IJOK

97 arrectanus (IlucbMenHast https://urok.apkpro.ru/
pabora B popmarte EI'D)

CoxpaHeHue, U3ydeHue u 14.05 bubmmorexa [JOK

98 | mcmonb30BaHUE https://urok.apkpro.ru/

T€HETUYECKUX PECYPCOB
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99 buorexHonorusa Kak Hayka u 1 10.05 bubnmnorexa [IOK
OTpacyb IPOU3BOCTBA. 1 ' https://urok.apkpro.ru/
IIpakTyeckas padora
«3yuenune o0HEeKTOB
OMOTEXHOJIOTHI

100 OCHOBHBIE HaIlpaBIICHUS 1 2105 bubnmnorexa [IOK
CHHTETHYECKOM OMOJIOTUHU ' https://urok.apkpro.ru/

101 XpoMocoMHasi U TCHHAs 1 91.05
WHKEHEPUS
MenunuHcKue bu6anorexa IIOK

102 OMOTEXHOJIOTHH 1 26.05 https://urok.apkpro.ru/

OBIIEE KOJIMYECTBO UACOB 102 4 16

I10 TTPOI'PAMME

11 KIIACC
KoaunuecTBO 4acoB Jlata u3y4eHus | JJeKTPOHHbIE
Ne Ilnan ®axrt HPpoBbIe
/i Tema ypoka Beero Ko;Tpo.m,Hue HpﬁaKTH‘IeCKI/Ie 06PA30BATETBHBIC
padoTsl padoThbI pecypes
1 OBouttoniMoHHas Teopus Y. 1 02.09 bubnmoreka [JOK
JlapBuHa ' https://urok.apkpro.ru/
5 JIBMKyIIHE CHJIBI SBOJTIOIIUH 1 03.09 bubnmoreka [JOK
Bu10B 1o Y. [lapBuny ' https://lesson.edu.ru/06/10
Bbopr0a 3a cymecTBoBaHuE,
3 pb YIIECTBOBAHU 1 06.09 bubmmoreka [JOK

€CTECTBEHHBIN U
HCKYCCTBEHHBIH OTOOP

https://urok.apkpro.ru/
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dopmupoBanue

bu6mnorexa [JOK

4 CUHTETUYCCKOM TCOPUH 09.09 https://urok.apkpro.ru/
IBOJTIOITUHU
bu6mnorexa [JOK
Tamnbl ABOTIOLHUOHHOTO https://urok.apkpro.ru/
5 mporiecca: MEKPOIBOJTFOIUS
1 MaKpPO3BOJTFOIIHSI
0.5 10.09

[Tonynsauus — 13.09 bu6anorexa IIOK

6 3JIEeMEHTapHas eUHHIIA https://urok.apkpro.ru/
HBOJTIOITUHU

, BxomHast KOHTpOJIbHAs brbnmorexa LIOK
pabora Nel 16.09 https://urok.apkpro.ru/
3aKOH I'€HEeTUYECKOTO bu6anorexa LIOK
paBHoBecus k. Xapau, B. https://urok.apkpro.ru/
Baitn6epra. JlaboparopHas

0 pabota «BbIsiBiaeHHE 0> 17.09
M3MEHYMBOCTH Yy 0co0el
OJTHOTO BHUJIQ
DneMeHTapHbIe (DAKTOPHI bubmuoreka [JOK

9 sBoTIOHH. DPeKT 20.09 https://urok.apkpro.ru/
ocHoBarens. Dddexr
OYTBUIOYHOT'O TOPJIIBIIITKA
Murpanuu. U3onsmun bubnmnoreka [JOK

10 TTOTTYJISITTUH: 23.09 https://urok.apkpro.ru/
reorpaduieckas,
Oumosioruyeckas
EcrecTBennsIit 0TOOp — bubmmoreka [JOK

11 HaIPaBJSIIONTUH (HaKTop 24.09 https://urok.apkpro.ru/

9BOJIFOIIUH
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12

[TonoBoit oT6op

27.09

bu6anorexa [JOK
https://urok.apkpro.ru/

13

[Tpucnoco61eHHOCTh
OpPraHu3MOB KakK pe3yJbTaT
MHKPOIBOJIOIUH.
Jlaboparopnas pabota
«3yuenue apomopdo30B u
UIMOAJANTAMN Y pACTCHUH
U YKUBOTHBIX»

0.5

30.09

bu6anorexa [JOK
https://urok.apkpro.ru/

14

[Tpumepsl TprCTIOCOOICHUIH
y OPraHU3MOB:
Mopdosorndeckue,
du3HoIOrHYECKHE,
OMOXMMHYECKHE,
MTOBEICHUCCKHE.
JlaGoparopnas pabora
«IIpucnocobneHus
OpPraHU3MOB U UX
OTHOCHUTEIbHAs
11e71eCO000Pa3HOCThY

0.5

01.10

bu6anorexa IIOK
https://urok.apkpro.ru/

15

Bupn, ero xpurepun u
cTpykrypa. JJabopaTopHas
pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY
KPUTEPHIO)

0.5

04.10

bu6anorexa [JOK
https://urok.apkpro.ru/

16

CrpykTypa BU1A.
Bunoo6pazoBanue kak
pe3yAbTaT MUKPOIBOJIIOIUU

07.10

bu6anorexa [IOK
https://urok.apkpro.ru/
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CBs13b MUKPODBOIIOLMH U

bu6anorexa [JOK

17 https://urok.apkpro.ru/
AIUIEMHUOJIOTHH 08.10
Makpo3BOTIOLIHS. bubnuoteka [JOK
18 [TaneoHnToNMOrNYECKHE 11.10 https://urok.apkpro.ru/
METO/IbI U3YUCHUS
ABOJIIOITUH
Buoreorpaduyeckne BH6H_HOTeKa HOK
19 METOMBI H3yHeHHUs! https://urok.apkpro.ru/
3BOJIFOIINHN 14.10
OMOpHOTOTHYECKUE U bubnuorteka [JOK
CpPaBHHUTEIBHO- ps://urok.apkpro.ru
b0 p https://urok.apk /
MOP(OJIOTHIECKUE METOIBI 15.10
U3YUYEHUS SBOJIIOIUU '
MouekysspHo- bubnuoteka [JOK
FeHETUYECKHE, 18.10 https://urok.apkpro.ru/
21 OMOXMMHUUYCCKHE H
MaTeMaTHYeCKUE METOIbI
W3YUYCHHUSI IBOJTFOIIUH
bubmuoreka [JOK
22 Obite saxoroMepHoCTH 21.10 https://urok a][jkpro ru/
ABOJIIOIIUU : : :
AJlanTHBHAs pagualys. BH6H_HOTeKa HOK
23 HepaBHoMepHOCTh TEMIOB https://urok.apkpro.ru/
3BOJOIIMHN 2210
bu6anorexa [JOK
KonTposbHas padora Ne2 https://urok.apkpro.ru/
o4 "Pe3ynpraThl
MaKpO3BOIIOIUHN U
MUKPO3BOIIOIUAN"

25.10
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Hayunbie runoressl

bu6anorexa [JOK
https://urok.apkpro.ru/

25 MIPOUCXOK/ICHUS KU3HH HA
3emie 05.11
- JloHay4HBIE [IPEICTABICHUS 08.11 BH6H_H0TeKa HOK
0 3aPOIK/ICHUH KU3HH https://urok.apkpro.ru/
- OCHOBHBIE 3TaIbI 11.11 BH6H_H0TeKa HOK
HEOPraHWYEeCKOH DBONIOLUH https://urok.apkpro.ru/
b ['MnoTe36l 3aPOKIACHUS 1211 BH6JIIH0TeKa HOK
SKHBHH https://urok.apkpro.ru/
Hcropus 3eMau u METObI bubnmnorexa [IOK
e€ u3yuenus. JlabopaTopHas https://urok.apkpro.ru/
b9 pabora «3yuenue u 0.5 15.11
OINMKMCAHKUE UCKOTTAaeMBbIX '
OCTaTKOB JIPEBHUX
OpraHU3MOB»
0 bubnuoreka [JOK
30 AHAIIDHDIC STAMIbI https://urok.apkpro.ru/
OpPraHUYECKOW IBOTIOIUN
18.11
but6mmoreka IIOK
31 OBoJmoIHs SyKapuoT 19.11 https://urok.apkpro.ru/
OCHOBHBIE ATaIlbl BOJIIOIIUU bubnmnoreka [JOK
PaCTUTEIBHOTO MHUpA. https://urok.apkpro.ru/
I 22.11
pakTuyeckas padbora
32 . 0.5
«3yyenue ocobeHHOCTEM
CTPOEHUS PACTEHUN PAa3HBIX
OTJICTIOBY
bubnuoteka [JOK
33 OCHOBHBIE ATaITbI BOJIOIAH 25 11 1

JKUBOTHOI'O MHpa

https://urok.apkpro.ru/
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DBOIIONUS KUBOTHBIX. 26.11 bubmmoreka [JOK
[Mpaktuyeckas pabora https://urok.apkpro.ru/

34 «3yuenue ocobeHHOCTEM 0.5
CTPOCHHUS TTO3BOHOYHBIX
KUBOTHBIX»

35 Pa3BuTHeE XU3HU Ha 3eMie 2911 EH6H_HOTGK3 HOK
110 5paM U MepHOIaM ttps://urok.apkpro.ru/
MaccoBsle BBIMUpaHUS — bubnuoteka [JOK

36 IKOJIOTHYCCKUE KPUIUCHI https://urok.apkpro.ru/
IPOIIJIOTO 02.12
CoBpeMeHHBI bubnuoreka [JOK

37 HKOJIOTUYECKUI KPHU3HC, €ro 03.12 https://urok.apkpro.ru/
0COOCHHOCTHU

38 CoBpeMeHHas cucTeMa BH6H_H0TGK3 HOK
OpPraHUYeCcKoro MpoILIOTro 06.12 https://urok.apkpro.ru/
OCHOBHBIE bubnuoreka [JOK

39 CUCTEMATHUYECCKUE IPYNIIEI https://urok.apkpro.ru/
OpraHmnu3MoB 09.12
AHTpOMNOJIOTUSI — HAayKa O bubmmnoreka [JOK

40 yejoBeke.Pa3surue 10.12 https://urok.apkpro.ru/
MpeACTaBICHUN O
MIPOUCXOXKJIECHUN YEJTIOBEKA
MecTo 4yenoBeka B CUCTEME bubnmnoreka [JOK
OpraHUYeCKOro Mupa. 13.12 https://urok.apkpro.ru/
Jlabopatopnas pabota

41 «3yyenue ocobeHHOCTEM 0.5

CTPOCHMA CKEJICTA YCIIOBCKA,
CBA3aHHBIX C
IMPAMOXOXKIACHUCM )
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bu6anorexa [JOK

JIBmKy1ne CUibl 16.12

42 . .

AHTpOTIOTeHE3A https://urok.apkpro.ru/
CooTHoIIIeHHE 1719 bubmmoreka [IOK

13 OMOJIOTUYECKUX U ' https://urok.apkpro.ru/
COLIMATIBHBIX (PAKTOPOB B
AHTPOIIOTEHE3E

M OCHOBHBIE CTaUH 20.12 Bubunorexa LIOK
aHTpoTOTeHe3a https://urok.apkpro.ru/

45 [TaneoreHeTuka u 2312 BH6JI_H0TeKa [OK
aTeore HoOMUKA https://urok.apkpro.ru/

bu6anorexa IIOK

46 DBOJIONHNS COBPEMEHHOTO https://urok.apkpro.ru/
YyeJoBeKa

24.12
YenoBeyeckue pacsl. bubnmnoreka [{OK

17 [TpakTrueckas pabora 0.5 21.12 https://urok.apkpro.ru/
«M3yueHre 3KOJI0rHIeCKHX '
aganTanuy 4eIoBEKa»

e MeKTUCIMIUTHHAPHBIC BH6H_H0TeKa HOK
METOIBI AHTPOTIOOTHH 10.01 https://urok.apkpro.ru/
KontponbsHas paboTa Ne3 bubmuoreka [JOK

49 "TIporcxokIeHUEe YEITOBEKa- 3.0 https://urok.apkpro.ru/
aHTpornorexes" 13.01

- 3apOKIEHHE U PA3BUTHE BH6H_H0TeKa HOK
SKOTOIHH 14.01 https://urok.apkpro.ru/
MeTob1 SKOJIOTHH. bubmmoreka [JOK

£q Jlabopatopnas pabota 05 17.01 https://urok.apkpro.ru/

«3yueHue MeTo10B
JKOJIOTUYECKUX
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HCCIIEJOBAHU))

52

3HaYeHnE IKOJIOTHUYECKUX
3HAHUU JUII YEJIOBEKA

20.01

bu6anorexa [JOK
https://urok.apkpro.ru/

53

DKkonoruyeckue GpaxkTopbl

21.01

bu6anorexa [JOK
https://urok.apkpro.ru/

54

AbGuoTtuyeckue hakTophl.
CBeT Kak 3KOJI0THYECKUI
daxrop. JlaboparopHas
paboTta «BoisiBIeHUE
IPUCTIOCOOIEHU
OpraHU3MOB K BIIMSTHUIO
CBETa»

0.5

24.01

bu6anorexa [LJOK
https://urok.apkpro.ru/

55

AbGuoTtuyeckue haKTOpHI.
Temneparypa kak
AKOJIOTHUYECKUH (pakTop.
JlaGoparopnas pabora
«BbIsiBIEHNE
MIPUCTIOCOOICHHIA
OpPraHU3MOB K BIIMSTHUIO
TEMIIEPATYPHD»

0.5

27.01

bu6anorexa LIOK
https://urok.apkpro.ru/

56

Abunotnueckue pakTopshl.
BiaxxHOCTB Kak
AKOJIOTHYECKUH (HaKTop.
Jlabopatopnas pabota
«AHaToMuyeckue
0COOEHHOCTU PACTEHUN U3
pa3HBIX MECT OOUTAHUS

0.5

28.01

bu6anorexa [JOK
https://urok.apkpro.ru/

o7

Cpenbl oOuTaHus
OpTraHU3MOB

31.01

bu6anorexa [JOK
https://urok.apkpro.ru/
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bu6anorexa [JOK

58 buonoruueckue putMbl 03.02 https://urok.apkpro.ru/

- JKusneHHble (OPMEI bubmiorexa LIOK
OPraHH3MOB 04.02 https://urok.apkpro.ru/

bu6anorexa [JOK

60 buotnieckue dakropsl 07.02 https://urok.apkpro.ru/
3HaueHne OMOTHYECKUX 10.02 bubmmoreka [IOK

61 B3aMMOECUCTBUN IS ' https://urok.apkpro.ru/
CYILIECTBOBAHMSI OPTaHU3MOB
B cpejie OOuTaHus

6 DKOJIOTUYECKHE 11.02 BH6JI_H0TeKa HOK
XapaKTEPUCTUKHU TIOMYJISIITUU https://urok.apkpro.ru/
OcHOBHBIE TTOKa3aTeIN bu6anorexa LIOK

63 HOMYJISIIIUU: YUCIEHHOCTD, 14.02 https://urok.apkpro.ru/
IJIOTHOCTh, BO3pAacTHAS U
I0JIOBAsi CTPYKTYypa
OCHOBHBIE TTOKa3aTEIU bubnuoreka [JOK

64 MOMYJISIITUHU . POKIAEMOCTb, 17.02 https://urok.apkpro.ru/
MPUPOCT, TEMI POCTa,
CMEPTHOCTH, MUTPAITHU

o DKOJIOTrMYeCKas CTPYKTypa 18.02 BH6H_H0TeKa HOK
TOMTYJIAITHI https://urok.apkpro.ru/

66 JlvHamMuyKa TOMyJIsIUM U e 21.02 bubmiorexa LIOK
perysIHs ' https://urok.apkpro.ru/
KpuBsie pocTa 4ncieHHOCTH bubmmoreka [JOK

67 nomymsiiuu. Kpuseie 24.02 https://urok.apkpro.ru/

BBIZKHMBaHUA
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DKOJIOTUYECKAs HUILIA BUJA.
Jlaboparopnas pabota

bu6anorexa [JOK
https://urok.apkpro.ru/

68 0.5
«IIpucnocoOneHus cemsiH
pacTeHuil K pacceIeHUIO» 25.02
59 Bun kak cucrema BH6“_H0TCK3 HOK
Moy sIHit 28,02 https://urok.apkpro.ru/
3aKOHOMEPHOCTH BH6H_H0TeKa HOK
70 NOBE/IEHHs 1 MUTPALHA https://urok.apkpro.ru/
KUBOTHBIX 03.03
Coob bubmmoreka IIOK
71 O%HI(I,Ie;zg OpTarHsMos https://urok.apkpro.ru/
3 04.03
. DKocucTeMa KaK OTKPBITas BH6H_H0TGK3 HOK
CHCTEMA 07.03 https://urok.apkpro.ru/
KpyroBopot BemiecTB u bubnmnoreka [{OK
73 ITOTOK SHEPTHH B 10.03 https://urok.apkpro.ru/
IKOCHUCTEME
bubnuoreka [JOK
74 OcCHOBHBIE TTOKa3aTENN https//urokapkproru/
HKOCUCTEMBI
11.03
bubmmoreka IIOK
& OKONOTUYECKUE TTHPAMHIbI 14.03 https://urok.apkpro.ru/
-6 M3MeHeHusT COOOIIECTB — BH6H_H0TCK3 [OK
CYKIIECCHHU 17.03 https://urok.apkpro.ru/
[TpupoaHbIE SKOCUCTEMBI. bubmmoreka [JOK
27 DKOCUCTEMBI 03€p U pEK. https://urok.apkpro.ru/

DKOCUCTEMBI MOPEH U
OKEaHOB

18.03
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IIpupoaHbIe SKOCUCTEMBI.

21.03

bu6anorexa [JOK

78 DKOCUCTEMBI TYHJIP, JIECOB, https://urok.apkpro.ru/
CTEIIEH, IYCThIHb
79 AHTPOMOTCHHIe 31.03 ]r?tptlgg?/ﬁgiaaﬁgﬁ ru/
KOCUCTEMBI : : : :
YpO60IKOCUCTEMBI. bubnuoteka [JOK
80 [TpakTrdeckas padbota 0.5 01.04 https://urok.apkpro.ru/
«3y4yeHue u onucanue
ypOOIKOCUCTEMBI
3aKOHOMEPHOCTHU bubnuoteka [JOK
81 (bopMUPOBaHUS OCHOBHBIX 04.04 https://urok.apkpro.ru/
B3aMMO/ICHCTBUI
OpraHU3MOB B 9KOCHCTEMAaxX
MexaHu3MBI BO3JICHCTBUSA bu6anorexa LIOK
3arpsI3HCHHUI Pa3HBIX TUITOB 07.04 https://urok.apkpro.ru/
82 Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM,
MOMYJISITUOHHOM U
HKOCUCTEMHOM YPOBHSIX
KonrponsHas padorta Ned 1o bubmuoreka [JOK
83 Teme "DKOJOru4ecKue 08.04 https://urok.apkpro.ru/
CUCTEMBI U coolecTra"
buocdepa — bubmuoreka [JOK
84 oOImerianeTapHas 11.04 https://urok.apkpro.ru/
o0oouka 3emin
o Vyenue B. 1. Beprajackoro 14.04 ﬁtptﬁﬂ_HOTeKa HOK
0 Grochepe ps://urok.apkpro.ru/
86 3aKOHOMEPHOCTH 15.04 brbnnorexa LIOK

cylecTBOBaHuUs Orocdepsl

https://urok.apkpro.ru/
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KpyroBopoTs! BemecTs u

bu6anorexa [JOK
https://urok.apkpro.ru/

87
OMOreOXUMHUYECKUE LIUKIIBI
18.04
a3 30HaNBHOCT OHOChEpHI. BI/I6JIII/I0TeKa HOK
OCHOBHbIE OGHOMBI CyILIHN 91.04 https://urok.apkpro.ru/
bu6anorexa [JOK
89 YcroitanBocTh Grochepsl https://urok.apkpro.ru/
22.04
90 DKOJIOTMYECKHEe KPU3UCHI U BH6J1.H0TGK3 [OK
MX IPUYHHEI 25 04 https://urok.apkpro.ru/
o1 Bo3naelicTBue yenoBeka Ha bubauorexa I[JOK
onochepy 28.04 https://urok.apkpro.ru/
AHTpOTIOTEHHOE bubnmnoreka [{OK
92 BO3/JCHCTBUE Ha 29.04 https://urok.apkpro.ru/
PACTUTEIILHBIA U YKUBOTHBIN
MHUP
but6mmoreka IIOK
93 OxpaHa mpupoabI https://urok.apkpro.ru/
02.05
OCHOBHBIE TPUHIIATIBI BH6J1IHOTeKa [HOK
94 YCTOWYMBOTO Pa3BUTHS https://urok.apkpro.ru/
YeJIOBEYECTBA U IPUPOJIbI 05.05
PammmonanrsHOE bu6anorexa [IOK
HIPUPOAONOIB30BaHUE U https://urok.apkpro.ru/
B o 06.05
paHeHue

OMOJIOTUYECKOTO
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pazHooOpa3ust 3emMiu

O0o0011IEHE 10 TEME
«MuxposBomtonus u

bu6anorexa [JOK
https://urok.apkpro.ru/

% MaKpO3BOIONMS €€ ! 12.05
PE3YJIBTATHD)
O06o0611IeHHEe IO TEME bubmmoreka [IOK

97 «IIpoucxoxaeHue u 1 13.05 https://urok.apkpro.ru/
pa3BUTHE KU3HU HA 3eMIIe»
O00011IEHE 10 TEME bu6anorexa IIOK

98 «[IpoucxoxaeHne 4eaoBeKa 1 16.05 https://urok.apkpro.ru/
— aHTPOIIOTEHE3»
O00011IEHE IO TEME bu6anorexa LIOK

99 «IKoNIoTUs — HAayKa O 1 19.05 https://urok.apkpro.ru/
B3aMMOOTHOIIIEHUSIX
OpraHU3MOBY
O00011eHNE 10 TEME but6mmoreka IIOK

100 «Opra"usMsbl U cpejia 1 20.05 https://urok.apkpro.ru/
0OHUTaHUA»
O60061enHue o TEME bubmuoreka [JOK

101 «OKOJIOTHS BUJIOB U 1 23.05 https://urok.apkpro.ru/
TIOITYJISIITA
O060061eHue 0 TEME bubmuoreka [JOK

102 «buocdepa — rmodbanpHas 1 26.05 https://urok.apkpro.ru/
PKOCHUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME 102 7.5
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JIUCT KOPPEKTUPOBKHU PABOYEN TPOT'PAMMOBI
B pabouyto nporpamMmy BHOCSITCS CIEAYIOIINE U3MEHEHUS:
OcHoBaHUS:
ITocTanoBieHue:

ITpukas:

Ne Jara Tema ypoka Kos-Bo wacoB | [Ipuumnsl Crioco0® KOppPEeKTUPOBKH
ypoka | Ilman | dakr [Inan | @akT | KOPPEKTUPOBKU




S5. YUYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

* buonorus. buonorndeckue cucrembl u mnpouecchl, 10 kmacc/ TepemoB A.B.,
[Terpocona P.A., OGuiecTBo ¢ orpanudeHHO# 0TBeTcTBEHHOCThIO « O] MHEMO3UHA»
* buonorus. buonoruyeckue cucreMsl u npoiecchl, 11 knacc/ Tepemon A.B., IletpocoBa
P.A., OGmectBO ¢ orpanndeHHoi oTBeTcTBeHHOCThI0 « MOl MHEMO3MHA»

B.B. [laceunuk. buonorus. 11 kiacc: yue0. s obmeoOpazoBat. Opranu3anmii:
6a3oBbiit ypoBeHb/ [B.B. Ilaceunuk u np.]; moxa pen. B.B. [laceunuka — 3-¢ uza. — M.:
IIpocsemenue, 2021. — 272 c.: un.

METOANYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

COOpHUK TECTOBBIX 3aJaHUMN JIJII TEMAaTHYECKOTO U UTOTOBOTO KOHTpoJsi: buonorus:
Crapmias mxoma: 10-11 kmaccer Astopel: KysnenmoBa B.H., Ilpunexaesa JLI.
MzparenbctBO: MHTennekt-Lentp(2008 1.)

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
NHTEPHET

Ownnaitn - IKOJIa DoKkCcBOPI
https://foxford.ru/?utm_referrer=https%3A%2F%2Fyandex.ru%2F

bubmuoreka IIOK  hitps://urok.apkpro.ru/

Cnam I'HA https://bio-ege.sdamgia.ru/
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