AHHOTAHUA
K pa0doyeii nporpamMmme 1o 0U0JIOTHHU
cpeaHee o01ee 00pa3oBaHue

Y4eOHbIi peMeT buonorus
Kirace 10-11
Cpok peanuzanuu 2 rona

KomnnyectBo yacos

B 10 knacce 3 gaca B Henemro, utoro 102 yaca B roy;
B 11 kmacce 3 gaca B Hegemro, utoro 102 yaca B ro;
Hroro 204 gacos 3a 2 roga o0y4eHusI.

Paboyas nmporpamma
COCTaBJIeHA
B COOTBETCTBHH C :

-®dIrocC COO;
-TpeboBanussMu K pe3yabTaTaM OCBOEHMSI CpeaHeill o00pa3oBaTelbHOM MporpaMMmbl (JIMYHOCTHBIM,

MeTanpeIMEeTHbIM, MpPEIMETHbIM); OCHOBHBIMHM IOJXOJaMU K Pa3BUTHIO U (POPMHUPOBAHUIO Y4EOHBIX
yHUBepcanbHBIX AercTBui (YY) mis cpennero oomero oopa3oBaHus;

- ABTOpCKasi mporpaMmma NpeMeTHON JINHUN yIeOHHUKOB:

Jnst mpodumnbHOTO ypoBHSI 00ydeHus: buomnorust 10 xmacc, buonorus 11 kmaccB.B. Ilaceunuk, A.A
Kamencknii, A.M. Pybuios.- M.:Ilpocsemenue, 2019.-224 ctp.

YyeOHuk

buonorus 10 xmacc, buonorms 11 xmaccB.B. Ilaceunnk, A.A Kamenckuii, A.M. Py61os.-
M.:IIpocsemenue, 2019.-224 cp.

Lenu nzydyenus

Henssmu n3yueHns OMOJIOTHU HA YPOBHE CPEIHEro 00IIero oOpa3oBaHUs SIBISIOTCS

o (GopMHUpPOBaHHE CHCTEMbI 3HAHHI O MIPU3HAKAX U MPOIECCAX KUZHEACATEIILHOCTH ONOJIOTHIECKUX
CHCTEM Pa3HOTO YPOBHS OpraHHU3aIINY;

o (GopMUpPOBaHHE CHCTEMbI 3HAHHI 00 OCOOCHHOCTSIX CTPOCHHUS, KH3HEIEATSILHOCTH OpraHu3Ma
YeIIOBEKa, YCIOBHUAX COXPAHEHUS €T0 3JI0POBbSI;

o (GopMHUpOBaHHE YMEHHI MPUMEHSITh METOIbl OMOJIOTUYESCKON HAYKH JUTS U3YUEHHS] OMOJIOTHIECKUX
CHCTEM, B TOM YHCJIC U OPraHU3Ma YeIOBEKa,;

o (opmHupoBaHUE YMEHHI HCIOIH30BATh HH(DOPMALIKIO O COBPEMEHHBIX JIOCTHXKEHUSAX B 00JIaCTH
OMOJIOTHY JIJIs1 OOBSCHEHHUS TIPOLIECCOB U SIBJICHUH KUBOM IPUPOIBI M KH3HEICATSILHOCTH
COOCTBEHHOTO OPraHU3Ma;

o (opmHupoBaHUE YMEHHI OOBSICHATH POJIb OMOJIOTHU B MIPAKTHYECKON AEATEILHOCTH JIOICH,
3HaueHUE OMOJIOTHUECKOTO pa3HOOOpa3us Al COXpaHeHus onochepsl, MOCIeACTBUS AeATEIbHOCTH
YeloBeKa B MIPUPOJE;

o (opmHupoBaHUE IKOJIOTHIECKON KYIBTYPHI B IIENSAX COXPAHEHUSI COOCTBEHHOTO 3J0POBbS U OXPaHbI
OKpYXKaroIlel cpesibl.




MyHHUHNATbHOE G10/KeTHOe 0011e00pa3oBaTeibHOE YUpekIeHHe
cpeanss obuieodpaszoparensHas wkona Ne 1 umenu U.®. Bapasshi
MYHHIIHNATBHOTO 00pa3oBaHus
CTapoMHHCKHIT paiion

__VIBERAJIEHO

PeHICHHEM TIeIarOrHEeCKOro CoBeTa

<

E.B.Kyxtiua

PABOYAS ITPOIFPAMMA

Ilo Gwuomorun
Yposenb 0bpazosanus (knace): cpeaHee obiee obpasosanue (10-11 kaacc)

Konnuecrso yacos - 204; B Hezeno - 3 waca

VYuuteas: Kynpuk BapBapa AuaroabeBua

Ilporpamma pa3spaboTaHa Ha OCHOBE aBTOPCKOH MPOrpaMMbl cpeaHero obuero
obpazosanus no 6uonorun 10-11 knacewl. Yraybuennstii yposens. Astop: A.B.
Tepemos, P.A. Ilerpocosa.

B coorserctenn ¢ @®T'OC cpeanero obmero o6pasoBanns



IlosicHuTeILHAS 3aMMUCKA:

Pabouyas mporpamma pa3paboTana B COOTBETCTBHUH C:

- ®epepanbHbIM 3aKk0HOM Poccuiickoit @enepannu ot 29.12.2012 rona «O6 obpazoBanun B Poccuiickoit @eneparum» Ne 273 -D3;

- [Ipukasamu Munucrepcra oopazoBanus U Hayku Poccuiickoit denepannu:

- ot 17.05. 2012 roma Ne413 «O06 yTBepkIeHUH (PenepaibHOTO TOCYIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa CPEHET0 00IIero 00pa3oBaHus»,
- OcHOBHOI 00pa3oBaTeabLHOM MporpaMMoit cpeanero oodiiero oopazosanust MbOY COII Nel um. 1.®. BapaBsbl

[Ipemyaraemass mporpaMma 1Mo OHOJIOTMHM pacKpbhIBaeT cojepaHue oOydeHus Oumosiorumm ydammuxcs 10-11 kmaccoB o00mieoOpa3zoBaTeIbHBIX
opranu3zaiuii Ha npoduiasHOM ypoBHE. [Iporpamma cocraBiena Ha ocHOBe DyHIaMEHTAIBHOTO sipa COJEPKAHUSI CPEHETo 00Iero oopa3oBaHus,
TpeOOBaHUM K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbLHON MPOrpaMMBbl CpeTHEr0 0011ero o0pa3oBaHusl, MpeCTaBIeHHbIX B DenepanbHOM
roCyJapCTBEHHOM 00pa3oBaTEeIbHOM CTaHJIAPTE CpPeaHEro oOIero oOpa3oBaHUS W MPUMEPHON MPOTPAMMBI MO OHOJOTHH CpPETHEro oOIIero
oOpazoBaHwUsI.

[IpemoraBanie OpUEHTHPOBAHO HA UCTIOIB30BaHUE YIEOHOTO M MPOTPAMMHO-METOIMYECKOTO KOMIIIEKCA, B KOTOPBIN BXOAAT yuyeOHUKHU: bromorusi.
buonoruueckue cuctemsl u nponeccsl. 10 kiace: yueOHUK 1151 001eoopa3zoBaT. yupexxaeHuit (yriyoneHHslil / 6a30Bblil yposeHs)/ A.B. Tepemos,
P.A. IlerpocoBa. —M.: «M3garensctBo BJIAJIOC», 2019. -223 c.: un.; buonorus. buosornyeckue cuctemMsl U nporiecchl. 11 kmacc: yaeOHUK st
obmeoOpasoBar. yupexaeHuii (mpoduasHeiii ypoBeHb)/ A.B. Tepemos, P.A. [lerpocoBa. — 2-¢ u3z., ucnp. M.: Maemo3una, 2015. [Iporpamma non
pen. A.B. Tepemona, P.A. TlerpocoBoii.

Hacrosimee mocoOue peanusyer oOmmMe Iend CpeaHero oOmero o0pa3oBaHMs, aBTOPCKHME HJEH Pa3BHBAIOIIETO, COBPEMEHHOT0, HAy4YHO
000CHOBAHHOTO Kypca OMOJIOTUH, BHYTPH INpEAMETHbIE U MeXMpeaMmeTHble cBs3u. [locobue mpenycmarpuBaer (OpPMUPOBAHHE YHHUBEPCAIbHBIX
y4eOHBIX IEHCTBUN y4allIUXCs, MO3BOJISET OCYLIECTBISATh CUCTEMHO-/IEATEIbHOCTHBIA U IPAKTUKOOPUEHTUPOBAHHBIH MOAX0/IbI B 00YUEHHUU.

1. Ilnanupyemble pe3y/ibTaThl OCBOEHUS NMpeIMeTa

TpeGoBanus K pe3yJbTaTaM 00y4eHHsI 1 OCBOEHHUSI COIePKaHUs Kypca.

CTaHI[apT yCTaHaBJINBACT Tpe60BaHI/I${ K pe3yJibTaTaM OCBOCHUA 06y‘IaIOIJ_II/IMI/IC$[ 06pa30BaTeJ'IBHOI71 IIPpOTrPaMMBI.

JUYIHOCTHBIM, BKIIIOYAaOIIMM TI'OTOBHOCTb H CIIOCOOHOCTD 06yqafonmxc;1 K CaMOpa3BUTUIO U JIMYHOCTHOMY CaMOOIIPCACIICHHUIO,
C(l)OpMI/IpOBaHHOCTB X MOTHUBAIlUHU K 06y‘IeHI/II-O u ueneHanpaBneHHoﬁ MO3HaBaTeIbHOM ACATCIBbHOCTHU, CHUCTCMblI 3HAYUMMbLIX COLMAJIBHBIX H
MCKIIMYHOCTHBIX OTHOIJ_IeHI/II\/’I, HNEHHOCTHO-CMBICJIIOBBIX YCTAHOBOK, OTPAKAIOIIUX JINYHOCTHBIC U I'PAKAAHCKUC ITO3ULIUN B ACATCIBHOCTHU,

MeETanpeaAMETHbBIM, BKIIIOYAaOIIUM OCBOCHHBIC O6y‘laIOH_[I/IMI/IC$I MCKIPCAMETHBIC TIOHATUA W YHHUBCPCAJIBHBIC y‘le6HLIe JICNCTBUSA
(perJ'IHTI/IBHBIe, NO3HaBaTCJIIbHBIC, KOMMYHI/IKaTI/IBHI)Ie), CIIOCOOHOCTh, HMX HCIOJb30BaHUS B II03HABATCIBHOU M COIIUATBHOM ITPAKTHKE,



CaMOCTOSITEIBHOCTh B TUIAHUPOBAHWUU W OCYIICCTBICHUM Y4eOHOU AESITETPHOCTH W OpraHU3aluu yu4eOHOTOo COTPYIAHHYECTBA C TEJaroraMu U
CBEPCTHUKAMH, CIIOCOOHOCTh K MOCTPOCHUIO MHJMBUIYAJIbHOM 00pa30oBaTEIbHON TPACKTOPUH, BIIAJICHUE HAaBBIKAMHU y4€OHO-HCCIIEI0BATEIbCKOM,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

NMpeIMeTHBIM, BKJIFOYAIONUM OCBOCHHBIC OOyJAIONIUMUCS B XOJ€ WU3Yy4eHHUs y4eOHOTO MpeaMeTa YMEHHs, CrelupUIecKre Ui JaHHOU
MPEeIMETHOM 00JIacTH, BUIBI JCSITSILHOCTH TI0 TIOYYCHHUIO HOBOTO 3HAHUS B paMKaxX y4eOHOTO MpEeAMETa, ero MpeoOpa3oBaHUIO U MPUMCHCHUIO B
Y4eOHBIX, YYCOHO-TIPOCKTHBIX M COIMAIBHO-TIPOCKTHBIX CUTYyalusx, (OpMUPOBAHWE HAYYHOIO THIA MBIIIICHUS, BIIAJICHUEC HAyIHOU
TEPMHUHOJIOTUEN, KITFOYEBBIMHU MOHATUAMU, METOJAMU U MPUEMAMU.

JIMYHOCTHBIE pe3yJabTaThbl.

JIM4HOCTHBIE pe3yNIbTaThl OCBOEHMSI 00pa30BaTeNIbHOI MporpaMMel 1o npeaMery «buosiorus»  oTpaxaroT:
1) dbopmupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YUYCHUIO, TOTOBHOCTH M CIOCOOHOCTH K CAMOPa3BHUTHIO;

2) cOopMHPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIIMTAHHUS B COOTBETCTBUHU C OOIIECYETOBEYECKUMHU IICHHOCTSMHU;

3) ToJIepaHTHOE CO3HAHUE M MMOBEICHHUE B MOJUKYILTYPHOM MHPE, TOTOBHOCTh U CIIOCOOHOCTh BECTH JTHAIIOT C APYTUMH JIFOIbMH, TOCTUTATh
B HEM B3aMOIIOHUMaHUs, HAXOJHUTh O6HII/I€ oEJI U COTPpYAHHUYATh JJIA UX JOCTUKCHUS,

4) HaBBIKK COTPYAHHYECTBA CO CBEPCTHHKAMH, JCTHMH MJIAJIIIETO BO3PACTa, B3POCIBIMH B 00pa30BaTENbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIeIOBATEIbCKOM, MPOSKTHOW M IPYTUX BHUIAX JACATEIIEHOCTH;

5) HpaBCTBEHHOE CO3HAHKE M MOBEACHHE HA OCHOBE YCBOCHHSI O0IIEYETIOBEUSCKHX IECHHOCTEH;

6) TOTOBHOCTB M CIIOCOOHOCTBH K 00pa30BaHHIO, B TOM YHCIIe CaMO00pa30BaHUIO, HA IPOTSHKCHUH BCEH YKU3HH;

7) 3CTETUYECKOE OTHOIICHHE K MUPY;

8) mpHHATHE U pealn3alfio IICHHOCTEH 3/I0pOBOr0 U 0€30MacHOro 0Opasa KH3HU, MOTPEOHOCTH B (HU3UUECKOM CaMOCOBEPIICHCTBOBAHHUH,
3aHSATHUSIX CIIOPTUBHO-03/I0POBUTEIILHON JCATEIBHOCTHIO, HETIPHUATHE BPEIHBIX IPUBBIUCK: KYPSHHUS, YITOTPEOJICHUS aJIKOT0JIsl, HAPKOTHUKOB;

9) GepekHOE, OTBETCTBEHHOE W KOMIIETCHTHOE OTHOIICHHE K (PM3MUYCCKOMY U IMCHXOJOTMYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TakK W
JPYrUX JIIOJICH, YMEHUE OKa3bIBaTh MEPBYIO IIOMOIIIb;

10) oco3HaHHbI BBIOOP OyayIiei mpodeccun 1 BO3MOKHOCTEH pean3aliii COOCTBEHHBIX KU3HCHHBIX TUIAHOB;

11) popMupoBaHUE 3KOJIOTHUECKOTO MBIIIJICHHUS, TOHUMAHUS BIMSHUS COI[MATbHO-IKOHOMUYECKUX MTPOIIECCOB HA COCTOSHUE MPUPOIHON U
COLIMAIBHOM Cpe/ibl; TPUOOPETEHHE OTBITA YKOJIOT0-HAPABICHHOM ACATEIbHOCTH;

MeTanpenMeTHue pe3yJabTaTbl OCBOCHUA O6p330B3TCJ'ILHOfI IIporpamMmel 110 Ounosoruu OTpPaKaroT:
1) YMEHUE CaMOCTOATCIBHO OIPCACIATE HCJIU MACATCIBHOCTU W COCTABJIATH IUJIAHBI ACATCIBHOCTH, CaMOCTOSATCIIBHO OCYHICCTBIIATD,

KOHTPOJIMPOBATE U KOPPCKTUPOBATH ACATCIIBHOCTDL; MCIIOJIL30BATh BCC BO3MOXKHBIC PECYPCHI I NOCTHUIKCHUS IMOCTABJICHHBIX neiaeu u pcam3annun
IIJIaHOB ACATCIBHOCTH, BBI6I/IpaTB YCICIIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAllUAX,



2) yMeHHE TNPOAYKTHBHO OOIIATHCH W B3aMMOAECTBOBATH B IIPOLIECCE COBMECTHOM JESATEIBHOCTH, YYUTHIBATH TO3UIHMU JPYrHX
YYaCTHUKOB JICATEIBHOCTH, 3()(HEKTUBHO pa3periath KOH(PIUKTHI;

3) BiIajicHHE HaBBIKAMU TO3HABATEJIBHOW, Y4eOHO-MCCIEIOBATENILCKOW M IMPOCKTHOW ACATEILHOCTH, HaBBIKAMH pa3pelleHus Mmpoliem;
CIOCOOHOCTh M TOTOBHOCTB K CAMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIIEHHS MPAKTHYECKHX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOA0B ITO3HAHMS,

4) TOTOBHOCTB U CIIOCOOHOCTh K CaMOCTOSITEIbHON MH(POPMAIIMOHHO-TI03HABATEIBHOW JCATSILHOCTH, BKJIFOYasi YMCHUE OPHEHTHPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX WH(OPMAIMH, KPUTUIECKU OLIEHUBATH U HHTEPIIPETUPOBATh HH(POPMAIIHIO, TIOTYIAEMYIO U3 PA3IMYHBIX HICTOYHUKOB;

5) yMeHHUe HCIOJIb30BaTh CPEICTBA MH(MOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TexHosoruil (mainee — MKT) B perieHHH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPTaHU3AIMOHHBIX 33/1a4 ¢ COONIO/ICHHEM TPeOOBaHUI SPTOHOMUKH, TEXHUKH O€301acHOCTH, THTUEHBI, pecypcocOepexeHuns,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOW 6€301aCHOCTH;

6) yMmeHHe OIpeessaTh MOHATHS, CO3/laBaTh OOOOIICHHWS, YCTaHABIMBATh AHAIOTHH, KJIACCU(UIIMPOBATh, YCTAHABIMBATH MPUYUHHO-
CIIEZICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE PAcCyKACHUE, YMEHHE CO3/IaBaTh, IPUMEHSTh, TPe0OPa30BhIBATh 3HAKH M CHMBOJIBI, MOJICITH U CXEMEI,
CMBICIIOBOE UTEHHUE, YMEHHE OPTraHU30BhIBATH YI€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEITEILHOCT C YYUTEIIEM U CBEPCTHUKAMHU U T. 11.;

7) yMEHHUE CaMOCTOSITEIIBHO OIICHMBATH U IPHHUMATh PEIICHUS, ONPEICIISIONINE CTPATETUIO TIOBEICHNUS;

8) BiiajieHNe S3BIKOBBIMH CPEICTBAMH — yYMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTth CBOIO TOYKY 3PCHHUS, HCIOJIb30BaTh aJCKBATHBIC
S3BIKOBBIE CPE/ICTBA;

9) BnajeHUe HABBIKAMH TI03HABATEIEHOM peIeKCHH KaK 0CO3HAHHS COBEPIIAEMbIX NEHCTBUIT U MBICIUTEIBHBIX POIIECCOB, UX PE3YJIbTATOB
Y OCHOBAHUH, IPaHUI] CBOETO 3HAHUS U HE3HAHMsI, HOBBIX MI03HABATEIbHBIX 33/1a4 U CPEJICTB UX JIOCTHKECHUS.

IIpenmMeTHbIMH pe3yJbTATAMH Ha JIAHHOM OJTalle SBISETCANPOJIODKEHHE (OPMUPOBAHUS HAYYHBIX 3HAHMM O JKUBOW MPUPOAE H
3aKOHOMEPHOCTSIX €€ pPa3BUTHA, MEPBOHAYAIBHBIX, CUCTEMAaTHU3UPOBAHHBIX MPEJICTaBICHUH O OMOJIOrHYecKUX OOBEKTaX, IMpolieccax, SBICHUSX,
OCHOB 9KOJIOTMYECKON TI'PaMOTHOCTH, CIIOCOOHOCTH OIICHMBATh IOCJEACTBUSL JESITEIbHOCTU 4YellOBEKa B MPUPOJE, NPUOOpPETeHHE OIMbITa
HCIIOJIb30BAHUS PA3IMYHBIX METOIOB UCCIICIOBaHMs (HAOIIOACHHS, OIBITOB, SKCIICPUMEHTOB).

TpeGoBanusi K ypOBHIO OAr0TOBKH o0yuawuuxcs. B pesynbrare nuzydeHnus OHOJOTUU YUSHUK JTOJKEH
Yuyamuecsi 1015KHbI YMeTh Ha3bIBATh (IPUBOAUTH PUMeEPbI):

e OCHOBHBIC ITOJIOKEHHUS KJIIETOYHOM TCOPUHU,

. O6H_II/IC IIPU3HAKH JKUBOI'O OpraHu3ma,

e OCHOBHBIC CUCTCMATHYCCKHUC KaTCrOpuH, NMPU3HAKU BHUJA, LHAPCTB KUBOM npupoabl, OTACIOB, KJIACCOB U CEMEMCTB IIBETKOBBIX paCTCHI/II\/’I;
nmoaAnapcCTB, TUIIOB U KIIACCOB JKUBOTHBIX;

e TIPUYHHBI U PE3YJIbTATHI 3BOJIFOIIHUH,

e 3AdKOHBI HACJICACTBCHHOCTHU,



MPUMEPHI PUPOTHBIX U UCKYCCTBEHHBIX COOOLIECTB, N3MEHUMBOCTH, HACIEICTBEHHOCTH M MPUCIOCOOICHHOCTH PACTEHUN M KHUBOTHBIX K
cpene oOuTaHus.
Yyanmecst 10JKHbI XapaKTePU30BaTh (ONMUCHIBATH):

CTpoeHue, PyHKIIMY U XUMHUYECKUI COCTaB KIETOK OaKTepuid, rpruOOB, paCTEHHI U )KHBOTHBIX;
JIeJIEHUE KIETKHU;
CTPOCHHUE W KU3HEICITEIBbHOCTh OaKTepHAILHOTO, TPHOHOTO, PACTUTEIBHOTO, )KMBOTHOTO OPTraHM3MOB, OpPraHU3Ma YeJI0BEKa, JIMIIafHIKA
KaK KOMIUIEKCHOTO OPraHU3Ma;
0OMEH BEIIEeCTB U MIPEBPALCHUE SHEPTUH;
poJib (PEpPMEHTOB U BUTAMUHOB B OpraHU3ME;
0COOEHHOCTH NMUTAHUS aBTOTPOPHBIX U FeTEPOTPO(PHBIX OPraHU3MOB (canpoUTOB, Napa3UTOB, CAMOUOHTOB);
MMMYHUTET, €r0 3HaU€HHE B )KU3HU YenoBeka, npodrnaktuka CITNa;
pa3MHOEHHE, POCT U pa3BUTUE OaKkTepuil, rprOOB, paCTEHHI U KUBOTHBIX, 0COOCHHOCTH PA3MHOKEHUS U Pa3BUTHSI UEIOBEKa,
0COOEHHOCTH CTPOEHHUS U (HYHKIIMOHUPOBAHUS BUPYCOB;
cpelbl 00MTaHUs OPraHU3MOB, SKOJIorHueckre (hakTopsl (aduoTHuyecKkue, ONOTUYECKUE, aHTPOTIOT'€HHBIE);
MIPUPO/IHBIE COOOIIECTBA, MUIIEBBIE CBA3H B HUX, POJIb PACTEHUH KaK Ha4aJbHOTO 3BE€HA B MUILEBOM LIETH, TPUCIIOCOOIEHHOCTh OPraHU3MOB
K ’KM3HHU B COOOIIECTBE;
HCKYCCTBEHHBIE COOOIIECTBA, UX CXOACTBO M Pa3NuUs C IPUPOIHBIMU COOOIIECTBAMH, POJIb YEIOBEKa B IPOAYKTUBHOCTH MCKYCCTBEHHBIX
COOOLIECTB.
Yyammecsi 10JKHbI 000CHOBBIBATh (00bACHATD, COCTABJIAThH, IPUMEHATH 3HAHMS, /1€J1aTh BbIBO/I, 0000111aTh):

B3aMMOCBSI3b CTPOCHUSI ¥ (PYHKIIUI KJIETOK, OPraHOB U CCTEM OPraHOB, OpraHU3Ma U Cpeibl Kak OCHOBY LIEJIOCTHOCTH OpraHU3Ma;
POJICTBO MJIEKOMUTAIOIINX )KMBOTHBIX M YEJIOBEKA, YEIOBEYECKHUX Pac, UX TeHETUYECKOE ETUHCTBO;
0COOCHHOCTH 4YeJIOBeKa, 00YCIOBICHHbBIE MPAMOX0XKICHUEM, TPYIOBOH JIEATEIBHOCTHIO;
pOJIb  HEUPOTYMOPATBHOM PEryisiIUM MPOLECCOB JKU3HENEATENIbHOCTH B OpraHu3Me YeloBeKa, OCOOEHHOCTH BBICHICH HEpBHOM
JesITeIbHOCTH YEJIOBEKa;
BIIUSIHUE DKOJIOTUYECKUX U COLHUAIBHBIX (PAKTOPOB, YMCTBEHHOTO M (PU3UUYECKOTO Tpyaa, GU3KYIbTYPhl U CIIOPTA HAa 30POBBE YENOBEKA,
BpEAHOE BIHSIHHUE aJIKOTOJISI, HAPKOTUKOB, KYpPEHUsI HAa OPTraHU3M YeJIOBEKa U €ro IOTOMCTBO; HApPYIICHUS OCaHKH, INIOCKOCTOIHE;
pOJIb OMOJIOTMYECKOTO pa3HOOOpa3usi U COXpaHEHMs paBHOBecHsl B Ouocdepe, BIUSHUE NEATEIBHOCTH YellOBEKa Ha cpely OOWTaHus,
MIOCJIEJICTBUS 3TOM 1eATEIbHOCTH, MEPBhl COXPAHEHUS BUJIOB PACTEHUI, dKUBOTHBIX, TPUPOIHBIX COOOIIECTB;
HEO0OXOIMMOCTh OEpeXHOTO OTHOLICHHS] K OpraHu3Mam, BUAAaM, MPHUPOJHBIM COOOIIECTBaM; BEIYIIYI0 pPOJIb YEJIOBEKa B IMOBBIIICHUU
MPOAYKTUBHOCTH COOOIECTBA.

Yuyammuecsi 10/15KHBI ONPeAeasTh (PACNO3HABATDH, Y3HABATh, CPABHUBATH):
OpraHu3Mbl OaKTepuii, TpUOOB, paCTEHUH, )KUBOTHBIX U YEIIOBEKA; KJICTKH, OPTaHbl U CUCTEMbI OPTaHOB PACTEHUM, )KUBOTHBIX M YEIOBEKA;
HaumOoJee pPacIpoOCTPaHEHHbIE M HMCUYE3aIolMe BUIBl PACTECHHH M JKUBOTHBIX CBOETO PErHOHA, PACTEHHUS pPa3HBIX CEMEWCTB, KIACCOB,
OT/ICJIOB; )KUBOTHBIX Pa3HBIX KIACCOB U TUIIOB, CheJOOHBIE U STOBUTHIE TPHOBI.



Yuamuecsi 101:KHbI COOJII0ATH NMPaBUJIA:
e IPUTOTOBJICHUS MUKPOIIPENApaTOB U PaCCMATPUBAHUS UX MOJI MUKPOCKOIIOM;
e HAONIONCHUS 3a CE30HHBIMH WM3MCHCHHMSIMH B JKWU3HU PACTEHUH M IKUBOTHBIX, IOBEJICHUEM aKBApPUYMHBIX pPBIO, JOMAIIHUX W
CEIIbCKOXO03SUCTBEHHBIX JKUBOTHBIX, U3MCHEHUSIMU CPEJIbI OOMTAHUS TIO]T BIMSIHUEM JICATCIILHOCTH YEJIOBEKA,
e TIPOBEACHUS MPOCTEHUIITNX OMBITOB 110 U3YYCHHIO KU3HEICATSILHOCTH PACTCHUH, MOBEICHUS KUBOTHBIX;
e OEpeKHOTO OTHOIICHUS K OpraHu3MaM, BHIaM, IPUPOTHBIM COOOIIECTBAM, MTOBEACHUS B IPUPOJIC;
e 370poBOro oOpa3a J>KM3HH YEIOBEKa, €ro JUYHOW M OOIICCTBCHHOW TUTHEHBI; NMPO(PHIAKTUKA OTPABICHHUS SIOBUTHIMA TPUOAMH,
pacTeHUsMH;
e  BBHIpAIIMBaHUs KYJIbTYPHBIX PACTCHUH U yX0/1a 32 IOMAITHUMU U CEIbCKOX03SHCTBEHHBIMU KUBOTHBIMH.
Yuamuecsi 10/15KHbI BJIaJIeTh YMEHUSIMH:

u3jaratb OCHOBHOE coJepXaHue mnaparpada, HaxOOuTh B TEKCTE OTBEThl Ha BOMPOCHI, MCIOJIb30BaThb PHUCYHKH, CaMOCTOSITENIbHO H3ydaTb
OTJIeIbHBIE BOMPOCHI MIKOJIHHON MPOTPaMMBbI 110 YUEOHUKY.

2. Conep:xkaHue npeamera
HN3y4denue Ouosoruu B 10 kinacce (mpopuiibHbIi ypoBeHb) - Becero 102 yaca.

BBenenue B Omosiorno. Ucropusi Ouosiorun.

buonornst kak Hayka; mpeaMeT W METOAbl H3ydeHuss B Owosorun. OOmas Owojorus — ydeOHas AUCHMUIUIMHA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX BO3HHMKHOBEHUS, PAa3BUTHUS U MOJJEp>KaHUs *Ku3HM Ha 3emuie. OOmas OWoNOTHUS KakK OJUH W3 MCTOYHUKOB (DOPMUPOBAHUS
JMAIEeKTUKO-MaTEePUATUCTHUYECKOTO MUPOBO33PEHHUSI.

Buosornyeckue cucreMsl, NpoUecchbl M MX U3yYeHUSI.

OO0mebnonornyeckie 3aKOHOMEPHOCTH — OCHOBAa PAlMOHAIBHOTO IPUPOJONONb30BaHMS, COXpAaHEHUS OKpYXalollel cpensl,
MHTEHCU(PUKAIIUU CEIbCKOX035IICTBEHHOTO IPOU3BOCTBA U COXPAHEHUS 3/I0POBbS UEIIOBEKA.

CBs13b OMOJIOTUYECKUX JUCIUIUINH C IPYrUMU HayKaMH (XUMHEH, PU3UKOM, reorpadueii, acTpoHOMUEH, UCTOpUeH u ap.). Posb Onosnoruu B
(hopMHUPOBAHUM HAYYHBIX MPEACTABICHUIN O MUPE.

Kuznp kak opMa CyliecTBOBaHMs MaTEPHH; ONpeesieHuEe TOHITHS «KU3HBbY. JKU3Hb U )KMBOE BEIIECTBO; KOCHOE, OMOKOCHOE U OMOT€HHOE
BeIlleCTBO OHochepsl

YpPOBHU OpraHu3aluy KUBOM MaTepUH U MPUHIUIBI UX BBIACTICHUS; MOJCKYISPHBIN, CyOKIETOUHBIHN, KIETOUHBIM, TKAHEBBIM U OpPraHHBIH,
OpraHU3MEHHBIN, MOMYSIIMOHHO-BUOBON, OMOIIECHOTHYECKHI 1 OrochepHbIi yPOBHH OpraHU3aIluu KUBOTO.

EauHCTBO XMMUYECKOTO COCTaBa KUBOM MaTEepHUH; OCHOBHBIE IPYIIBl XUMHUYECKUX 3JIEMEHTOB U MOJIEKYJ, 00pa3yIolie >KUBOe BEIIECTBO
ouoctepsl. Kinerounoe cTpoeHune opraHu3moB, Hacensoomux 3emiro. OOMeH BemecTB (MeTabONM3M) U CAaMOPETYSIUsS B OMOJIOTHYECKUX
CUCTEeMaXx; MOHITHE O TOMeocTa3e Kak 00 00s13aTeNFHOM YCIOBUU CYIIECTBOBAHUS JKMBBIX cUCTeM. CaMOBOCIIPOU3BEICHNE; HACIEACTBEHHOCTh U
W3MEHUYMBOCTh KaK OCHOBA CYIIECTBOBAHHS YKUBOW MaTepHH, UX MPOSBICHHUS Ha Pa3MYHBIX YPOBHSIX OpraHH3allu *KUBoro. PocT u pasputue.



PaznpaxumocTs; GopMbl U30MpaTEIbHON pPEaKUUN OPraHM3MOB Ha BHEIIHWE BO3JACHCTBHS (0O€3yCIIOBHBIE U YCIOBHBIE PE(ICKCHI; TaKCHCHI,
TPOIU3MBI U HACTUM). PUTMUYHOCTD MPOIIECCOB JKU3HENEATENBHOCTH; OMOJOTUYECKME PUTMBI U UX aJallTUBHOE 3HaUY€HUE. [[UCKPETHOCTh KUBOT O
BEIIECTBA M B3aUMOOTHOLIEHUE YaCTH U LIEJIOT0 B OMOCUCTEMaX. DHEPro3aBUCUMOCTD )KMBBIX OPraHU3MOB; (POPMBI TOTPEOIECHUS IHEPTUH.

m JlemoHcTpanus. CxeMmbl, OTpaxKalollue CTPYKTYpY LAPCTB JKMBOM MPHUPOJAbI, MHOrooOpa3ue >KHUBBIX OpraHu3MoB. CXemMbl W TaOJHULBI,
XapaKTepU3YIOIIKEe CTPOSHUE U PacIpoCTpaHeHue B Onochepe pacTeHnid, )KUBOTHBIX, TPHOOB U MHEKPOOPraHU3MOB.

m OcHoBHBbIE OHATUS. buosorus. XKuznb. OCHOBHbBIE OTINYMS )KUBBIX OPraHU3MOB OT OOBEKTOB HEKMBOM IIPUPOJIbl. YPOBHHM OpPraHU3alluu KUBOU
maTepur. OOBEKTBI M METOJIbl HM3Yy4eHHs B Owonorud. MHOrooOpaszue >KMBOTO MHpA; IApCTBA JKUBOW MPHUPOJBI, €CTECTBEHHAS CHUCTEMa
KJIaCCU(UKAIIUU )KUBBIX OPraHU3MOB.

Heopranunueckue n opraHuueckre MOJIEKYJIbl M BEILIECTBA; KJIETKa, TKaHb, OPraH, CUcTeMbl opraHoB. [loHsTHE 0 11enocTHOM opraHusme. Bua
u nomynsauud (oOuue npeacrasiaeHus ). buoreonenos. buocdepa.

m YMmeHus. OObACHATH OCHOBHBIE CBOWCTBA JKMBBIX OPraHU3MOB, B TOM YHCJIE ATanbl MeTabO0JIM3Ma, CaMOPETyNSIHIO; MOHITHE FOMeocTa3a U
Ipyrue OCOOEHHOCTH >KHMBBIX CHCTEM pAa3JIMYHOIO HEPApXMUECKOro YpPOBHS Kak pe3yJabTaT 3BOJIIOLMM KXUBOM MaTepuu. XapakTepus3oBaTh
CTPYKTYPY LIAPCTB KUBOU MPUPOIBI, OOBSICHATH MIPUHITUIIBI KIIACCU(PUKAIIUH KUBBIX OPTaHNU3MOB.

m MexnpenmerHele cBsi3U. bortanmka. OCHOBHBIE TpYNIbl PAcTeHM; MNPUHLMUIIBI OpPraHU3allMM PACTUTENBHBIX OPraHW3MOB, TPUOOB H
MHUKpPOOPTraHHU3MOB.

3oosorusi. OCHOBHBIE TPYIIIBI )KUBOTHBIX; OTIMYHUS KUBOTHBIX U PAaCTUTENIbHBIX OPraHU3MOB.

Heopraanueckass xumus. Kucmopon, Bomopon, yriepona, aszoT, cepa, dochop W Apyrue 3JeMeHThl mnepuoaudeckoit cucremsl I U.
MeHpeneeBa, X OCHOBHEIC CBOMCTBA.

Oprannyeckast xumusi. OCHOBHBIE TPYMIbl OPraHUYECKUX COEAMHEHUN; OMOJOTHYECKHE MOJUMEphl — OENKH, JKUPBl U HYKICHHOBbBIE
KHUCIIOTBI, YTJIEBOBI.

Y4enue o KieTke

Kierounast teopust ctpoeHuss opranu3MoB. Vcropusi pa3BuThs KieToyHod Teopuw; padotel M. Illneiinena, T. IlIBanna, P. bpoyna, P.
BupxoBa u apyrux ydeHbix. OCHOBHbIE IMOJIOKEHHUS KJIETOYHON TEOpPUHU; COBPEMEHHOE COCTOSHHE KJIETOYHOW TEOpUU CTPOCHUS OPTraHHU3MOB.
3HaueHue KIETOYHON TEOPUH JUIsl pa3BUTHSI OMOJIOTHH.

m JlemoHcTpanus. buorpaduu yueHbIx, BHECHINX BKJIAJ] B pa3BUTHE KJIIETOUHOM TEOpHUU.

DNeMEeHTHBIN COCTaB KUBOTO BellecTBa Onocdepsl. PacripocTpaHeHHOCTh 3JIEMEHTOB, UX BKJIaJl B 00pa3oBaHue )XKUBO W MaTepuu U O0OBEKTOB
HEXUBOU MpHUpoaAbl. Makpo3IeMeHThI, MUKPOAJIEMEHTHI; UX BKJIaJ B 00pa30BaHUE HEOPraHUYECKHX M OPTaHUYECKUX MOJIEKYI KUBOTO BEIIECTBA.
Heoprannueckue MoJEKynbl )KHBOTO BEIIECTBA: BOJA; XUMHUYECKUE CBOICTBA MU OMOJOTHYECKAsl POJib: PACTBOPHUTENb THAPO(PUIBHBIX MOJEKYI,
cpena TMpOTEeKaHWs OWMOXMMHUYECKHX TMpEBpallleHUud; pojib BOABI B KOMIIAPTMEHTAIM3AlMM W  MEXKMOJICKYISIPHBIX B3aUMOJCHCTBUSIX,
terioperynsuuu 1 ap. Conu HEOPraHWYEeCKUX KUCIOT, UX BKJIaJA B OOECIEUeHHUE MPOILIECCOB JKU3HENCSITENbHOCTH U MOJJIepPKaHue TOMEeocTasa.
Ponb KaTHOHOB M aHMOHOB B OOECIEYEHHUHU MPOIECCOB >KU3HENEATENbHOCTH. OCMOC U OCMOTHYECKOE JaBJIEHHE, OCMOTHYECKOE MOCTYIUIEHUE
MOJIEKYJN B KJIETKY. bydepHbie cucTeMbl KIIETKU U OpraHu3Ma.

Opranudeckrie MOJeKyabl. buonorudeckre moaumepsl — OETKU; CTPYKTYpHask opranu3anus (MepBUYHAs, BADHAHTH BTOPUYHOM, TPETUYHAS
U YeTBEPTUYHAsS CTPYKTYpHas OpraHHu3alys MOJIeKyd Oelka M XUMHUYECKHe CBs3M, uX oOpasyrouue). CBoiicTBa GeNKOB: BOJOPACTBOPHUMOCTb,



TEPMOJIAOMIIBHOCTD, TMOBEPXHOCTHBIA 3apsii M Jp.; JeHarypamus (oOpatumass M HeoOpaTuMmas), peHarypauus; OWOJIOTMYECKHH CMBICI |
npakTudeckoe 3HaueHue. OyHKIMH OENKOBBIX MOJIEKYIN. brosornueckue kKaTaau3aTopbl — O€JKH, KiIacCu(UKaIMs, UX CBOMCTBA, POJIb OEJIKOB B
00ecTeYeHnH MPOIIECCOB KU3HEACATEIILHOCTH.

VYTIeBOIBI B )KU3HU PACTEHUH, )KUBOTHBIX, TPHOOB M MHUKPOOPTraHU3MOB. CTPYKTYpHO-(QYHKIIMOHATBHBIE OCOOCHHOCTH OPraHU3aluyu MOHO-
u aucaxapunoB. CTpoeHue U OMOJIOrHYecKas poiib OHOMOIMMEPOB — IMOJIMCAXaPUIOB.

XKupbl — OCHOBHOW CTPYKTYPHBI KOMIIOHEHT KJIETOYHBIX MEMOpaH M HMCTOYHUK 3Hepruu. OCoOEHHOCTH CTPOEHHUS KUPOB U JIMIIOUOB,
JIeKaIIne B OCHOBE MX (DYHKIIMOHAILHOW aKTHBHOCTH Ha YPOBHE KIIETKH U IEJIOCTHOTO OPTaHU3Ma.

JIHK — Moutekynpl HacneACTBEHHOCTH; UCTOPUS M3y4EHHUS. YPOBHHU CTPYKTYPHOM OpraHM3allvM; CTPYKTYypa IMOJUHYKJICOTHIHBIX LENeH,
MpaBUIIO KOMILIeMeHTapHOCTH {nipaBuiioYapradda), neoiinas crupains (Yorcon u Kpuk); ouonorundeckas poiab JJHK. ['eHeTnueckuii ko, cBoiicTBa
kona. Pepymnukanus JIHK, nmepenada nacneactBeHHOM MH(OpMalnuu U3 TOKoJIeHUs B mokoseHue. [lepenada HaciaeacTBEHHON MH(pOpMALUU U3
sanpa B nuroruiasmy; tpanckpunuus. PHK, ctpykrypa u ¢pynkunu. Mapopmannonusie, TpaHCIOpTHBIE, pubocoManbHble U perynaropasie PHK.
«Masble» MOJIEKYJIbl U UX POJIb B 0OMEHHBIX Mpolieccax. BUTaMuHBI: cTpoeHHEe, HCTOYHUKY MOCTYIUICHHS], PYHKIIUU B OpraHU3Me.

Ompenenenre HYKICOTHUIHBIX IOCIIEIOBATEILHOCTEH (CEKBEHMPOBAHWE) T€HOMOB DPACTCHHN W >KMBOTHBIX. [ eHOM denoBeka. I eHeTmueckas
MHXEHepHs; TeHOJMarHoCTHKa U FeHoTepanus 3a00JIeBaHUH YeJIOBeKa U )KUBOTHBIX.

m JlemoHcTpanus. O6beMHbIE MOETN CTPYKTYPHOUM OpraHu3aluy OMOJIOTMYECKUX MOJIMMEPOB: OENKOB M HYKJIEHHOBBIX KUCIIOT; UX CPaBHEHHE C
MOJENSIMU UCKYCCTBEHHBIX MOJMMEPOB (MOJMBUHMWIXJIOPHU U JP.).

HapctBo IIpokapuotsl (JIpoOsHKHM); cucTeMaTHKa W OTIEIbHBIC MPEACTABUTEIN: IUAHOOAKTEPHH, OaKTepuu W MUKoIasMmbl. dopma u
pa3Mepsl MPOKapUOTHYECKUX KieToK. CTpoeHue NMTOIUIa3Mbl OakTepuadbHOW KIETKH; JOKamu3auus (EpMEHTHBIX CHUCTEM W OpraHMu3alus
MeTabonm3Ma y mpokapuoT. ['eHeTMdeckuid ammapaT OakTepHii; OCOOCHHOCTH pealu3aluu HacleACTBeHHOW wuHpopmanun. OcoOeHHOCTH
KU3ZHEACITSIIbHOCTH OaKkTepuid: aBTOTpoHBIE U TeTepoTpodHBIe OakTepun; a3poOHbIe U aHA3POOHBIE MUKPOOPranu3mMbl. CriopooOpa3oBaHUE U €ro
Ounoslornueckoe 3HaueHue. Pa3MHOKeHUE, TIOJIOBOM MPOTIECC Yy OaKTEpHil; peKkoMOMHAIIMKA. MEeCTO 1 POJIb MPOKAPHOT B OMOIIEHO3aX.

m JlemoHcTpanusa. Cxembl CTPOEHUS KIETOK Pa3IMYHbIX MPOKAPHOT.
m Jlemonctpanus. Monenu kineTku. CXeMbl CTPOEHHUS OPraHOMJIOB PACTUTENBHONW M >KMBOTHOM KIeTOK. MuKpompenaparsl KIETOK PacTeHUH,
KUBOTHBIX U OJTHOKJIETOUYHBIX IPUOOB.

OO0MeH BeleCcTB M NMPeBPAallleHHE IJHEPTUN B KJIeTKe

OOMeH BelIecTB M NIpeBpallleHHe SHEPTruu B KJIETKE — OCHOBa BCEX MPOSIBICHUN ee KU3HeHesaTenbHOCTH. KartamuTuueckuii xapakTep
peakiuii oOMeHa BemiecTB. KommapTmeHTalu3anus MPOLECCOB MeTadonu3Ma M JoKanu3amus crenupudeckux ¢GepMeHToB B MeMmOpaHax
OTIPEJICIEHHBIX KIETOYHBIX CTPYKTYp. ABTOTpoQHBIE U TreTepoTpodHble OopraHu3Mbl. [lmacTudeckuii u 3HepreTuyeckuit obMeH. Peammzarus
HaCJeICTBEHHOW HHpopMmaiuu. buomornyeckuit cuHTe3 OENKOB M JAPYrUX OPraHMYECKUX MOJIEKYN B KJIETKE. TpaHCKpUIILHUSA; €€ CYIIHOCTh U
MexanusM. [Iponieccunr n”PHK; 6uonorudeckuii cMpIch U 3HaueHUE. TpaHCIALNS; CYIIHOCTh U MEXaHU3M.

OHepreruyeckuii oOMeH; ctpykrypa u ¢QyHKkuuun AT®. Dransl sHeprerudeckoro odbmeHa. [loIroTOBUTENbHBIM 3Tam, pojb JHU30COM;
HernoJHoe (OeckucnopoaHoe) pacuieruieHue. [loHOe KHCIIOpOJHOE OKHCIIECHHE; JIOKAIM3alMs MHpoleccoB B MUTOXOHApHsX. CompsbkeHue
paciierieHus TJII0KO3bl B KJIeTKe ¢ pacrnagoM U cuHTe3oM AT®. dotocuHTe3; cBeToBas (a3a U 0COOEHHOCTH OpraHU3alMM TUJIAKOUIOB T'paH,



JHEepreTHYecKas IIeHHOCTh. TemHoBas (paza GpoTrocuHTE3a; MPOIECCHl TEMHOBOH (Da3bl; HCIIOIBb30BaHNUE dSHEPTUU. XeMOCcHuHTe3. [IpuHIMITEI HEpBHOM
Y SHIOKPUHHOM PEryJIsIIIUU IPOLIECCOB MPEBPAICHUS BEIIECTB U SHEPTUU B KIIETKE.
m JlemoncTpanusa. Cxembl myTeil MeTabonn3Ma B KJIETKE. JHEPreTHUYeCKuii 0OMEH Ha MpUMeEpe pacIIeIUIeHHs TIoKo3bl. [lmactuueckuii oOMeH:
OonocuHTe3 Oenka M (hoTOoCHMHTE3 (MOJenu-anuMKanun). CXeMbl, OTpaKaroIlue NPUHIUIBLI PETYIAIAA MeTabojn3Ma Ha YPOBHE IEJIOCTHOTO
OopraHusma.

7Ku3HEeHHBIH UMK KJIETOK

Krnetkn B MHOTOKIIETOUHOM OpranusmMe. [lonstre o auddepeHImpoBKe KIETOK MHOTOKICTOYHOTO OpraHu3Ma. JKXu3HEHHBIA UK KICTOK.
Tkanu opranu3Ma ¢ pa3Hol CKOPOCTHIO KJIETOYHOTO OOHOBJICHUS: OOHOBIISIOIINECS, PACTYIIIUE U CTaOWIbHBIE. Pa3MHOKEHHE KIIETOK

MuToTruyeckuii UKI: HHTep(da3a — Mepuo 1 MOArOTOBKU KIETKH K Jesennto, peaymiukamnus JJHK; Muto3, ¢pazel MUTOTUUECKOTO JIeTICHUS U
npeoOpa3oBaHusi XPOMOCOM B HUX. MexaHu3M 00pa3oBaHUsI BEpETeHA JICTICHUS U PACXOXKJICHUS JOUEPHUX XpoMocoM B aHadaze. bruonornuecknii
CMBICJI MHTO3a. buonormdyeckoe 3HaueHWe MUTO3a (Oecrosioe pa3MHOKEHHUE, POCT, BOCIOJHEHHE KIETOYHBIX MOTEPh B (DHU3HOJOTHUYECKHX U
MaToJoru4YecKkux ycioBusx). [lonsarue o perenepamuu. HapyimeHuss MHTEHCHBHOCTH KJIETOYHOTO Pa3MHOXEHHUS W 3a00JIeBaHHUS YEIOBEKa H
KUBOTHBIX', TPOPHUIECKHUE S3BBI, TOOPOKAYECTBEHHBIE U 3JI0KAYECTBEHHBIE OITYXOJIH U JIP.
m JlemoHcTpanus. MUTOTHYECKOE JIEJICHUE KJICTKH B KOPEIIKE JIyKa TMOJ MHUKPOCKOIIOM M Ha CXeMe. [ MCTOJIOTHYeCKHe MperapaThl pa3IudHBbIX
TKaHel MutekomuTaronuX. CXeMbl CTPOCHHUS PACTUTEIBHBIX M JKMBOTHBIX KIETOK PA3IUYHBIX TKaHeW B mporiecce aeneHus. CXembl IMmyTei
pereHepanyy OPraHoB U TKaHEH Y )KUBOTHBIX Pa3HbIX CHCTEMATUYECKHUX TPYIIII.

Crpoenue u QyHKIIUM OPraHU3MOB
OpranusM kak enuHoe uenoe. Tkanu u opranbl. Tkanu pacteHuil. TkaHu )kHUBOTHBIX.Omnopa Tena opraHu3MoB. JIBmwkeHue opraHu3moB. llutanue
Opranu3mMoB. JlpixaHue opraHu3moB. TpaHCIIOPT BEHIECTB Y OPraHU3MOB. BbijieieHre y OpraHu3MoB. 3aiiuTa OpraHu3MoB.

Pa3mHokeHNEe OPraHu3MoOB
@opmbl 6€CTIONOro pa3MHOKEHHS: MUTOTUYECKOE [EJIEHHE KJIETOK OJHOKJIETOYHBIX; CIIOPOOOpa3oBaHUE, MOYKOBAHHME Y OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB; BEI€TaTUBHOE pa3MHOKEeHHE. bronornueckuii CMbICT U 3BOJIIOIIMOHHOE 3HaYEHHE OECIOIOr0 pa3MHOYKEHHUSL.
m /lemoncrpamus. CrocoObl BEreTaTUBHOTO PAa3MHOMXKEHHUS IUIOJOBBIX JIEPEBHEB U OBOIIHBIX KYJIbTYp. CXeMbl M PUCYHKH, MOKa3bIBaIOIIHE
MMOYKOBAHUE JAPOKKEBBIX I'PUOOB U KUIIEYHOTIOJOCTHBIX.
[TonoBoe pasMHOXEHUE pacTEHUM U KMBOTHBIX. [lonoBas cucrema, opranbl MOJOBOrO pa3MHOXEHUs MiekonuTaromux. ['amerorenes. [lepuonast
o0pa3oBaHUs MOJIOBBIX KJIETOK: pazMHOKeHue U pocT. [lepron cozpeBanus (Meio3); nmpodasa I u mporeccrl, B Hel IPOUCXOAAIINE: KOHBIOTAI S,
KpOCCHHIOBep. MexaHu3M, TeHEeTUYEeCKHe MOCIEACTBHS M OMOJOTHYECKH CMBICI KpoccHHTOBepa. brosnorudeckoe 3HaueHHe U OHMOJOTUYECKHI
cMmbicn Meio3a. Ilepuon dopMupoBaHHs MOJIOBBIX KIETOK; CYHIHOCTh M ocoOeHHOCTH TeueHus. OCOOEHHOCTH cliepMaToreHe3a M OBOTEHE3a.
OcemeHeHne U OTUIOAOTBOpeHUE. MOHO- U TonucnepMus; Ouosornyeckoe 3HaueHue. HapyxxHoe u BHyTpeHHee oIuiofoTBopeHue. [lapreHorenes.
Pa3BuTHe non0BBIX KIETOK y BBICUIMX PACTEHUI; TBOMHOE OIJIOI0TBOPEHHUE. DBOIIOIMOHHOE 3HAUEHHE IT0JIOBOTO PA3MHOKEHHUSI.
m /JlemoHctpauus. Mukponpenapatbl —sifiiekiaeTok. (CxeMa CTpOEHHsS CIEepMaTO30MA0B pPa3jIMYHbIX JKUBOTHBIX. CXeMbl U PHUCYHKH,
MIPEJICTaBJISIONINE pa3HOOOpa3re MOTOMCTBA Y OJHOW Maphl pOAUTENCH.



m OcHoBHble MOHATHS. MHoOrooOpasue (opM U PpacHpOCTPAHEHHOCTh OECIOJIOTO pPa3MHOXKEHHS. buosiornyeckoe 3HaYeHHE OECIOJIoro
pasMmHOkeHus. [lonoBoe pa3MHOXKEHHWE M ero Ouonormueckoe 3HaueHue. OpraHbl MOJOBOH CHUCTEMBI; MPUHIMUIBI MX CTPOSHUS W TUTHCHA.
['ameTorenes; meio3 u ero 6mosiornueckoe 3HaueHue. OCeMEHEHHUE U OIJI0I0TBOPEHHE.

m Ymenus. OOBSCHATH TMpoOIECC MeWo3a W Jpyrue dSTambl OO0pa30BaHUS IOJIOBBIX KIETOK, HCIOJB3ysS CXEMbl M PHUCYHKH W3 YYCeOHHKA.
XapakTepu30oBaTh CYITHOCTh OECIOJIOTO U TOJIOBOTO PA3MHOXKEHUS.

3aKOHOMEPHOCTH TOCTIMOPHUOHATIBHOTO IepHuojaa pa3BuTHs. Hempsimoe pa3BuTHE; MONHBIA M HEMOJHBIM MeTramopdo3. buonormueckuii
cMbIC pa3BuTud ¢ Metamopgo3om. CTtaauu NOCTIMOPHOHAIBHOTO pa3BUTHUS (JTMYMHKA, KyKOJKa, uMaro). IIpsmoe pa3Butue: 1openpoayKTUBHbIH,
PENPOAYKTUBHBIM U MOCTPENPOAYKTUBHBIN 1epuoabl. CTapeHue u cCMepTh; OMOJIOTHS TTPOI0JDKUTEIFHOCTH XKU3HU. Posib pakTopoB oKpyKaromiei
cpenbl B SMOPHOHAIBHOM W TOCTIMOPHOHAIIBHOM pPa3BUTUM opraHu3ma. Kputuueckue mnepuoisl pa3BuTHs. BiusHue um3MeHEeHUN romeocrasa
OopraHuM3mMa MaTepu W IUIOJAa B PE3YJIbTaTe BO3ACUCTBUS TOKCHYHBIX BEIIECTB (Ta0Aa4HOTO JbIMa, ajKOTOJsl, HAPKOTHMKOB M T. ZI.) HAa XOJ
AMOPHOHAIBHOTO U MTOCTAIMOPHUOHAIBHOTO MEPUOIOB pa3BUTHSI (BPOKICHHBIEC YPOJICTBA).

OCHOBBI F€HETHKH M CeJIEKIUN.

[IpencraBnenus: ApeBHUX O POJCTBE M XapaKTepe IMepeaadr MPU3HAKOB M3 MOKOJICHHS B TIOKOJIEHHE. B3TIsIbl CpeTHEBEKOBBIX YICHBIX Ha
MPOIIeCChl Hacle0BaHus Mpu3HaKkoB. Mctopus pazButus reHeTHKH. OCHOBHBIE TTOHATHS TeHEeTUKH. [I[pU3HAKK U CBOMCTBA; TEHBI, AJIJICIHHBIC T €HBI.
['OMO3UTOTHBIE M TETEPO3UTOTHBIE OPraHU3MBbI. [ eHOTHIT U (DEHOTHUIT OpraHu3Ma; TeHO(DOHT.

m JlemoHcTpanus. buorpaduu BuaHEHIINX T€HETUKOB.

MognekynsipHasi CTpyKTypa resa. ['eHbl CTpYKTYpHBIE U peryisiTopHbie. [101BHKHBIE TEHETUYECKHUE SJIEMEHTHI. Peryssiuus s3KCpeccuu reHoB
Ha YypoBHE TpaHcKpumuu, mnponeccuara u-PHK wu  Tpancmsmum. XpomocomHas (siaepHas) M HEXPOMOCOMHAs  (IIUTOILIa3MaTHYECKas)
HACJIEICTBEHHOCTh. CBA3b MEXKIY F'€HAMH U NTPU3HAKAMH.
3aKOHOMEPHOCTH HACJEAOBaHUS TPU3HAKOB, BbIsIBICHHbIE [. Menaenem. ['HOpuaogOrHYECKU METOJ W3Yy4YEHUS HACJICACTBEHHOCTH.
Monorubpuanoe ckpeniuBanue. [lepBorit 3akoH MeHens — 3akoH JOMUHUpPOBaHU. BTopoit 3akoH Menaens — 3akoH paciierieHus. [loaHoe u
HETIOJHOE JIOMUHUpPOBAHHE. 3aKOH YHCTOTHI TaMET M €ro IMTOJIOTMYECKOe OO0OCHOBaHHME. MHOXKECTBEHHBIE ailieind. AHaIU3UpPYIOIIee
ckpernuBanue. JIurubpuaHoe u moauruOpuaHOE CKpeliMBaHUE; TPETUM 3aKOH MeHIeNss — 3aKOH He3aBUCUMOTO KOMOWHHUPOBAHUSI.

XpOMOCOMHasi TEOpHUs HACTIEACTBEHHOCTH. ['pyminbl cuerienus: reHoB. ClierieHHOe HaclieioBaHue npu3HakoB. 3akoH T. Moprana. [losiHoe
Y HETIOJIHOE CIICTUICHUE T'€HOB; PACCTOSHUE MEXK]ly T€HaMHU, PACIOJIOKEHHBIMU B OJTHOM XPOMOCOME; T€HETUUECKHE KapThl XPOMOCOM.

['eneTnueckoe omnpezeneHue nojia; rOMOTAMETHBIA U Te€TepOraMeTHbIN MoJl. ['eHeTnueckass CTpykTypa MoJIOBbIX XpoMocoM. HacnenoBanue
MPU3HAKOB, CHEIJICHHBIX C TTOJIOM.

['eHoTm Kak MeJOCTHAs CHUCTeMa. B3auMmoJelcTBHE allIeNbHBIX (JOMHHHPOBAHHME, HEIOJHOE JOMHHUPOBAHHME, KOJOMHUHHUPOBaHUE U
CBEPXJIOMUHHPOBAHNUE) M HEALICIBbHBIX (KOMIUIEMEHTAPHOCTh, SIHCTa3 M TOJHUMEpPUs) TCHOB B OIpeAeleHWH Mpu3HakoB. [lnmedoTpomnus.
DKCIPECCUBHOCTh U IEHETPAHTHOCTh I'€HA.

m /IlemoncTpanus. Kaptsel xpoMocom uenoBeka. PogociioBHbIE BBIIAOIIMXCS TPEACTABUTENEH KYJIbTYPHI.

OcHoBHbIE (HOPMBI UI3MEHYUBOCTH. | eHOTUTINYEeCKast H3MEHYMBOCTh. MyTanuu. ['eHHbIe, XpOMOCOMHBIE ¥ TeHOMHBIE MyTarnu. CBOMCTBAa MyTallUii;
COMATUYECKUE W TeHepaTuBHble MyTanuu. HeltpanbHble Myranuu. IlomyneranbHble W setainbHble MyTauud. [IpUyuHBI M 4YacTOTa MyTallUid;
MyTareHHble (AaKTOphl. DBOJIOLUMOHHAS pOJIb MYyTallMi; 3HAUY€HHWE MYyTalUid JUIsI TPAKTUKH CENbCKOTO XO3SHCTBA M OMOTEXHOJIOTHU.



KoMOuHaTHBHAsI H3MEHUYUBOCTh. Y POBHH BO3HUKHOBEHUS PA3IMYHBIX KOMOWHAIMI I'€HOB U MX POJIb B CO3JJaHUM I'€HETUYECKOTO Pa3HOOOpas3us B
npezgenax Bujaa (KPOCCHHTOBEP, HE3aBHUCHUMOE PACXO0KJICHHE TOMOJIOTHYHBIX XPOMOCOM B IIEPBOM M JIOYEPHHUX XPOMOCOM BO BTOPOM JCJICHUU
Mel03a, OIUIOJIOTBOPEHUE). DBOJIIOIMOHHOE 3HAYCHHWE KOMOWHATUBHOW W3MEHYHMBOCTH. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACICICTBEHHOM
n3MmenunBocty H. Y. BaBuiiosa.

deHoTUNUYECKasA, WM MOJAU(PUKANMOHHASA, W3MEHYMBOCTH. POJIb YCIIOBHI BHENIHEH Cpelbl B Pa3BUTHU U NPOSBICHUM MPU3HAKOB W
cBoiictB. CBoiicTBa MOAM(PHUKALMIA: ONPEACIEHHOCTh YCIOBUAMH CpEIbl, HAIMPaBIEHHOCTh, TPYIIOBOM XapakTep, HEHACIEIyeMOCTb.
Crartuctuueckre 3aKOHOMEPHOCTH MOJIU(MDUKAIIMOHHOM WM3MEHYMBOCTH; BapHAIlMOHHBIM pPsAJ M BapualMoHHas KpuBas. Hopma peakuuu;
3aBUCHUMOCTB OT T'€HOTHUNA. YTPaBICHUE TOMUHUPOBAHUEM.

Metoapl W3yueHUs HACJIECICTBEHHOCTH YEJOBEKA: TEeHEAJOTUYECKUM, OJNM3HEIOBBIA, IUTOTCHETHMYECKHH W 1p. ['eHeTHyeckue KapThl
XpoMocoM uesnoBeka. CpaBHUTENbHBIM aHalIW3 XPOMOCOM 4YEJIOBEKAa M YelIOBEKOOOpa3HbIX 00e3bsiH. XapakTep HaclIeJJOBaHMUsI MPHU3HAKOB Y
yenoBeka. ['eHHbIe U XpOMOCOMHBIE aHOMAJIMK YEJIOBEKa W BHI3bIBAEMbIe MMHU 3a0ojeBaHus. ['eHeTHUYeCKOoe KOHCYIbTHpOBaHME. | eHeTHueckoe
POJICTBO YEJIOBEYECKUX pac, UX OMOJIOTHYECKasi PAaBHOLIEHHOCTb.

LleHTpBI TPOUCXOXKIEHUS W MHOT000pa3us KyJIbTypHBIX pacteHuit. Copt, mopoaa, mramMMm. MeTOobl CeNeKIIMd PACTeHUH W >KUBOTHBIX:
oTOOp W TuOpuaM3anus; GopMbl 0TOOpa (MHAMBUAYATBHBIM W MaccoBbi). OTnaneHHas TUOpUAM3AIMs; SBICHHE TeTeposuca. VcKkyccTBEHHBIN
myTarere3. CeJeKiuss MUKpOOPTaHU3MOB. BHOTEXHOJIOTHS U TeHeTUYeCKasi MH)KeHepHUs. TpaHCTeHHBbIE PAaCTeHUS; TCHHAS U KJIETO YHAsT HHXKCHEPHS
B JKUBOTHOBO/ICTBE.

JIOCTI>KEHMST W OCHOBHBIE HAIIPaBJIEHUS COBPEMEHHOM CENEKIMHM. 3HA4YEHHE CEJNEKIMH [UIsl Pa3BUTUSA  CEIbCKOXO35HCTBEHHOIO
MIPOU3BOJICTBA, MEIUIIUHCKOM, MUKPOOHUOJIIOTHUECKOH U APYTrUX OTpacieil MPOMBIIIIEHHOCTH.

m /lemoHcTpaimsa. CpaBHUTENBHBIN aHAIW3 MOPOJ JTOMAIIHUX JKMBOTHBIX, COPTOB KYJBTYPHBIX PACTEHHH M UX OUKHX IpeakoB. Komnekuuu u
MpenapaThl COPTOB KYIbTYPHBIX PACTEHHM, OTIMYAIOIIUXCSI HAUOOJIBIIEH MJI0I0BUTOCTHIO.

m OcHoBHbie TIOHATHA. ['eH. ['éHOTHMIT Kak CHUCTeMa B3aMMOJCHCTBYIOIIMX T€HOB opraHu3ma. lIpu3Hak, cBOWCTBO, (peHOTHII. 3aKOHOMEPHOCTH
HacJeA0BaHus PU3HAKOB, BbIsBIEHHbIE ['. Mennenem. XpomMocoMHas Teopust HaciaeAcTBeHHOCTH. CLelieHHOe Haclie10BaHue; 3akoH T. Moprana.
I'eneTnueckoe onpeneneHue MoJja y KUBOTHBIX U pacTeHui. M3MeHunBocTh. HacnencTBeHHas U HEHACIEACTBEHHAs M3MEHUMBOCTh. MyTalmoHHas
1 KOMOWHATUBHAs U3MEHUMBOCTh. Moaudukanuu; HopMma peakiuu. Cenekuus; rudpuauzanus u otoop. ['erepo3uc v NOTUIUIOUANS, UX 3HAUYEHU €.
Coprt, nopoja, mramm.

m YMmenus. OObACHATh MEXaHU3MBI IepeAaydl MPU3HAKOB U CBOMCTB M3 MOKOJIEHHS B MOKOJICHUE, a TAK)KE BOSHUKHOBEHHE Y TOTOMKOB OTJIMYHM OT
poautenbckux (opm. CoCTaBisITh NPOCTEUIINE POJOCIOBHBIE W pellaTh TIeHeTHYeckue 3agaud. [loHmMarh HeoOXOJMMOCTh pa3BUTHUS
TEOPETUYECKOM TC€HETHKH M MPAKTUYECKOW CEJeKIUU Al MOBBIMIEHHUS 3(PPEKTUBHOCTU CEIbCKOXO3SAMCTBEHHOTO MPOM3BOJICTBA U CHUKCHHS
ce0ecTOMMOCTH MPOIOBOJIbCTBHSL.

m Mexnpeamerssie cBsi3u. Heoprannueckast xumus. 3amura npyupoabl OT BO3JAEUCTBUS OTX0A0B XMMUYECKUX MPOU3BOICTB.

Opranunyeckast xumusi. CTpoeHue u QyHKIIUU OpraHMYeCKUX MOJIeKy: 6enku, HykinenHoBbie kucnoTsl (JJHK, PHK).



3. TemaTnueckoe IJIAHUPOBAHUE C ONIPEACJICHUEM OCHOBHLIX BU0B y'leﬁHOﬁ HCATCJIbHOCTH.

10 xaacc — 102 yac.

Pazgen Koa-Bo Tema KoJa-Bo OcHOBHBbIEBH/IBIy4e0HOM OcHOBHBIE HANIPaBJICHUA
BOCHUTATEJIbHOM
4acoB 4acoB AeSITeTbHOCTH e TeTbHOCTH
Brenenue B 0011y10 1  [BBenenue B paznen «buonorus. 1  lekmus, 6ecena, aHanus JlocTmkeHne JIMYHOCTHBIX

OHMOJIOTHIO

bronornueckue CUCTEMEI U MponecChl U

MX U3YYCHUC MTPOLECChD»

TCKCTA.

pe3ynbTatoB: LlenHocTu
Hay4yHOTO MO3HaHUs (pa3BUTHE
HAaBBLIKOB HCCJIEN0BATEILCKOU
e TeTbHOCTH ), TPYI0OBOE
BOCIIUTaHUE (peleHue
[PAKTHUYECKUX 3a/1a4),
(hopMupOBaHHUE KYIbTYPHI
310poBhs (CobiroeHne
MpaBuJl 0€30TIaCHOCTH MPH
pabote ¢ 1abopaTOPHBIM

nﬁnnvnnnqunpl\n\

buonornueckue
CHUCTEMBI, IIPOIIECCHI U
X U3YYCHUE

OpFaHI/I3aHI/I5{ OMOJOTHYECKUX CUCTEM U

ux ocooeHHocTh. Paznoobpazue

OMOJIOTUYECKUX CHCTEM H IIpouccCCcoB

- paboTa ¢ JIorn. MaTep-M
- paboTa ¢ TabnuamMu

JloCTHXKEHUE THYHOCTHBIX
pesynbTatoB: lleHHocTn
HAYYHOT'O TIO3HAHUS (Pa3BUTHUE
HABBIKOB HCCJIEI0BATEIILCKON
eI TeIbHOCTH ), TPYI0BOE
BOCIUTAHUE (peIICHHE
MPAKTHYCCKUX 3371a4),
(bopMUpOBaHUE KYJIbTYPBI
310poBbs (CobmoaeHme
NpaBUJI 0€30MaCHOCTH TIPH
paboTe ¢ 1a60paTOPHBIM




Knerka 34  |luronorus — HayKa O KJIETKe 3  |Pabora ¢ yueOHUKOM. /locTixeHne JINYHOCTHBIX
Koncmnekr. pesynbTaToB: LennocTr
CocraBiieHne CxeMm. Hay4yHOTO MO3HaHUs (pa3BUTHE
Jlexims. HaBBIKOB HCCJIEI0BATEIbCKOMN
KOHCIeKT 1o mpe3eHTanny. IeATEIBHOCTH), TPY/IOBOE
[IpakTudeckas pabora ¢ HHI. BocuTaHME (pElleH e
Marepuaiom. [IPAKTUYECKUX 3a/1a4),
PaboTa ¢ HHTEPHET UCTOYHUKOM. (OPMHPOBAHHE KYETYDHI
Pabora ¢ TaOJIMYHBIM H pMHp CobG YARTYD
TEKCTOBBIM MaTEPHUAIIOM. sn0poBbs (Cobmonetne
[paBWJ1 O€30MaCHOCTH MTPU
paboTe ¢ 1a60paTOPHBIM
000pyTOBAaHUEM )
XUMHUYECKasi OpraHu3aIus KIETKA 8
Crpoenue u hyHKIUU KIECTKH 7
OOMeH BellecTB U IpeBpalleHue 11
PHEPTUU B KJIETKE
DKW3HEHHBIN UK KJIETOK 5
Pa3smHOXeHHNE U 8  |®opMbl pa3MHOXKEHHS OPTaHU3MOB PaGora ¢ y4eOHUKOM. J/locTixeHne TNYHOCTHBIX
[Pa3BUTHEC OPTraHU3MOB KOHCIIEKT. pe3ynbTatoB: LlenHocTn
CocTaBieHHe CXeM. Hay4YHOT'O MO3HAHUS (pa3BUTHE
Jlexnus. HAaBBLIKOB HCCJIEN0BATEILCKON
[IpakTudeckas pabora ¢ MHI. BOCIHTAHHE (PellIeHHe
Marepuasnom. [PaKTUYECKHX 3a/1a4),
(dbopMUpOBaHHE KyIIbTYpPbI
310poBbs (ColiroieHne
MpaBHI 0€30MaCHOCTH MPU
padote ¢ 1ab0paTOPHBIM
000pyI0BaHHEM)
Meii03 U MUTO3 1
["ameTOreHes3 y >kMBOTHBIX 1




On1010TBOPEHUE U UHAUBUAYAIBHOE 1  [PabGora c MHTEPHET HCTOYHUKOM.
a3BUTHE OPraHU3MOB PaGoTta ¢ TaOIUUHBIM U
PocT u pa3BuTHE JKHBOTHBIX. 1
Pa3MHOKEHHE U Pa3BUTHE PACTEHU. 1  |TCKCTOBRIM MaTCpHAJIOM.
UepenoBaHue MOKOJIEHUI
Bupychsl. 1
OCHOBBI T€HETUKH U 39  |Ucropusi CTaHOBIICHUS U PA3BUTHUS 2  |Pabora c yueOHUKOM. JTocTikenue TUYHOCTHBIX
CCIICKIIMH TEHETUKHA. MeTOIbI TEHETUKN KoHcrexT. pe3ynbraToB: LleHHOCTH
4acoB (COCTaBICHHE CXEM. Hay4yHOTO MO3HaHUs (pa3BUTHE
Jlexmms. HaBBIKOB MCCIIEIOBATEIIHLCKOM
KoHCIIEKT 110 npe3eHTanuu. IeATeNEHOCTH), TPYIOBOE
[IpaxkTudeckast paboTa ¢ UHA. BOCITHTAHNE (DElICH e
Marepranom. MPAKTHUYECKUX 3a/1a4),
PaboTa ¢ UHTEpHET HCTOUYHUKOM. (OPMEPOBAHHE KYIETYPSI
PaboTa ¢ TaGMIU4HBIM U PMHP YIBTYP
310poBhs (CobiroeHne
TEKCTOBBIM MaTCpHUAJIOM.
MpaBuJ OE30TTACHOCTH MPHU
pabote ¢ 1abopaTOPHBIM
000pYyTIOBAHUEM )
3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 12
3aKOHOMEPHOCTH U3MEHYMBOCTU
[ eHeTHKA YelloBEKa 5
Cenexuust OpraHu3MoB 6
broTexHoI0OTNS U KIeTOYHAas 7

HMHXXCHCPUA.




Crpoenne u ¢pynkumuu| 16  |Opranmsm kak enquHoe nenoe. Tkanu u 2  [PaGora ¢ y4eOHUKOM. JlocTIKEHUE TMYHOCTHBIX

Opranu3MoB OpraHbl KOHCIIEKT. pe3ynbTaroB: LlenHocTu
CocraBiieHHE CXeM. HAYYHOTO TO3HAHUS (Pa3BUTHE
Jleknus. HaBBIKOB HCCJIEI0BATEIbCKOMN
KOHCIIEKT 110 IIpe3eHTalNU. eATeNEHOCTH), TPYIOBOE
[TpakTudeckas paborta ¢ HHA.

BOCIIUTaHUE (pelIeHue
[MPaKTUYECKUX 3a]1a4),
(bopMHUpOBaHUE KYJIBTYpPbI
310poBbs (Cobinronenne
[paBWJ1 O€30MaCHOCTH MTPU
paboTe ¢ 1a60paTOPHBIM
000pyTOBAHUEM )

Matepuajiom.

PaboTa ¢ HHTEpHET HCTOYHUKOM.
PaboTa ¢ TAOMUYHBIM H
TEKCTOBBIM MaTEPUAJIOM.

Omnopa Tena opranu3MoB. Ckener 2
[M03BOHOYHBIX KUBOTHBIX.
J[BH)KEHNE OPraHN3MOB

[IuTanue opraHu3MoB

J[pIxaHre OpraHu3MoB

TpaHCIOpT BEIIECTB Y OPraHU3MOB

Brienenue. 3ammura opraHu3MoB

N[ N N P PN

Pa3pakuMoCTh U peryasus

O6o06menue (pe3epn) 1

HN3yuyenue Ouosornu B 11 kiaacce (yriy0JeHHbIH ypoBeHb) - Bcero 102 yaca.

Hcropusi 3BOJIIOMOHHOIO y4YeHH.

Pazputue Ouonoruu B JOJAapBUHOBCKHM mepuona. ['ocnoAcTBO B Hayke NpeACTaBICHUH 00 «W3HAYaJIbHOW I1€JIeco00pa3HOCTH» U
HEM3MEHHOCTH >kHUBOM mpuposl. Pabotel K. JIuHHes no cucrematruke pacTeHUH M )KMBOTHBIX; MPUHIIMIIBI JMHHEEBCKOW cucteMaTtuku. Tpyasl XK.
KroBre u XK. ne Cent-Unepa. OBomonmonnas teopus XK. b. Jlamapka. I[lepBbie pycckne 3BOJIIOLIMOHUCTBHI.

m /lemoHcTpanus. buorpadguu yueHslX, BHECHIMX BKJIQJ B Pa3BUTHE 3BOJIOMMOHHBIX Hiel. XKu3up u nestensHocTh JKana bartucra ®pancya ne
Jlamapxka.




[Ipeanoceinku Bo3HMKHOBeHUs yueHus Y. JlapBuHa: 10CTHXKEHUs B 00JIaCTH €CTECTBEHHBIX HAyK, SKCIEAUIIMOHHBIA MaTtepuan Y. JlapBuHa.
Yuenue Y. [lapBuna 06 uckyccTBeHHOM oTOope. Yuenne Y. JlapBuHa o ectectBeHHOM 0oTOOpe. Bujg — snemeHTapHasi 3BOJIONUOHHAS SIUHUIIA.
BceoOmias nuauBHyaibHAS H3MEHUYMBOCTD M M30BITOYHAS YUCIEHHOCTh MOTOMCTBA. boppr0a 3a CymiecTBOBaHNE M €CTECTBEHHBIN 0TOOD.

Bun u ero kpurepun. Pe3ynbrarhl HCKYCCTBEHHOTO 0TOOpa Ha COPTaxX KYJIbTYPHBIX PACTEHUU.

Mukpo3Boaronus.

['eHeTrka M SBOJIOIMOHHAS TEOPUs. DBOJIOLMOHHAS posib MyTanuil. [lomymsiuus — ajneMeHTapHas 3BOJIIOLMOHHAS eAMHULA. ['eHopoHT
nonymsinuil. MneansHbie u peasibHble nonynsauuu (3akoH Xapau — BaitnOerpa). ['eneTnueckue nporecchl B MOMyasuusax. Pezeps HacneIcTBEHHOM
M3MEHUYMBOCTH momnyasiuui. DopMbl ecTecTBEHHOro oTOopa. IIpucnocoOneHHOCTh OpraHM3MOB K cpeie OOMTaHUS KaK pe3yiabTaT ACWCTBUS
ecTecTBeHHOro orbopa. Mukpossostonus. CoBpeMeHHble npeacTaBieHus o Bugooopasosanuu (C. C. Yersepukos, V. U. llImansraysen). Ilytu u
CKOPOCTh BHI000pa3oBaHusl; reorpauueckoe M 3KOJOTHYECKOEe BHI000pa3oBaHue. DBOIIOIMOHHAS POJb MOAU(HUKAIUN; (HU3HOIOTUUECKHE
ajanrtanuu. TeMIibl 3BOTIOIUY.

m JlemoncTpammsi. CxeMbl, WLTIOCTPUPYIOIIHE MPOIecC Teorpaguieckoro Buaoo0pa3zoBanus. [lokas KUBBIX pacTeHUI W )KUBOTHBIX; TepOapueB 1
KOJUIEKIHH, TEMOHCTPUPYIOIKUX UHANBUAYAbHYIO H3MEHUUBOCTh U pa3HOOOpa3ne COPTOB KYIbTYPHBIX PACTEHUI U MOPOJI JOMAIIHUX KUBOTHBIX,
a TaKKe pe3yabTaThl MPUCIIOCOOIEHHOCTH OPraHU3MOB K cpejie OOMTaHMsI U pe3ysbTaThl BUI000pa30BaHMUS.

Makpo3Boaouusi.

I'maBHbBIE HampaBiieHHs HBOJIIOLMOHHOTO mpolecca. buonoruueckuit mporpecc u Oumosornuyeckuit perpecc (A. H. Cesepuos). Ilyru
JNOCTHXKEHHSI OMOJIOrMYEcKOro Iporpecca. AporeHes; CyuiHOCTb apOMOPGHBIX W3MEHEHHWW U UX POJb B SBOJIONMHA. BO3HHMKHOBEHHE KPYMHBIX
CUCTEeMAaTUYECKUX TPYII XKUBbIX OPraHU3MOB — MaKpO3BOJIONUSA. AJUIOT€HE3 U MPOTPECCUBHOE MPUCIOCOOTIEHHE K OMPEICICHHBIM YCIOBUSIM
cyuiectBoBaHus. Kararenes kak gopma IOCTHKEHUS OMOJIOTMYECKOTO MPOLBETAHUS TPyl opraHu3MoB. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLIH:
JMBEPreHIus, KOHBEPreHI1s, MapaieIn3M; paBuiia SBOJIOINH TPYII OpraHu3MOB. Pe3yabTaTsl 3BOIIONMKI: MHOTOOOpa3rue BU0OB, OpraHnyeckas
11e71€c000pa3HOCTh, MOCTENIEHHOE YCI0KHEHNE OpraHU3al|H.

m /lemoncTpauus. [Ipumepbl rOMOJIOrMYHBIX U AHAJIOTUYHBIX OPTAHOB, UX CTPOEHUE U IIPOUCXOKICHUE B MPOILIECCE OHTOTCHE3A.

m OcHoBHBIC MOHATHS. DBotouusd. Bun, nomynsauus; ux kpurepun. bops0a 3a cymectBoBanue. EctecTBeHHBIH 0TOOp Kak pe3ynbTaT O00phObI 3a
CYyIIECTBOBaHHE B KOHKPETHBIX YCIOBUAX cpeibl oOuTaHus. « BOTHBI KU3HNY; UX MPUYUHBL; IYyTH U CKOPOCTh BUI000pa3oBaHus. Makpo3BOIIOIUS .
buonoruueckuii nporpecc u Ouosiornmueckuil perpecc. Ilytun mocTmkeHuss OMOJOTHYECKOTrO Iporpecca; apoMopdos, uauoananTaius, oOIas
nererepanus. 3HaueHue padot A. H. Cesepriona.

m Ymenus. Ha ocHOBe 3HaHMS IBIXKYIIMX CHJI 3BOJIIOIMU, UX OUOJIOTHMYECKON CYIIHOCTH OOBACHATH MPUYMHBI BO3HUKHOBEHUS MHOT000pa3us
BH/JIOB JKUBBIX OPraHU3MOB M MX MPUCIIOCOOJICHHOCTD K YCIIOBUSAM OKPY/KAIOIIEH CpeJibl.

Bo3HnkHOBeHME U pa3BUTHE KM3HU Ha 3emJie.

PazButue xu3Hu Ha 3emMie B apXeHCKyr U mpoTepo30iickyto 3pkbl. [lepBbie cienpl xu3Hu Ha 3emie. [losBieHne Bcex COBPEMEHHBIX TUIIOB
0ecro3BOHOYHBIX JKMBOTHBIX. OOIIas XapakTepUCTHKAa U CHUCTEMAaTHKa BBIMEPIIUX U COBPEMEHHBIX OECIIO3BOHOYHBIX; OCHOBHBIE HalpaBJICHUS
HBOJIIOLIUH OECII03BOHOYHBIX )KMBOTHBIX. IlepBbie xopoBsle. HanmpaBieHHs SBOIOIUM HU3LIMX XOPAOBBIX; 00Iast XapaKTepUCTUKA OecUepenHbIX U
000JI0YHHUKOB. Pa3BuTHE BOJHBIX paCTEHUH.



Pa3Butne xu3HUM Ha 3emile B IAJEO30MCKYIO 3py. OBOJIIOLHMSA PACTEHU; NOSIBIEHUE IMEPBBIX COCYAMCTBIX PACTEHH; NAaOPOTHUKH,
CEeMEHHBIC TMANOPOTHUKH, TOJIOCEMEHHBIE pPAacTeHHA. BO3HMKHOBEHHE IIO3BOHOYHBIX: PBIO, 3€MHOBOJHBIX, MpeCMBIKAOMUXCcsA. [aBHBIE
HaIlpaBJICHUs SBOJIIOLMH [T03BOHOYHBIX; XapAKTEPUCTHKA aHAMHHUI U aMHHOT.

Pa3Butne xu3Hu Ha 3emie B Me3030iickyto 3py. llosiBieHue M pacrnpocTpaHeHHE MOKPHITOCEMEHHBIX PAaCTEHHUN. DBOJIOLUS HAa3EMHBIX
[I03BOHOYHBIX. BO3HHKHOBEHME NTUL U MIIeKONTUTatOIKUX. CpaBHUTENIbHAS XapaKTEPUCTUKA BHIMEPIIUX U COBPEMEHHBIX HA3€MHBIX M03BOHOYHBIX.
BriMupaHnue IpeBHUX IOJIOCEMEHHBIX PACTEHUU U ITPECMBIKAIOIIUXCSI.

Pa3Butne xu3Hu Ha 3emile B KalHO30MCKyl0 3py. BypHoe pa3BuTHE LIBETKOBBIX pacTEHHIl, MHOIooOpa3ne HACEKOMBIX (IapauiesibHas
sBorONMs). Pa3zBuTHe mianeHTapHbIX MJIEKONMUTAIOIINX, MOSBICHWE XUIIHBIX. Bo3HUKHOBeHHE mpumartoB. llosBieHue nepBbIX mpeacTaBUTENEH
cemeiictBa Jlrogu. YeTBepTUUHBINA MEPUO/: IBOJIOLUS MIIEKONUTAOMNX. Pa3BUTHE IPUMATOB: HAIlPaBJIEHUS 3BOJIOLUHU yesnoBeka. OOime npeaku
YeJIOBEKa U YeJIOBEKOOOPA3HBIX 00€3bsH.

YesoBek — OMoconuaibHasi cucTemMa.

MecTo uenoBeka B )uBoil mpupojie. CucreMatudeckoe nosoxenne suaa Homosapiens B cucreMe kuBoTHOro mupa. [IpusHaku u cBoiictsa
YEJIOBEKa, IMO3BOJIIOIIME OTHECTH €ro K pa3M4YHbIM CHCTEMAaTHYECKMM TIpylIaM [apcTBa JKMBOTHBIX. IIpsaMOXokneHHE, aHaTOMUYECKHE
MPEIMOCHUIKHA K TPYJIOBOU IE€ITENBHOCTH U JATbHEUIIIEH COLMaTbHON YBOIIOLINH.

Cramun 5BOIONNN YEJIOBEKA: JPEBHENIINI YEI0BEK, APEBHUI YEIOBEK, IIEPBbIE COBPEMEHHBIE JTHO/IU.

JIBuokymue cuiibl aHTponoreHesa. @. DHrenbc 0 pojiu TpyAa B Mpoliecce MpeBpalleHus: 00e3bsHbl B YelloBeKa. PazBuTue wieHopasienbHON
peun, CO3HaHMS U OOIECTBEHHBIX OTHOUIEHUH B CTAHOBJICHUH Y€JIOBEKa

CpoiicTBa uyenoBeka Kak Omosiormueckoro Buja. IlomynsuuonHas crpykrypa Buga Homosapiens; demoBeueckue pachl; pacooOpa3oBaHUE;
€IMHCTBO MpPOMCXOXAeHus pac. CBoiicTBa yenoBeKa KaK OMOCOLMAIBLHOTO CYLIECTBA.. B3aMMOOTHOIIEHHE COLMAIBHOIO M OHOJOIMYECKOro B
HBOJIIOLIMM 4YEJIOBEKAa. AHTHHAy4YHas CYLUIHOCTh «COLMAJIBHOIO JNapBHHU3Ma» M pacu3Ma. Benymas posib 3aKOHOB OOIIECTBEHHOM XH3HH B
COLIMAJIBHOM IIporpecce 4esaoBedecTBa. bronornyeckrue cBOWCTBA 4EI0BEYECKOro 00IIECTBa.

m JlemoHcTpanusa. Moienu CKeaeToB YeJI0BeKa U IO3BOHOYHBIX KUBOTHBIX.

m OCHOBHBIC NMOHATHS. PazBUTHE )KUBOTHBIX U PACTEHUI B Pa3IM4YHbIC IEPUOABI CyIIECTBOBaHUA 3eMid. [locTeneHHOE yClI0)KHEHHE OPraHu3alun
U NIPUCIIOCOOICHUE K YCIOBUSAM CpeJibl )KMBBIX OPraHU3MOB B Ipoliecce 3Bosonuu. Ilporcxoxaenue yenoBeka. [[Brkylue cuiibl aHTPOIIOTeHe3a.
Pousb Tpyna B nporuecce mpeBpaiieHust 00e3bsHbI B 4eJI0BeKa. YenoBeueckue pachl, UX eqUHCTBO. KpuTHKa pacu3Ma 1 «COLUAIbHOTO JAPBUHU3MAY.
m YmeHus. Mcnonb3oBaTh TEKCT yuyeOHUMKAa M y4eOHBIX MOCOOMH I COCTaBJIEHUS TaONMILl, OTpa)KarolMX 3Talbl Pa3BUTUS XKHU3HHM Ha 3emie,
CTaHOBJICHUS YeJioBeKa. Vcnosbp30BaTh TEKCT yueOHMKA A1 paboThl C HATYypajdbHBIMU 00BbEKTaMHU. J[aBaTh apryMeHTHUPOBAHHYIO KPUTHUKY pacu3Ma
U «COLMAJIBHOTO JAPBUHU3MA».

JKOJIOTHS — HayKa 00 HA/IOPraHU3MEeHHbIX CHCTEMAaX.

AbuoTtnueckue Gaxktopsl cpeabl. Posib Temneparypsl, OCBEIIEHHOCTH, BIAXHOCTH U APYIUX (aKTOPOB B KU3HEAEATEIBHOCTH COOOIIECTB.
HHTeHCUBHOCTD AEHCTBUS (pakTOpa; orpaHMuMBarolni ¢aktop. BzanmonaeiictBue GpakTopoB cpesibl, Ipeebl BHIHOCIUBOCTH.

buotnueckue dakropsl cpensl. MHTerpamus Buga B OHOLEHO3€; HKOJOrHUecKre HUMIM. Llenn u ceTw nmuTaHusa. DKOJIOTHYECKass MUpamua
qucen 6MoMacchl, sHepruu. DopMbl B3aMMOOTHOIIEHUM MeXIy opraHu3Mamu. I103UTHBHBIE OTHOLIEHHUS — CHMOMO3: MyTYyajau3M, KOOIEpalus,



KOMMEHCAIN3M, HaXJIeOHMYECTBO, KBAPTUPAHTCTBO. AHTHOMOTHYECKHE OTHOLICHHS: XWITHHYECTBO, MAPa3UTHU3M, KOHKYPEHIHUS, COOCTBEHHO
aHTUOMO3 (AaHTUOMOTHKH, (GUTOHIMIBI U Jp.). [IponcxosxieHne u 3BoTIONMs NapazuTu3mMa. HeiitpaibHble OTHOLIEHUS — HEHUTpaIn3M.
m JlemoHcTpauusd. [Tpumepsl cumO1o3a npeacTaBUTENEeN pa3iIMuHbIX HAPCTB KUBOU MPUPOIBI.
m Okosorusi. Buemss cpena. Dxonoruueckue GpakTopbl. AOMOTHUECKUE, OMOTHYECKUE U aHTPOIIOTEHHBIE (PAKTOPHI.
JKOJOrHYecKasi XapaKTePUCTHKA BU/AA H NOMYJISIIHH .
DKoJIOTHYECcKasi HUIIIA BUJA.
DKOJIOTUYECKHE XapaKTEPUCTUKHU TOIMYIISIIHA. JKOJIOTUYECKask CTPYKTypa HOMy sy, JInHaMIKa TOMYIISALUT U €€ PEryJsus

CoobuecTBa 1 IK0JI0THYECKHE CHCTEMBI.

Cwmena 6uorieno30B. [IpuunHbl cMEeHBI OMO1IEHO030B; (POPMHUPOBAHNE HOBBIX COOOIIIECTB.

DKOJIOTUYECKHE CHUCTEMBI: OHOTEOIIeHO3, OMOIeHO03, arporeHo3. [IpoAyleHThl, KOHCYMEHTHI, penyleHThl. Camoperymsnus, cMeHa
OMOLIEHO30B U BOCCTAaHOBJICHHE OMOIIEHO30B.

m YMeHus. BBISBISATE NpU3HAKK TPUCTIOCOOIIEHHOCTH BHJIOB K COBMECTHOMY CYIIECTBOBAHHIO B DKOJIOTHYECKUX CHCTEMaX. AHaIM3MpPOBAThH
BHJIOBOI COCTaB OMOIICHO30B. BBIIENATh OT/AEIbHBIE (POPMBI B3aMMOOTHOIIICHAN B OMOIICHO3aX; XapaKTepU30BaTh MHUIIEBHIC [IENMH B KOHKPETHBIX
YCIIOBUSIX OOUTAHUS.

Buocdepa — riaodanbHas 3kocucreMa — S 4acos.

buocdepa — xuBast 060s10uka mianeTsl.. KomnoHeHTs Onochepsl: )KMBOE BEIIECTBO, BUIOBOM COCTaB, pa3HoOOpa3ue U BKJIaJ B Onomaccy,
OMOKOCHOE U KOCHOE BelecTBO; bnorenHoe BemiectBo ouocdepst (B. WM. Bepuanckuii). KpyroBopoT BemecTs B mpupoe.

Jemonctparnus. Cxembl, OTpaxkaroliye CTpyKTypy Onocdepbl 1 XapaKTepHU3yIOIIHUE €€ OTJeIbHbIE COCTABHBIC YaCTH.
Tabnuiel BUIOBOTO COCTaBa M pa3HOOOpAa3us KUBBIX OPraHu3MoB Orochepbl. CXeMbl KpyroBOpOTa BEIIECTB B IPUPOJIC.

YesioBeK W OKpY:KaloLiasi cpeaa.

AnTpornorenHsie (hakTopbl BO3ACUCTBUS HAa OHMOIICHO3BI (POJIb YeJIoBeKa B mpupoze). IIpodrembl palinoOHAIBHOTO MPUPOIOIOIb30BAHMUS,
OXpaHbl MPUPOBI: 3aIIMUTA OT 3arpsI3HEHUI, COXpaHEHUE STAJIOHOB U MaMATHUKOB MPUPOIbI, 00ecCleYeHre MPUPOIHBIMUA PEeCypcaMu HaCeICHUS
1aHeTbl. Mepbl o 06pa30BaHUIO HKOJIOTUYECKUX KOMILJIEKCOB, 9KOJIOrMYecKoe 00pa3oBaHuUe.

m /lemoncTpanus. BiusiHue X031HCTBEHHON NEATEIBHOCTH YelloBeKa Ha MmpupoAy. KapTbl 3amoBeqHbIX TEpPUTOPHI Hallel CTpaHbl U OJIMKHETO
3apyOeKbsl.

Hcnonb30BaHKe Y€IOBEKOM B XO3SIHICTBEHHOM NEATEILHOCTH MPUHIIUIIOB OPTraHU3aIlMU PACTEHUN U KUBOTHBIX. DOPMBI )KMBOTO B MIPUPOJIE
Y UX MPOMBIIIIJICHHbIE aHAJIOTH (CTPOUTETIHLHBIE COOPYKEHHU I, MAILIMHBI, MEXaHU3MBbI, IPUOOPHI U T. 11.).

m Jlemonctpauus. [Ipumepsl cTpyKTYpHON OpraHu3aliy KUBBIX OPraHU3MOB M CO3JaHHBIX HA STOW OCHOBE 0OBEKTOB (IIPOCMOTP U OOCYXKIIEHUE
WUTIOCTpaIui yueOHUKa).

m OcHoBHble noHATHS. Bo3neiicTBue denoBeka Ha O6uochepy. OxpaHa mpupojibl; OMOJIOTUYECKUI U COLMAIBbHBIA CMBICI COXPAaHEHHS BHIOBOTO
pa3Ho0Opa3usi OMOIEHO30B. PalroHanbHOE MPHUPOJIONOIb30BaHKE; HEUCUEpIaeMble U HcuepIiaeMble pecypchl. 3alOBEAHNUKH, 3aKa3HUKH, MMApKH;
Kpacnas xnura.



m YMmenus. OOBSACHATH HEOOXOIMMOCTh 3HAHMS M YMEHHS MPAKTHUYECKH TNPUMEHATh CBEICHHS OO0 SKOJOTHYECKUX 3aKOHOMEPHOCTSX B
MIPOMBIIIICHHOCTH U CEJIbCKOM XO3SIMCTBE U NMPABUIIBHOM OpraHU3allM JIECOBOJACTBA, PHIOOBOJICTBA WU T. M., @ TAKXKE U PEIICHUS BCEro
KOMIIJIEKCA 3a7a4 OXPaHbI OKPYXKAIOWEN CPebl U PAlMOHAIILHOTO IIPUPOJOIIOIB30BAHHS.
m Mexnpeamerssle cBsi3u. Heoprannueckas Xxumus. 3aiura Npuposl OT BO3AEHCTBUS OTXOJ0B XMMHUECKUX IPOU3BOJICTB.

11 kaacc — 102 yaca.

Paznen Ko Tema Kon-| OcHoBHBICBHABIy4e0H 0 OcHOBHBIE HANIPABJICHUSI BOCIIUTATEIbHOM
BO BO AeATEJIbHOCTH
AesITeJILHOCTH
ua uacn
Ucropus 10 (3apokaeH¥E IBOTFOIIMOHHBIX 1 |Pabora ¢ yueOHUKOM. JlocTrxeHne THYHOCTHBIX pe3yibTaToB: DopMUpOBaHUe
IBOJIOIIUOHHOTO NpeJCTaBIeHHT [KoHCIIEKT. KYJIBTYPBI 3I0POBbsI (OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY
YUEHUSA KOHCIIEKT 110 TIpe3eHTanuu. 3I0POBEIO)
IPabGota ¢ nuHTEpHET
MCTOYHNKOM.
[TepBbie YBOMIOLIMOHHBIE TEOPUH 2
IPaboTa ¢ TaOIMYHEIM U
Yyeuue HapBHHa 3 [TCKCTOBBLIM MaTE€pHaIoOM.
CuHTeTH4eckast Teopus sBosonuu | 4
MuKkposBOTIOIHUS 11 [Fenernyeckre OCHOBBI YBOJIOLUH 1 [PaGora ¢ y4eOHUKOM. JlocTmwkeHne JIMYHOCTHBIX PE3yIbTaTOB:
CoCTaBJICHHE CXCM. DopMHUpOBaHUE KYIbTYPHI 3I0POBbsI (OTBETCTBEHHOE
KOHCTIeKT 110 MPe3eHTAMH. g THoMmEHHE K CBOEMY 310POBBIO)
IPaboTa ¢ mHTEpHET
JIBIKYIIIFIE CHITBI SBOJIOIIH 4 HMCTOYHUKOM.
o 5 Pabota ¢ Tabnu4HBIM U
pPHCIIOCOOIEHHOCTh OPTaHN3MOB 2 | eKCTOBEIM MATEPHATOM.
Bui, ero KpuTepun u CTPyKTypa. 4
BumoobpazoBanue.
Maxkpossonronus 12 Mertons! nsydenus (nokaszarensctsa) | 4 [Koncmekr mo mpesentamuy.  J[OCTH)KEHHE JIMYHOCTHBIX PE3yIbTATOB:
SBOJIOLUY. Pabora ¢ nuTepHET DopMupoBaHUe KYIbTYphI 3A0POBbs (OTBETCTBEHHOE
Hanpasienus 1 yTH SBOIFOLMU 3 CTOYHHKOM.
v IPabora ¢ TaOMMYHBIM U
DopMbl HAPABIECHHOW SBOIIOLUU 3
€KCTOBBIM MaTEpHaJIOM.
3aKOHOMEpPHOCTH (IPaBUIIA) 2




Bos3HukHoBeHue u
pa3BUTHE )KU3HU HA
3emie
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['umoTe3sl U TEOPUN BO3HUKHOBEHUS
PKU3HU Ha 3eMiie

IPabora ¢ y4eOHHKOM.
Koncnekr.

CocTaBlieHHE CXEM.
Jleknus.

KoHCIeKT 1o mpe3eHTaImm.
[MpakTudeckas paborta ¢ UHA.
Martepuanom.

IPabGota ¢ uaTepHer
MCTOYHHUKOM.

XumMuueckas »Boironusi. OCHOBHBIE
PTaITbl HEOPTAHUYECKOM IBOJIOIIHM.

abora ¢ Ta0JIMYHBIM U
TEKCTOBBIM MaTEPHAIIOM.

(OCHOBHBIE dTAIIbI 9BOJIFOITUHA
[PACTUTCIIBHOI'O MHUpa

(OCHOBHBIE dTAIIbI 9BOJIFOITNHA
PKUBOTHOI'O MHpPa

Hcropust 3emnn 1 METOAIBI ee
n3ydeHus. I 'eoxpoHoaoruueckas
rabauna

CoBpeMeHHas CUCTEMa
OpPraHNYecKOro MUpa.

JlocTrkeHMe JINYHOCTHBIX pe3yapTaToB: Llennoctu
HAY4YHOTO TMO3HAHUS (Pa3BUTHE HABBIKOB
MCCIIEIOBATENLCKOMN AEATEIbHOCTH ), TPYAOBOE
BOCIIUTaHME (peLIeHUE MPAKTUIECKHUX 3aj1a4),
(hopmMupoBaHue KyIbTyphl 310poBbs (CobitoieHne
MpaBIJI OE30TTACHOCTH MPHU paboTe C TAO0OPATOPHBIM
000pyIOBAaHUEM )

YenoBek —
onocoragbHas
cucTeMa

AHTPOIIONOTHS — HayKa O YeJIOBEKe

IPaboTa ¢ y4eOHHUKOM.
KoHCIIEKT.
CocTaBJIEHHE CXEM.
Jleknus.

CXOIICTBO U OTJINYHS YEIOBEKa C

PKIUBOTHBIMHU

JlocTrkeHne TMYHOCTHBIX pe3yinbTaToB: [leHHOCTH
HAYYHOTO TIO3HAHUS (Pa3BUTHE HABBIKOB
MCCIICIOBATEIILCKOM eI TEIbHOCTH), TPYA0BOC
BOCIHUTaHKE (PEIICHUE MPAKTHYECKUX 3a/1a49),
(hopMupoOBaHKE KYIbTYpHI 310poBbs (CobitoieHre
npaBuil 0€301MacCHOCTH MPH padoTe ¢ 1ab0PaTOPHBIM
000pyIOBaHEM)




JBrkymme cuibl (HakTopbl)
aHTponoreHesa. «pyzosas teopus O.
OHrenbcay.

IKOHCIIEKT I10 MNpC3CHTAlUU.

Martepuanom.

lPaboTa ¢ uHTEpHET
MCTOYHHUKOM.

IPaGota ¢ TaONMMYHBIM U
TEKCTOBBIM MaTEPHAJIOM.

OCHOBHBIE CTaJIMM AaHTPOIIOTEHE3a

OBOJIIOLMSI COBPEMEHHOI'O UEIOBEKA.
HesoBeuyeckue pacsl.

[MpakTudeckas paboTa ¢ UHA.

JlocTrKeHME JIMYHOCTHBIX pe3yapTaToB: LlenHoctn
HAy4YHOTO TIO3HAHUS (Pa3BUTHE HABBIKOB
MCCIIEIOBATENLCKOMN AEATEIbHOCTH ), TPYAOBOE
BOCIIUTaHME (peLIeHUE MPAKTUIECKHUX 3aj1a4),
(hopmMupoBaHue KyIbTyphl 310poBbs (CobitoieHne
MpaBIJI OE30TTACHOCTH MPHU paboTe C TAO0OPATOPHBIM
000pyIOBAaHUEM )

DKOJIOTHS — HayKa
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BapoxaeHre, Pa3BUTHE U METOIBI

IPaboTa ¢ y4eOHHUKOM.

JlocTmkeHne JIMYHOCTHBIX pe3yapTaToB: LleHHocTn

00 PKOJIOTHH Koncriekr. HAaY4YHOTO TMO3HAHUS (pa3BUTHE HABBHIKOB
HaJoOpraHU3MEHHBIX COCTaBJICHHE CXEM. MCCIIEI0BATEIIbCKOM IEATETEHOCTH ), TPYI0BOE
CHACTEMAX Jlexnus. BOCMUTaHUE (PEIICHHNE MPAKTHIECKUX 3a/1a4),
KOHCIEKT M0 MPE3eHTalt. | hopMHpOBaHHE KYIbTYPHI 310poBbs (Cobmoenue
E{paKmquKa” pabota ¢ MHAL. |ynapyy Ge30MacHOCTH IPH PAGOTE C Ta60PATOPHBIM
aTepuaIoM.
P 000pyIOBaHUEM )
IPaboTa c mHTEpHET
Dkonoruueckne GaKkTopsl U MCTOTHIKOM.
. IPaGota ¢ TAOMMYHBIM U
BAaKOHOMEPHOCTHU UX ICHUCTBHUA.
CKCTOBBIM MaTCpUalioM.
CocraB cpenpl. [lousl. Kimmmar.
[IprcocobIeHHOCTh OPTaHN3MOB K
CC30HHBIM U3MCHCHUAM yCJ'IOBI/Iﬁ
cpenbl. JKu3HeHHbIe (DOPMEL.
broTtnyeckue B3auMOICHCTBUS
DKoJoThYecKas 5 [DKkojoruyeckas HHIIIA BUJIA Pabora ¢ yaeOHHKOM. JlocTrkeHne TMYHOCTHBIX pe3ynbTaToB: LleHHocTn
XapaKkTEPUCTUKA KoHcrexr. HAyYHOTO TIO3HAHUS (Pa3BUTHE HABBIKOB
BHUJA U IOIIYJIIUU CocraBiicHHE CXEM. ICCIEq0BATENbCKOM ,ZLC}ITGHBHOCTI/I), TpyaoBOE
Jlexuus. BOCMUTaHKE (pelIeHne MPaKTUYECKUX 3a1a4),

(bopMupoBaHUE KyIbTYphI 310poBhs (CoO0aeHNE
npaBuil 0€301MaCHOCTH MPH padoTe ¢ T1a00PaTOPHBIM
000pyI0BaHNEM)




JKOJIOTHYECKAs XapaKTEPUCTHKA
MOIYJISIIIUI

CooOrecTBa u
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Coo011ecTBa OPraHU3MOB: CTPYKTYPHBI

IPabora ¢ y4eOHHKOM.

JlocTrKeHne JIMYHOCTHBIX pe3yapTaToB: LlenHoctn

9KOJOTMYCCKHUEC u cBsi3u. buoreorpadus. KoHcrexr. Hay4YHOTO TMMO3HAHUS (pPa3BUTHE HABBIKOB
CHUCTCMBI COCTaBIICHHE CXEM. MCCIIEI0BATEIIbLCKOM IEATENILHOCTH ), TPYI0BOE
Jlexims. BOCMUTaHUE (PEIICHHUE MPAKTHUYECKUX 3a/1a4),
KoHCIeKT Mo MpeseHTalh.  hopmupoBaHKe KyIbTyphl 310poBbs (CobmoeHIe
[IpakTieckas paboTa ¢ MHA. |ynapyy Ge3onacHOCTH PH paGoTe ¢ J1a6OpaTOPHbIM
Martepuanom. o6opynOBanEM)
IPabGota ¢ uaTepHer
MCTOYHHUKOM.
OkocucteMbl. OCHOBHBIE TOKA3aTENN Pabora ¢ TabnHbIM 1
5 KOCHCTEM TCKCTOBBIM MaTCpHUAJIOM.
CroiictBa bI'll u muaamuka
cooOmrecTB. broreomnenos3sr: 3KOTOM U
OHMOIEeHO3.
[TprpoIHbIC U AaHTPOIIOTCHHbIC
DKOCHUCTEMBI
buopasnoobpasue — 0OCHOBa
YCTOHYHMBOCTH COOOILECTB
buocdepa — 5 |buocdepa — xuBas o0oI0uKa KoHcIekT. JlocTmkeHune JIMYHOCTHBIX pe3yabTaToB: LlenHoctn
rio6anpHas 3emiu. Yuenue B.U. Bepnaackoro CoCTaBJICHHE CXCM. HAy4YHOTO MO3HAHUA (pa3BUTHE HABBIKOB
IKOCHUCTEMA 0 Ouocdepe KOHCTIEKT 10 MPE3EHTAINH.  lyccrie[0BATENNbCKOI JCSTEIBHOCTH), TPYI0BOS

IPaboTa ¢ mHTEpHET
MCTOYHUKOM.

IPaboTa ¢ TaOJIMYHBIM U
TEKCTOBBIM MAaTEPUATIOM.

Ctpykrypa 6mocdepsi: mutocdepa,
ruapocdepa, atMmochepa

3aKOHOMEPHOCTH CYIIECTBOBAHUS
orochepbl. OCHOBHBIE OHOMBI 3EMITH.

BOCIHUTaHKE (PEIICHUE MPAKTHYECKUX 3a/1a49),
(hopMupoOBaHKE KYIbTYpHI 310poBbs (CobitoieHre
npaBuil 0€301MaCHOCTH MPH padoTe ¢ Ta0OPATOPHBIM
000pyIOBaHEM)




YenoBek u
OKpyXarolas cpea

UenoseuecTBo B Onochepe 3emiu

KoHcIekT.
Jleknus.
KoHCTeKT 1o npe3eHTaluH.

Martepuanom.

lPaboTa ¢ uHTEpHET
MCTOYHHUKOM.

IPaGota ¢ TaONIMUYHBIM U
TEKCTOBBIM MaTEPHAJIOM.

3arpsizHeHue cpebl. MeTo bl
OXpaHbl OKPYKAIOIIEH CPEBI.

AHTPOTIOT€HHOE BO3JCHCTBUE HA
PKUBOTHBIM M PACTUTEIIHHBIN MU

ParnmmonanbHoe
MPUPOIOTIOIB30BaHNE U
YCTOMYHBOE pa3BUTHE

[MpakTudeckas paborta ¢ UHA.

JlocTrmkeHune JIMYHOCTHBIX pe3yapTaToB: LlenHoctn
HAy4YHOTO MO3HaHUs (pa3BUTHE HaBBIKOB
MCCIIEIOBATENIbCKON I€ATEIbHOCTH ), TPYAOBOE
BOCIUTaHME (pelIeHre MPaKTUIECKUX 3aj1ad),
(hopMupoBaHHEe KyIbTYphI 310p0oBbs (CobitoieHre
MpaBui 0€30TaCHOCTH MPHU PabOTeE C TabOPATOPHBIM
000pyIOBAaHUEM )

Peszepn

Y4eOHO-MeTOANYECKOE M MATEPUATBbHO-TEXHUYECKOEe oOecredeHue
o0pa3oBaTeJIbHOM 1eATETbHOCTH

Y4eOHUKH nydeOHbIE TOCOOHS.
[IpenosaBanrie OpUEHTHPOBAHO HA MCIIOJIb30BaHKUE YIEOHOTO U MPOrPaMMHO-METOJMUECKOTO KOMIUIEKCa, B KOTOPBIN BXOJAT:
Yueonuku:bronorus. buonornueckue cucremsl U npouecchl. 10 kimacce: yaeOHUK a7 001eo0pa3oBat. yupexaeHuil (yriayoieHHbIi / 6a30BbIl
yposenb)/ A.B. Tepemos, P.A. IlerpocoBa. —-M.: «M3narensctBo BJIAZIOC» , 2019. -223 c.: ni.




buonorus. buonorndeckue cuctemsl U mporiecchl. 11 kmacc: yaeOHUK i 001meo0pa3oBat. yupexkaeHui (mpoduiibHeiil ypoBeHs)/ A.B. Tepemos,
P.A. TlerpocoBa. — 2-¢ uzj., uctp. M.: Muemo3suna, 2015.

IIporpamma nox pea. A.B. Tepemosa, P.A. [lerpocoBoii.
Metoanueckue matepuaiabl. COOpHUK HOPMAaTUBHBIX JOoKyMeHTOB. bromnorus /Coct. D.J1. Quenpos, A. I'., Apkagses. — M.: [Ipoca, 2010.
Cnmcok JuTeparypbl 1JIl yYUTeJIs:
1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosiorusi. boJibioi#t cripaBoYHUK /17151 IKOJIBHUKOB M TIOCTYNAOIIUX B BY3bl. — M.: JIpoda,
2011.
2. bonrosa U. B. Coopuuk 3amay no OO11eit OMoa0THy sl MOCTYMAOMINX B BY3bl. — M.: «OHukc 21Bex» «Mup u odpazoBanuey, 2012.
3. Koznosa T.A., Kyamenko B.C. buonorus B Tabnumax 6-11 kmaccesl. CrnpaBounoe mocobue. — M.: [Ipoda, 2010.
JlomoJTHUTeIbHASI JTUTEPATYPA IJIsl yIUTENsI:
1. Anacracoa JI.I1. O6mas 6uonorus. J{nnakruaeckue matepuansl. — M.: Bearana-I'pad, 2010.- 240c.
3. BanoBa T. B. COopHuUK 3amanuii o o01Iei Onomoruu: mocodue s ydamuxcs odmnieoopasosar. yupexaenunii /T.B. MBanosa, I'. C. Kannnaosa,
A.H.MsrkoBa. — M.: [Ipocsemienne, 2012.
4. Kosnosa T.A. Konocos C.H. /lunaktnueckue kapTouKH-3aaHust 1o o0mmei ononoruu. — M.: U3narensckuii lom «I'enmxep», 2012. — 96¢.
CHHCOK JINTEPATYPbI /151 00YYAKOUIUXCSI:
1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. bruonorus. bosbioii cripaBoYHUK [T IIKOJLHUKOB M MIOCTYNAOMIMX B BY3bl. — M.: [lpoda, 2011.
Pabouas mporpamma He HCKITI0YaeT BO3MOXKHOCTH MCITOJIb30BAHUS IPYTOM IUTEpaTyphl B paMKax TpeboBanuii ['ocygapcTBeHHOr0 CTaHAapTa MO
Onooruu:

| MULTIMEDIA — nonnepxxka kypca «O01iast 0moIorusy»;

| JTabopatopust KIIETKA;
| JTabopatopust TEHETHKA;
| JTabopatopuss DKOCUCTEMBI;

HNurepHer-pecypeni: Caiitel B UHTEpHeT:
_| www.bio.1september.ru — razera «buosorus» - npuioxenue K «1 ceHTIOps»;

_| www.bio.nature.ru — Hay4Hble HOBOCTH OMOJIOTHH;
I www.edios.ru — Diioc — HeHTp AUCTAHIIHOHHOTO 00pPa30BaHMSL;
| www.km.ru/education - yueGHbIe MaTepualibl U ciioBapH Ha caiite «Kupuit u Medoauiiy.

Texnnuyeckue cpeacrsa:

1.MynbTUMeAUHHBIA KOMIBIOTEP (TeXHUYecKHe TpeOoBaHM: rpaduueckas onepaloHHasi CUCTeMa, IPUBOJL JUIs YTEHUS -3alIUCH KOMITaKT-AHCKOB,
ayJMo- U BUAEOBXOJIbI/BBIXO/IbI, BO3MOXHOCTH BbIXOJa B MHTEpHET; OcHallleHHe aKyCTHUECKUMH KOJOHKAaMH, MUKPO(QOHOM M HayIIHUKaMU; C
MAKEeTOM HPUKJIAJHBIX IPOrpaMM (TEKCTOBBIX, I'paUUEeCKUX U MPE3EHTALIHOHHBIX).



2.MynbTHMEMAPOEKTOP (MOXKET BXOJAMTH B MATEPHATILHO- TEXHHYECKOE ObeciieueHne 00pasoBaTeIbHOIO YIPEHKICHHAS).

3.CpejctBa TeNEKOMMYHHKALMK (IEKTPOHHAS 10YTA, JOKAIbHAS LIKOJBHAS CETh, BHIXOJ B MIHTEpPHET; CO3AIOTCH B PAMKAaX MATEpPHAILHO-
TEXHHYECKOro obecreyenus BCero 06pazoBaTe/bHOrO yupeskieHus PH HATHYAN HEOOXOAUMBIX (PHHAHCOBBIX M TEXHHUCCKUX YCIIOBHIH).
4.Ckanep.

5.IlpunTep nazepHsblii.

6.KonupoBasibHblii anmapar (MOXKeT BXOAMTB B MATEPHATLHO- TEXHHYECKOE obecrieuenne 06pazoBaTeIbHOr0 YUPEKICHHs).

7. JlnanpoekTop itk 0BepXxa (rpadonpoekTop).

8.DKpaH Ha mTaTHBE WM HABECHOI (MUHUMATbHBIE pasMephl 1,25 x 1,25).

9.Buneonneep, DVD-iuieep (Bugeomaruutodon)

10.TeneBuzop (mmaronans ue mexee 72 cM).

1. AyanouenTp (¢ BO3MOKHOCTBIO HCITONB30Banus ayuoancko CDR).

COI'JTACOBAHHO COI'JTACOBAHHO
nporokon Ne | 3acemanust MO 3amecturens gupexktopa no YMP
yuuTesen .OHoI0oruu, XuMun W‘/’ / Slmenko FO.H/

g = Bucropobcekas E.B/. or 31 .aBrycfé 2021
ot 26 &4srycra 2021
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