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IosicHUTEBLHAA 3AIMUCKA

Pabouas nporpamma o 6uonoruu B 9 xinacce nocrpoeHa Ha ocHoe 3akoHa P® «O06 obpazoBaHuM» OT
29.12.2013 Ne273-®3; dyHIaMEHTAIBHOTO sI/Ipa CoJIepKaHusl OCHOBHOTO O0IIero 00pa3oBaHms,
®enepansroro ['ocynapcrsennoro Ob6paszosarensHoro CtanaapTa OCHOBHOTO 00IIero oopa3oBaHus,
YTBEPKJICHHOTO MpruKa3zoM MuHuctepcTBa 00pazoBanus U Hayku Poccuiickort @enepamnuu ot «17» nekadps
2010 1. Ne 1897;«IIpumepHOii IporpaMMbl OCHOBHOTO 00111eT0o 00pa3oBanus. buonorus. EctectBo3Hanmne—
M.: IIpocBemienue, 2010. Cepust « CtanaapTbl BTOPOTro MOKOJICHUS», HAYYHBIN pykKoBoAUTENh KOHIaKOB
A.M.; mporpamMmbl aBTOPCKOTO KOJUIEKTHUBA Mo pykoBoacTBoM B.B. [laceunnka (cOopHUK
«buonorus.Paboune mporpammel. 5-9 kimaccel.» - M.: llpoda, 2013.); denepanbpHOro nepeyHs: yaeOHUKOB,
PEKOMEHIOBAaHHBIX (JIOMYIIICHHBIX ) K HCIIOJIb30BAHUIO B 00pa30BaTEIHLHOM MPOIIECCE B 00pa30BaTETbHBIX
YUPEKIECHUSAX, PEATTU3YIOIIHNX ITporpamMmbl 001ero oopazoBanus Ha 2014-2015 y4ueOHbIN TO/I.

Yuebno-memoouueckoe obecneuenue yuebnoeo npoyecca npeoycmampusaem ucnoivzoganue YMK
(YuebHo-memoouteckux KomMniekmos) no ouonozuu ¢ 9 kuacc.

+ Kamenckuii A. A., Kpukcynos E. A., [laceunuk B. B., llIgenos I'. I'. buonorus. Beeaenue B
o6yro Ouonoruto. 9 kiacc: yueouuk. — M.: poda, 2013 r.

* Kamencknii A. A., Kpukcynos E. A., [laceunuk B. B., [lIsenos I'. I'. buonorus. Beenenue B
obmryto 6uonoruto. 9 kiacc: pabouast Terpaas. — M.: Ipoda, 2013 T.

* buonorus. Paboune nporpammel. 5—9 kitaccel. — M.: JIpoda, mroboe n3nanue.

ConepkaTenbHbIH CTaTyC MporpaMMmbl — 0a30BbIi. OHa TpeaHa3HauYeHa ISl peaiu3aiuu TpeOOBaHUMA
@®I'OC BTOpOTrO MOKOJIEHHS K YCIOBUSAM U Pe3yJbTaTy 0Opa3oBaHHs OOYYaIOUIMXCS OCHOBHOW IIKOJIBI IO
OMOJIOTHH COTJIACHO yueOHOMY I1aHy oOrieo0pasoBarenbHoro yapexacHus MbBOY «COII Ne y.

Jlannas pabouasi mporpamMma no Ouonoruu — 9 xinacc «BBenenue B o0IIyI0 OHMOJIOTHIO» TIOCTPOCHA Ha
OCHOBE (DYHIaMEHTAJILHOTO Spa COAEPKaHUs OCHOBHOTO OOIIEro 0Opa3oBaHus, TpeOOBAHUN pe3yJbTaTaM
OCBOGHHUSI OCHOBHOW 00pa3oBaTENbHON MPOTrpaMMBI OCHOBHOTO 00IIero obpa3zoBaHusi, TpeOOBaHHM K
CTPYKTYpE OCHOBHOH 00pa30BaTeNbHOM MporpamMMbl, TponucaHHod B denepanibHOM TOCyAapCTBEHHOM
00pa3oBaTeNbHOM CTaHAApPT€ OCHOBHOTO oOOmIero o0pa3oBaHMs, a TaKKe KOHLENIMH JTyXOBHO-
HPABCTBEHHOT'O Pa3BUTHS W BOCIUTaHUS rpakgaHuHa Poccuu. B Hell y4HTHIBalOTCS OCHOBHBIE UACH U
MOJIOKEHUST MTPOTPAMMBI Pa3BUTH W (POPMHUPOBAHUS YHUBEPCAIBHBIX YU4EOHBIX JCUCTBUN 00ydYaIOIIUXCS
JUIsL OCHOBHOTO 00Iero oOpa3oBaHMs, COOJIOMAETCS MPEEMCTBEHHOCTh C MPOrpaMMaMH HadajdbHOTO
obpasoBanus. Pabouas mporpaMMa COOTBETCTBYET aBTOPCKOM MpOrpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHMs
1o 6uosoruu oA pykoBoAcTBoM npodeccopa B.B. [Taceunuxka.

[Iporpamma KOHKpPETH3UPYET COJIEpPKaHUE TPEAMETHBIX TEM, IIEPEUNCIEHHBIX B 00pa30BaTeIbHOM
CTaHJapTe, PEKOMEHIYET IIOCIENA0BATENIbHOCTh MX M3YYEHHsS M IMPUBOAUT MNPUMEPHOE PACIPECICHUE
y4eOHBIX YaCcOB Ha U3yYCHHE KaX/I0T0 pa3zena Kypca.

B mporpamme ocoboe BHHMaHWE YAEICHO COACPIKAHHIO, CIOCOOCTBYIOMIEMY (HOpMHPOBAHUIO
COBPEMEHHOW €CTeCTBEHHOHAYYHOIH KapTHHBI MUPA, MMOKA3aHO MPAKTUYECKOEe MPUMEHEHHE OMOIOTHIECKUX
3HAHUM.

OT6op coxmepx)aHus TPOBEAEH C YYETOM KYJIBTYPOCOOOpPA3HOTO TMOJX0/1a, B COOTBETCTBUHU C
KOTOPBIM y4Yaluecs JOJDKHBI OCBOUTH COJEp)KaHHME, 3HAauuMoe JUIsi (OPMUPOBAHHUS IMO3HABATEIHHOMU,
HPABCTBEHHOM M ACTETUYECKON KYIbTYphI, COXPAHCHHUS OKPYXKAIOIIEH Cpelbl U COOCTBEHHOTO 3JI0POBBS,
JUISL TIOBCETHEBHOM JKU3HU U MPAKTUYECKON AEATEIbHOCTH.

enu peanusanum NporpaMmel - JOCTHKEHHE 00yJarOIIUMHUCS PE3yJIbTaTOB U3YUEHHUS MIPEMETa B
COOTBETCTBHHM C TpeOoBaHusMH, yTBepkaeHHbIMH @OI'OC, ocBoeHHME MeTanpeaIMEeTHbIX MOHITHH,



YHHUBEpCAJbHBIX Y4YEOHBIX JEHCTBHI, CO3/JaHUE YCIOBHHM JUIsI JOCTUXKEHHUS JIMYHOCTHBIX PE3yJIbTaToOB
OCHOBHOTO 00ITIeT0 00pa3oBaHMS.

N3ydyenue 0MOJI0TUU HATIPABJIEHO HA JOCTHKEHHE CJSAYIOIIMX LeJei:

1) opmupoBanue cuCTeMBbl HAyYHBIX 3HAHUH O JKMBOM TIPUPOJE, 3aKOHOMEPHOCTAX €
Pa3BUTHUSANCTOPUYECKU OBICTPOM COKpAIIEHHH OMOJIOTHYECKOTO pa3sHooOpa3usi B Ouochepe B pe3yabrare
NeSTeIbHOCTH YeJIOBEeKa, /IS Pa3BUTHUS COBPEMEHHBIX €CTECTBEHHOHAYYHBIX MPEICTaBICHHUI OKApTHHE
MUDA,

2) hbopMupoBaHHE TMEPBOHAYATIBHBIX CHUCTEMATH3UPOBAHHBIX MPEJICTABICHUA O OHOJIOTHYECKUX
o0BEKTax, TMpoleccax, SBICHHUSAX, 3aKOHOMEPHOCTSX, OO0 OCHOBHBIX OHOJIOTUYECKUX TEOpHUAX, 00
HKOCUCTEMHOM OpraHM3alliy KU3HH, O B3aUMOCBSI3H JKUBOTO U HEXXHUBOTO B OMocdepe, 0 HACTIEACTBEHHOCTH
Y U3MEHYMBOCTH; OBJIaJICHUE MOHATUIHHBIM arnnaparoM OWOJIOTHH;

3) mpuoOpeTeHrne OmbITa HCIIOJB30BAaHUS METOJOB OWMOJOTHYECKOW HAyKW U TIPOBEICHUS
HECJIOKHBIX OMOJIOTMYECKHUX HKCIEPUMEHTOB JUISl U3yYEHUS KUBBIX OPraHU3MOB U YeJOBEKa, MPOBEICHUS
HKOJIOTHYECKOTO MOHUTOPUHTA B OKPYXKAIOIIEH cpeie;

4) bopmupoBaHNE OCHOB JKOJIOTMYECKON TPaAMOTHOCTH: CIIOCOOHOCTH OIEHHBATh IOCIEICTBUS
JeSTeIbHOCTH YeJIOBEKA B MPUPOJIE, BIUsHUE (AKTOPOB PHCKA HA 3JI0POBbE YEIIOBEKA; BEIOMPATH IIEJIEBHIC U
CMBICJIOBBIE YCTAHOBKM B CBOHMX JEHCTBHSAX M TMOCTYNKAaX IO OTHOIICHUIO K YKUBOU MPUPOIE, 30POBHIO
CBOEMY M OKpPYXAIOIIUX, OCO3HAHHE HEOOXOAMMOCTHACHCTBHUI TO COXpaHEHUIO0 OuopasHooOpasus u
MPUPOJHBIX MECTOOOUTAHUWBU/IOB PACTEHUI U KUBOTHBIX;

5) dbopmupoBaHue TpEACTAaBICHUNA O 3HAYCHUH OWOJOTHYECKMX HAyK B PEIICHUH MpoOiieM
HEOOXOJIMMOCTH PALIMOHAIIBHOTO MPUPOIONONIB30BAHUI3AIINTHI 37J0POBbs JIOJEH B YCIOBUSAX OBICTPOTO
M3MEHEHHUS SKOJIOTMYECKOT0 KauecTBa OKPYXKAIOIIeH cpeibl;

6) ocBOeHHE MPUEMOB OKa3aHUS MEPBOI MOMOIIM, PAIIMOHATHLHOW OpraHW3aIlMd TPyda U OTIbIXA,
BBIPANIUBAHUS M PA3MHOKXCHUS KYJIbTYPHBIX PACTCHUI U JJOMAITHUX XUBOTHBIX, yX0/1a 32 HUMHU.

Iesn Guo0ruUecKkoro od6pa3oBaHms B OCHOBHOM IIKOJIE (POPMYIHUPYIOTCS Ha HECKOJIIBKUX YPOBHSX:
27100a71bHOMMEMANPEOMEMHOM, TUYHOCIMHOM U HpPeOMemnoM, Ha YpOBHE TpeOOBaHUN K pe3yibTaTaMm
OCBOEHHUS COJCPKAHUS MPEIMETHBIX IPOTrPAMM.

['moGanpHBIE T1€TM OMOJIOTHYECKOTO OOpa30BaHUs SBISIFOTCS OOIIMMHU JJIsi OCHOBHOM M CTapIel
HIIKOJIBI N OHpeZ[G.H}IIOTCH COIIMAJIBHBIMHU Tpe6OBaHI/I}IMI/I, B TOM YHCJIC UBMCHCHHUCM COHHaﬂbHOﬁ CI/ITyaI_[I/II/I
pPa3BUTUSI — POCTOM HH(OPMAIMOHHBIX TMEPErpy30K, M3MEHEHHWEM XapakTepa M CIIOCOOOB OOIICHUS W
COLMAJIBHBIX B3aMMOJEHCTBHIA (00BEMBI M CIIOCOOBI MONyYyeHHs HWHGPOPMALUU TOPOXKIAIOT P
0COOCHHOCTEH pa3BUTHS COBPEMEHHBIX MOJIPOCTKOB). Hanboree mpoJyKTHBHBIMU C TOYKH 3PCHHS PEIICHHS
3a1a4 pa3BI/ITI/I}I HOZ[pOCTKa ABJIAKOTCA COLII/IOMOpaJILHaH n I/IHTGJIJIGKTyaJIBHaH B3pOCJ'IOCTL.

[Tomumo 5TOTO, TIIOOATBHBIC IETH (POPMYIHUPYIOTCSI C yYE€TOM PaCCMOTPEHUS OHOJIOTHYECKOTO
o0pa3oBaHMs KaK KOMIIOHEHTA CUCTEMBI 00pa30BaHUs B IIEJIOM, TIOSTOMY OHH SIBJISIOTCSI HAaUOOJIee O0IIMMH
U COLAAIBbHO 3HAYNMBIMU.

C yueroM BBIIICHA3BaHHBIX MOAXOJ0B IJ00AJbHBIMH LeEJSIMH OMOJOTMYECKOro 00pa30BaAHUA
SIBIISIFOTCSL:

. couMagmn3anus oOy4aeMbIX, KaK BXOXKIEHHE B MHUpP KYJIbTypbl U COLMAIbHBIX OTHOIIEHHIA,
obecrevynBarolee BKIYEHNE 00yJarouXcs B Ty WINM UHYIO IPYIILY WK OOLUIHOCTh — HOCHUTENS €€ HOPM,
LIEHHOCTEN, OPUEHTALlUH, OCBAaUBAEMBIX B IIPOLIECCE 3HAKOMCTBA C MUPOM JKMBOU IPUPOJIBIL:

*  m[pHOOIIeHHEe K T[IO3HABATEIbHOM KYIbTYpe Kak CHCTEME IT03HABaTENbHBIX (HAyYHBIX)
[IEHHOCTEH, HAKOIUIEHHBIX 00IIECTBOM B c(hepe OMOIOrnyeckoi HayKH.

[Tomumo 3TOTO, OHONTOTHYECKOe 00pa30BaHKE MTPU3BAHO 0OECIICUUTH:



*  OpPHMEHTALHIO B CHCTEME MOPAJbHBIX HOPM M LIEHHOCTEH: MPU3HAHUE BHICOKOW IIEHHOCTH >KU3HU
BO BCEX €€ MPOSBICHHSIX, 3I0POBbS CBOETO U APYTHX JIFO/IEH; SKOJIOTHUECKOE CO3HAHNE; BOCIIUTAHHE JIFOOBH
K IPUPOJIC;

*  pa3BHTHEe TO3HABATEJbHBIX MOTHBOB, HANpaBJICHHBIX HA MOJy4YE€HHE HOBOTO 3HAHUS O >KMBOM
MPUPOJIC; TMO3HABATEIbHBIX KAYeCTB JIMYHOCTH, CBSI3aHHBIX C YCBOGHHEM OCHOB HAYYHBIX 3HaHUMH,
OBJIaJICHEM METO/IaMHU UCCIIEJOBaHUsI PUPOJIbl, GOPMUPOBAHUEM UHTEIJIEKTYaIbHBIX YMEHUH;

® OBJIAACHHE KIIIOYCBBIMH KOMIICTCHTHOCTAMMU: y‘-Ie6HO-H03HaBaTeJILHBIMI/I, HH(bOpMaHHOHHBIMH,
LHEHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKATUBHBIMU

. (popmupoBanmMe y y4almuxcs IIO3HABAaTEIbHOM KyJIbTYphl, OCBaMBacMOM B Ipolecce
MO3HABATEIbHON JESATENBHOCTH, M JCTETHYECKOM KyJIbTYyphl KaK CIIOCOOHOCTH K 3MOIMOHAIBHO-
LIEHHOCTHOMY OTHOILIEHMIO K 00BEKTaM KUBOU PUPOIBI.

3agaun:

1) obecrieuenne B mpolecce H3ydyeHUs OMOJOTHUH YCIOBUM JUIsl JOCTHKEHHUS IJIAaHUPYEMBIX
pE3yJIbTATOB;

2) co3gaHue B MPOIIECCEe U3YUCHUS MpeaMeTa YCIOBUM I pa3BUTHS JIMYHOCTH, CIIOCOOHOCTEH,
YAOBJICTBOPCHUA ITO3HABATCIIbHBIX HWHTCPECOB, CaMOpCan3aluu 06yLIaIOH_II/IXC}I, B TOM 4YHUCIIC

OJIapEHHBIX;

3) co3maHWe B MpOIECCe HM3YYCHHs TMpeaMera  YCIOBUH s (HOPMHUPOBAHMS IIEHHOCTEH
00ydaromuxcsi, OCHOB HX TPAKIAHCKOW WICHTUYHOCTH M COLMANBHO -  MpodeccHOHATBHBIX
OpHEHTALIN;

4) BKIIIOYECHHE 00YJaIOIINXCS B MPOIECCHI IPeoOpa3oBaHus COUATBLHON Cpeibl, (HOpMHUPOBAHHE
Y HUX JINJICPCKUX KAueCTB, OTBITA COIMAIBHOMN JEATEIILHOCTH, pealTU3allii COIIMATIBHBIX TPOEKTOB U
pOrpaMM;

5) co3maHue B MPOIECCE M3YUYEHUsS MpeaMeTa YCIOBHHU st (OPMHUPOBAHUS Yy OOYUYaIOIIHUXCS
HABBIKOB 37I0POBOT0 U OE30IMACHOTO JIJIsl YeJIOBEKa M OKPYXKAIOIIEeH ero cpelibl 00pasa KU3HU;

6) co3maHue B Tpolecce M3y4YeHHUs IMpeaMeTa yCIoBHH s (GopMUpPOBaHHS Y O0y4aromuxcs
OTIBITA CAMOCTOSITEIbHON Y4€OHOH ACSATEIHHOCTH;

7) 3HAKOMCTBO OOYyYaIOIIMXCS C METOJaMH HAyYHOTO IMO3HAHUS M METOJIaMHU HCCIIEIOBaHUS
OOBEKTOB U SIBICHUN TIPUPO/IBL;

8) ®opmupoBaHre y OOy4arommxcs yMEHUW HAOIIOAAaTh MPUPOJHBIC SBICHUS W BBINOJIHSTH
OTIBITHI, TA0OPATOPHBIE PAOOTHI U IKCIIEPUMEHTAILHBIC UCCIICIOBAHNUS;

9) oBnanenue 00y4arOMIMUXCS TAaKUMU OOIIEHAyYHBIMH MOHSTHUSMH, KaK MPHUPOJHOE SIBICHUE,
OMIIEPUYECKH YCTAHOBJIEHHBIH (akT, mpolieMa, THIOTe3a, TEOPETUUYECKUH BBIBOJ, Pe3yJIbTaT
AKCIIEPUMEHTATBLHON TPOBEPKH;

10) MOHMMaHWE OOYyYAIONMIMMUCS OTJIWYMA HAyYHBIX JIAaHHBIX OT HEMPOBEPEHHOU
nH(pOpMalINY, [IEHHOCTH HAyKH NIl YAOBIETBOPEHUSI OBITOBBIX, TPOU3BOJCTBEHHBIX U KYJIbTYPHBIX
MOTpeOHOCTEH YenoBeka.

I{eHHOCTHBIEC OPUEHTHPBI COIEPKAHUS YUeOHOI 0 IpeaMeTa.

B kayecTBe HEHHOCTHBIX OPHMEHTHPOB OHOJOTHYECKOr0 00pa30oBaHMS BBICTYNAIOT OOBEKTHI,
u3ydaemble B Kypce OMOJIOTHH, K KOTOPBIM Y ydanmxcs (popMupyercs eHHOCTHOe oTHomeHue. [Ipu atom
BEAYIIYIO POJIb UTPAIOT TIO3HABATENIbHBIE IICHHOCTH, TaK KaK JaHHBIA y4eOHBIA MpeaMET BXOAUT B IPYIITY
IPEAMETOB ITO3HABATEIFHOTO IUKJIA, TIIaBHAS LIEJIb KOTOPBIX 3aKJIFOYAETCs B M3YYCHNUHU TIPHPOIBI.

OcCHOBY ITO3HaBaTENbHBIX IIEHHOCTEH COCTABISAIOT HAayYHbIE 3HAHUS M HAayYHbIE METO/bI IIO3HAHUS.
[To3HaBarenbHbIE IEGHHOCTHBIE OPUEHTAINH, (pOpMUpYEMBIE B ITpOIlecce N3YUEHUs] OMOJIOTUH, TTPOSIBIISIOTCS
B IIpU3HAHUMU:

® HNCHHOCTH HAYYHOI'O 3HaHHA, CTro HpaKTquCKOﬁ SHAYUMOCTH, DOCTOBCPHOCTHU,



® OCHHOCTHU OMOIOTMYECKUX METOJ0B UCCIICAOBAHUA JKUBOM 1 HEXKUBOM IIpUPOABI;
® IMOHUMAHHWU CJIOKHOCTH U IPOTUBOPCHNUBOCTHU CAMOI'0 Ipoueccca MMOo3HaHU .

PasBuTne mo3HaBaTENLHBIX OEHHOCTHBIX OpI/ICHTaHI/Iﬁ COACpIKaHUA Kypca OHOJIOTUH I103BOJISET

c(OpMHPOBATE:
. YBOXHUTEIHLHOE OTHOIICHHUE K CO3UIATEIILHOM, TBOPUECKOM 1eATETHhHOCTH;
. NOHMMaHHe HEOOXOIMMOCTH 3/10pOBOT0 00pa3a KHU3HH;
. OCO3HaHHE HEOOXOJUMOCTH COOMIOAATh THTUEHUYECKHIE MPaBUiIa U HOPMBI,
. CO3HATENbHBIN BEIOOP OyayIieid mpodeccnoHaIbHON 1eATeIhHOCTH.

Kypc Owuonoruu o06yamgaeT BO3MOXKHOCTSAMH sl (hOPMHPOBAHHMS KOMMYHHUKATHBHBIX IIEHHOCTEH,
OCHOBY KOTOPBIX COCTaBJISIOT TPOIECC OOIEHHsS W TpaMoTHas pedb. KOMMYHUKATHBHBIC IIEHHOCTHBIC
OpHUEHTAIINH Kypca CIIOCOOCTBYIOT:

. MPAaBHJILHOMY HCIIOJIE30BAHUIO0 OMOIOTUYECKOM TEPMHUHOIOTHH U CUMBOJIUKH;

. pa3BUTHIO TOTPEOHOCTH BECTH AMAJIOT, BBICIYIIMBATH MHEHHE OIMOHEHTa, Y4acTBOBaTh B
JTUCKYCCHUU;

. Pa3BUTHIO CIOCOOHOCTH OTKPBITO BBIpAXXaThb M apTyMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY
3peHusl.

Kypc Guonoruu B HanbosbIIel Mepe, 1o CpaBHEHUIO C APYTUMHU HIKOJIBHBIMH KypCcaMu, HallpaBjeH Ha
(dbopMUpOBaHHE HPABCTBEHHBIX IEHHOCTEH — IIEHHOCTU HU3HU BO BCEX €€ MPOSBICHUSAX, BKIHOYAs
MOHMMAHUE CAMOIIEHHOCTH, YHUKAJIbHOCTH M HEMOBTOPHUMOCTH BCEX JKUBBIX OOBEKTOB, B TOM YHCIIC H
YeloBeKa.

IlenHocTHBIE OpueHTalu, QopMHUpyeMble B Kypce Ouonoruu B chepe ICTETHUECKUX IICHHOCTEH,
MPEIIOJIArat0T BOCIIUTAHUE Y YUAIIUXCS CTIOCOOHOCTH K BOCIIPUSTHIO U MMPEOOPA30BAHUIO YKMBOW MPHPOJIBI
10 3aKOHAM KPacCOThI, TAPMOHHH; SCTETUYECKOTO OTHOIICHHUSI K 00BEKTaM JKUBOM MPHPO/IBL.

Bce Bbile 0003HauUE€HHBIE IEGHHOCTH M LIEHHOCTHBIE OPUEHTALIUN COCTABIISIOT B COBOKYITHOCTH OCHOBY
s (GOPMHUPOBAHUSI ILIEHHOCTHOI'O OTHOUIEHUS K TMpHpoOJEe, OOIIECTBY, YENOBEKY B KOHTEKCTE
00111e4eTIOBEYECKMX IIEHHOCTEH UCTUHBI, 100pa U KPacoThI.

[Toctpoenne yueOHOro colep:kaHhs Kypca OCYIIECTBISETCS TMOCJIEeNI0BAaTENbHO OT OOIIEro K
YacTHOMY C Y4YE€TOM pealiu3allud BHYTPUIIPEAMETHBIX M METaIllpeIMETHBIX CBs3€il. B OCHOBY MOJI0KEHO
B3aMMO/ICIICTBIE HAYYHOTO, TYMaHUCTUYECKOT0, aKCHOJIOTHYECKOro, KyJIbTypOJIOTHUYECKOT0, JTUYHOCTHO -
JeSTebHOCTHOTO, UCTOPHKO-TIPOOIEMHOT0, HHTETPATUBHOTO, KOMIIETEHTHOCTHOTO TIOJIXO/IOB.

N3yuenne Gmosoruu Ha CTYMEHU OCHOBHOTO 00IIEero 0Opa3oBaHUs TPAAUIIMOHHO HANPABJICHO Ha
(hopMHUpPOBaHKE Y YHAIIUXCS MPEACTABICHUN 00 OTIUYUTEIIBHBIX OCOOEHHOCTSIX O0OBEKTOB KUBOU MPUPO/IBI,
UX MHOTrooOpa3vM M 3BOJIOIUH;, O 4YeloBEeKe Kak OuocouuasbHOM cymiectBe. s GopMmupoBaHus y
yUYaIIUXCsl OCHOB HAyYyHOTO MHPOBO33PEHHUS, Ppa3BUTUS HWHTEIUIEKTYaJbHBIX  CIIOCOOHOCTEH U
MO3HABATEIBHBIX MHTEPECOB B IMPOIIECCEe U3YUEHUsS] OMOJIOTMH OCHOBHOE BHHUMAHUE Y/AETSETCS 3HAKOMCTBY
YUYaIIUXCSl C METOJaMU HAy4YHOTO IMO3HAHMS SKUBOM MPUPOABI, MOCTAHOBKE MpOOJeM, TPeOYIOIHUX OT
YUAIIUXCSl CAMOCTOATENBHOM NeSTETLHOCTH 0 UX Pa3peLICHUIO.

ConepxaHne Kypca HampaBlieHO Ha (OPMUPOBAHHE YHUBEPCATbHBIX Yy4YEOHBIX JICHCTBUH,
o0ecreunBaIIUX pPa3BUTHE IMO3HABATENbHBIX U KOMMYHHUKATHBHBIX KadyecTB JHYHOCTH. OOywaromiuecs
BKJIIOYAIOTCA B TMPOEKTHYIO M HCCIEI0BATENbCKYIO JEATEeIbHOCTh, OCHOBY KOTOPOW COCTaBIISIOT TaKHe
y4eOHbIC JIEHCTBUS, KaK YMEHHE BHJIETh MPOOJIEMBI, CTAaBUTh BOIPOCHI, KJIaCCHU(PHUIIMPOBATh, HAOIIOIATH,
MPOBOAUTh SKCIIEPUMEHT, JeNlaTh BBIBOJBL, OOBSCHATH, JIOKa3bIBaTh, 3allUIIATh CBOU HUJAEH, AaBaTh
ONpPEACIICHUSI TTOHATHM, CTPYKTYPUPOBATh MaTepHral U JAp. Y4Yaliuecs BKIOYAKTCA B KOMMYHUKATUBHYIO



y4eOHYyI0 JesTeNbHOCTD, T/ie MpeolaanaoT Takue e€ BUAbI, KaK YMEHHUE MOJHO U TOYHO BbIpa)kaThb CBOM
MBICITH, apryMEHTHUPOBAaTh CBOIO TOYKY 3peHHs, paboTaTh B TpyIIe, MNPeICTaBIsITh M COOOUIaTh
nH(OPMAIIHIO B YCTHOW U MUCbMEHHOM (popMe, BCTyNaTh B AUAJIOT U T. 1.

[Ipennaraemas pabodast mporpamMma peauzyeTcsi B yaeOHHKax OMOJIOTUH M y4eOHO-METOIUICCKUX
MOCOOMsIX, CO3JJTaHHBIX KOJUIEKTHBOM aBTOPOB O] pykoBojicTBoM B. B. [Taceunuxka.

O0mas xapakTepucTUKa y4e0HOro nmpeamMera.
Y4eOHoe coepkaHue Kypca OMOJIOTHM BKJIKOYAeT:
Brenenue B 00mryro 6mosoruro, 70 1, 2 4 B Henento (9 kmacce).

Takoe mocTpoeHHe MPOrpaMMBbl COXpaHsET Jydllhe TPaJulMh B Iojauye y4eOHOro MaTepuana c
MMOCTENEHHBIM YCIIO)KHECHHUEM YPOBHS €r0 H3JIOKEHHS B COOTBETCTBUM C BO3pacToM ydamuxcs. OHO
Hpe;[nonaraeT IIOCJICI0BATCIIBHOC (bOpMI/IpOBaHI/Ie 148 paBBI/ITI/Ie OCHOBOIIOJIararommx 6I/IOJIOI‘I/I‘ICCKI/IX
MMOHATUH B 9 KJ1acce.

B 9 kuacce o0oOmaroTcss 3HaHHS O JKM3HH W YpPOBHIX €€ OpraHW3alluH, PacKPBIBAIOTCS
MHUPOBO33PEHUYECKHUE BOIMPOCHI O TPOUCXOXKIECHUM M PA3BUTUU >KU3HM Ha 3emiie, 000OIIaroTcs
YIITYOJISIOTCSL TIOHATHSL 00 SBOJIFOIIMOHHOM DPa3BUTHU OPTaHM3MOB. YUalIHecs IMOJIy4aroT 3HAaHUS OCHOB
IMUTOJIOTUHU, T'CHCTHUKU, CCICKIWH, TCOpPHUH ISBOJIIOIHU. HOJ’IyLIeHHBIG 6I/IOJIOFI/I‘-I€CKI/IC 3HAHUA CJIYKaT
OCHOBOW TMpU PACCMOTPEHHMHM DKOJIOTMM OpraHW3Ma, IMONyJsiuH, OuoleHo3a, Ouocdepsl U 00
OTBETCTBEHHOCTH YEJIOBEKA 32 KU3Hb Ha 3eMIIe.

VYuyamuecss AOMKHBI YCBOUTh W NPUMEHATH B CBOEH JESATEIbHOCTH OCHOBHBIE TIOJIOKEHUS
OMOJIOTMYEeCKOW HAayKH O CTPOSHUM U IKU3HENCATEIIbHOCTH OPraHW3MOB, WX WHIUBUIYaTbHOM H
HUCTOPUYECKOM Pa3BUTHH, CTPYKTYpe, (YHKIMOHUPOBAHHHM, MHOIO00pa3Wy S3KOJOTHYECKHX CHUCTEM, HUX
W3MEHEHUHU MOJI BIMSHUEM JEATEIbHOCTH YEJIOBEKa; HAyYUThCS MPUHUMATH SKOJIOTMYECKHU IMPABUIIbHbBIC
pelieHrs B 00JaCTH NPUPOAOIIOIB30BAHHUS.

N3yuenne OuojoruM Mo IpeularaéMoil Nporpamme IpeanojaraeT BeJeHHe (DEHOIOrHYecKux
HAOJIOACHNHM, OMNBITHUYECKOH W TpakTHUecKoW paboThl. i TMOHMMAaHUS YYallMMUCS CYIIHOCTH
OMOJIOTUYECKUX SIBIECHUI B NpOrpaMMy BBeJEHBbI J1a0OpaTOpHble pabOThI, SKCKYPCHHU, JAEMOHCTPALUU
OTIBITOB, MpOBeeHNEe HabroaeHui. Be€ 3TO 1aéT BO3MOKHOCTD HAaIIPaBJICHHO BO3JICHICTBOBAThH HA JINYHOCTD
yyamierocsi: TPEHMpPOBAaTh NaMsTh, pPa3BUBAaTh HAOMIOJATENBHOCTh, MBIIUIEHHE, OOy4yaTh MpUEMaM
CaMOCTOSITENTbHON y4eOHOW JesITeIbHOCTH, CIIOCOOCTBOBATh Pa3BUTHIO JIFOOO3HATEIBHOCTH M HMHTEpeca K
IIPEIMETY.

MecTo y4eOHOro nmpeaMera B y4eOHOM ILJIaHeE.

Kypcy 6uonoruu Ha CTyIIeHH OCHOBHOTO OOIIET0 00pa30BaHUs MPEANIECTBYET KypC OKPYKAIOIIETO
MUpa, BKIIOYAIOIIMN WHTETPUPOBAHHBIE CBEACHUS W3 KYypCOB (M3UKH, XMMHUHU, OMOJIOTUH, aCTPOHOMHMH,
reorpaduu. [lo oTHOmEHHWIO K Kypcy OHMOJIOTMM JaHHBIM KypC SIBJSIETCS IMPOIEACBTUYECKHM, B XOJIE
OCBOGHHS €ro COJEpXKaHHs y ydyamuxcs (OPMHUPYIOTCS DJIEMEHTApHbIE MPEACTABICHHUS O PACTEHHSIX,
KUBOTHBIX, TPHOAX U OAKTEPHSIX, UX MHOTOOOPAa3nH, POJIH B IPUPOIE U )KU3HU YEITIOBEKA.

[ToMuMO 3TOrO, B Kypce OKPYKAIOIIEro MHpPa paccMaTpUBAETCs DS MOHATHI, MHTETPATUBHBIX IO
CBOCH CYIIHOCTH M 3HAYMMBIX JIJISl TIOCTEAYIOIIETO U3YUEHHUsI CUCTEMATHUECKOTO Kypca OMOJIOTHUHU: Tela U
BEICCTBA, HEOPraHWYECKHUE M OpPraHWYeCKUE BEIIEeCTBA, arperaTHbIC COCTOSIHHS BEIIECTBA, HCIapeHUe,
nmousa u Jp. Onupasich Ha 3TH MOHATHUS, YUUTEIb OMOJIOTHH MOXKET 00JIee TIOJTHO U TOYHO ¢ HAYYHON TOUKH
3peHUsT PaCKPHIBATh (DH3MKO-XUMHUYECKHE OCHOBBI OMOJIOTMYECKUX TPOIECCOB W SIBIICHUH, U3y4aeMbIX B
OCHOBHOM IIKOJI¢ (MTMTaHKE, IbIXaHHE, OOMEH BEIIIECTB).

B cBoro ouepenp, copepxaHue Kypca OMOJIOTMH B OCHOBHOHM WIKOJIE, BKJIIOYAIOIIEE CBEICHUS O
MHOTOOOpPa3uu OPTraHMW3MOB, OHOJOTHYECKOW MPHPOJAE W COIMAIBHOW CYIIHOCTH 4YEJIOBEKA, CIYXKHUT
OCHOBOMW JIJII M3YYECHHS OOIIMX OMOJOTHYECKUX 3aKOHOMEPHOCTEH, TEOpPHUH, 3aKOHOB, TUIIOTE3 B CTapIICH
IIKOJIe, TJIe 0c000€ 3HAaUeHUE MPUOOPETAIOT MUPOBO33PEHUYECKHE, TEOPETUIECKUE TIOHATHSL.



Pabouas mporpamma mo OMOJNIOTHHU A1 OCHOBHOTO OOIIEro 0Opa3oBaHUS COCTaBIEHAa U3 pacyera
4acoB, yKa3aHHbIX B 0a3ucHOM y4yeOHOM maHe, ¢ yuyetoM 30% BpeMeHH, OTBOAMMOIO Ha BAPHATHUBHYIO
4acTh MPOTPAMMBI, COAEPKAHNE KOTOPOH (hopMupyercss aBTOpaMu pabodrX MpOrpaMM.

B cootBercTBUM ¢ TpeOboBaHUsAMH DeiepaabHOro rocy1apcTBEHHOr0 00pa30BaTeNbHOIO CTaHgapTa
Ha 00s13aTenbHOe U3ydeHne ouonorun B 9 kimace orBoautcst 70 yacos, 2 yaca B HEJIEIIO.

Takum o00pa3om, cojaepkaHWe Kypca B OCHOBHOM IIIKOJE TMPEACTaBIsET CO00M BakHOE
HEOThEMJIEMOE 3BEHO B CHCTEME HENPEPHIBHOIO OMOJIOTHYECKOro 00pa30BaHus, SBISIOIIEeCS OCHOBOM st
nocyenyoueil ypoBHeBol 1 npoduibHOM quddepeHranmy.

.JII’I‘IHOCTHLIG, METANIPEAMETHBIC U IIPECAMETHBIC PE3YyJdbTAaThbl 0CBOCHUA y‘lGﬁHOI‘O

npeaMera.

JlesTenbHOCTh 00Pa30BaTEIBLHOTO YUPEKICHUS 00IIero 00pa3oBaHus B 00yYeHUH OMOJIOTUH JIOJDKHA
OBITH HaIpaBJIeHA Ha JOCTH)KEHUE 00YJAIOUTMMHUCS CIICAYIOIINX JIUYHOCHHBIX PE3YNbMamog:

1) 3HaHWE OCHOBHBIX MPUHIIMIIOB W TPABWJI OTHOIICHHS K KMBOH MPHPOJIE, OCHOB 3JI0POBOTO 0Opa3za
KU3HU U 370POBbEeCcOSPETAIONINX TEXHOIOTHIA;

2) peanm3anys yCTaHOBOK 3JI0POBOTO 00pa3a *KU3HH,

3) copMHUpOBaHHOCTH MO3HABATENBHBIX UHTEPECOB U MOTHBOB, HAIPABIEHHBIX HAa U3yYCHHE KUBOUH
MPUPOJIBI, UHTEIUIEKTYaIbHBIX YMEHUH (IOKa3bIBaTh, CTPOUTH PACCYXKIACHUS, aHATU3UPOBATh, CPABHUBATH,
A€J1aTh BBIBOAbI 1 I[p), I3CTETUYCCKOT'O OTHOIICHHUS K ) KUBbIM 06I:CKTaM.

Memanpeomemnvimu pe3yipomamamu OCBOCHHUS BBITYCKHUKAMU OCHOBHOW IIKOJIBI MPOTPAMMBI 110
OMOJIOTHH SIBJISIOTCS:

1) oBnameHHe COCTaBISIONIUMH HCCIEA0BATEILCKOM M MPOEKTHOW JEATENIbHOCTH, BKIIIOYash YMEHUs
BUJCTh MpOOJIEMYy, CTaBUTh BOIPOCHI, BBIIBUTATh THIOTE3bl, JaBaTh ONPEACICHUS TIOHITHSIM,
KiIaccu(uuupoBaTh, HaOMOAaTh, MPOBOAMTH OKCIEPUMEHTHI, JeJaTb BBIBOABI M 3aKIIOYEHUS,
CTPYKTYpUPOBaTh MaTepuai, OObsICHSITh, JOKA3bIBaTh, 3AIUIIATH CBOU HJICH;

2) ymeHus paboTaTh C pa3HbIMH HMCTOYHUKAMH OHOJOTMYECKOW HMH(POPMALUU: HAXOIUThH
Ouosornueckyro  MHGOPMAIMI0 B Pa3IMYHBIX MCTOYHUKAX (TEKCTE y4eOHHMKA, HAyYHO-TIOMYJISIPHOM
auTeparype, OMOJIOTMYECKHUX CIOBAPSAX M CIPABOYHMKAX), AHAIU3UPOBATh M OIEHMBATH WH(OPMALHIO,
npeoOpa3oBbIBaTh HHPOPMAIIHIO U3 OAHOU (POPMBI B IPYTYIO;

3) cnocoOHOCTH BHIOMPATDH ILIETIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX JEUCTBHUSX M IOCTYIKaX I10
OTHOIICHHIO K KUBOW TPUPOJIC, 3TOPOBBI0 CBOEMY U OKPYIKAIOIINX;

4) yMeHusl aJleKBaTHO HCIIOJBb30BAaTh PEUYEBBIE CPEACTBA Il AMCKYCCHM M apryMeHTAalUd CBOEH
MO3UIINU, CPAaBHUBATH PAa3HbIC TOUKU 3PECHUsI, apTYMEHTUPOBATh

CBOIO TOUYKY 3pEHHs, OTCTAauBaTh CBOIO IMO3UIIHIO.

IIpeomemnvimu pezynromamamu OCBOCHHS BBIMTYCKHUKAMH OCHOBHOW IIKOJIBI TPOTPAMMBI  TIO
OMOJIOTUH SIBIISFOTCS:

® BBIJICJICHUE CYLIECTBEHHBIX NPHU3HAKOB OMOJIOTMYECKUX OOBEKTOB (OTIIMYMTENBHBIX NMPU3HAKOB
KMBBIX OPraHU3MOB; KIETOK M OPraHU3MOB pPAaCTEHHH, >XUBOTHBIX, IpuOOB M OakTepuil; opraHusma
YeNOBEKa; BHJIOB, DKOCHCTEM; Ouocdepbl) W TporeccoB (0OOMEH BEIIeCTB W MPEBPAICHUs SHEPTUH,
NUTAHUE, JbIXaHWE, BbIAEICHHUE, TPAHCIOPT BELIECTB, POCT, Pa3BUTHE, PAa3MHOXKEHUE, pEryJsaiusl
KHU3HEEATEIbHOCTH OPraHu3Ma; KPyroBOPOT BELIECTB U NMPEBPAIIEHUS SJHEPTUHU B 9KOCHCTEMAX);

® IpUBEJCHHME JOKA3aTeIbCTB (apryMeHTalMs) pOJACTBA YEJOBEKa C  MIIEKOIMUTAIOIUMHU
KMBOTHBIMH; B3aHUMOCBSI3M 4YEJIOBEKa U OKPYXAIOWIEH Cpelbl; 3aBUCUMOCTH 3/10pOBbSl UEJIOBEKa OT
COCTOSIHUSI OKpYXKaloIleld Cpezpl; HEOOXOIMMOCTH 3alllUThl OKpYXKAloMIeW Cpezbl; COONIOACHHS Mep
npoGWIaKTUKN 3a00JI€BaHUM, BBI3IBAEMBIX PACTEHUSIMHU, )KUBOTHBIMHU, OaKTepUsIMH, rpudaMu U BUPYCaMH,
TpaBMaTu3Ma, cTpeccoB, BUY-uH(exunu, BpeaHBIX MNPUBBIUEK, HAPYIICHUS OCAHKH, 3pEHUs, CIIyXa,
MH(EKIIMOHHBIX U TPOCTYAHBIX 3a00JICBaHUN;

e KkJaccu(uKalus — OINpeNeleHnue NMPUHAJIEKHOCTH OMOJIOIHMYECKHX OOBEKTOB K ONpEeAeTICHHOMN
CHUCTEMAaTUYECKOU TPyIIIE;

e OOBSICHEHHE POJM OMOJIOTMH B MPAKTUYECKOH JEATENbHOCTH JIIOJEH; MecTa M POJIM YElIOBEKa B



IPUPOJIE; POACTBA, OOLIHOCTH MPOMCXOXKACHUS M HBOJIONMM PACTEHUH M HKUBOTHBIX (Ha TMpuMepe
COIIOCTABJICHUS OTHCNBHBIX TPYI); POJM pPA3IUYHBIX OPraHW3MOB B JKU3HM YEJIOBEKa; 3HAUCHHS
OMOJIOTUYECKOTO pa3HOOOpasusi s COXpaHEeHuss Ouocdeppl; MEXaHU3MOB HACIEJICTBEHHOCTH H
U3MEHYMBOCTH, TIPOSIBJICHUS HACIEACTBEHHBIX 3a00JIeBaHWMII y 4eJOBeKa, BHAOOOpPA30BaHUS W
MPUCTIOCOOTICHHOCTH;

® pa3nuyeHHe Ha TaONMIax 4acTel M OPraHOMJIOB KJIETKH, OPTaHOB U CHCTEM OPraHOB YeJIOBEKa; Ha
KHUBBIX OOBEKTAaX M TAOJMIAX OPTraHOB IIBETKOBOTO PACTEHHs, OPIaHOB M CHCTEM OPraHOB XMBOTHBIX,
pacTeHuil pa3HBIX OTAEIOB, XKMBOTHBIX OTJENBHBIX THIIOB M KJIACCOB; HamOojee paclpOCTPaHEHHBIX
pacTeHni M JIOMAIIHUX >KUBOTHBIX, CHEJOOHBIX M STOBUTHIX I'PHOOB, OMACHBIX JUIS YEIOBEKa PacCTeHHH U
KUBOTHBIX;

® CpaBHEHHE OMOJIOTHYECKHX OOBEKTOB M IIPOIIECCOB, YMEHHUE JeNaTh BBIBOJIBI M YMO3AKIIOUCHHS Ha
OCHOBE CPaBHEHUS,;

® BBISIBICHHE U3MEHUYMBOCTH OPraHU3MOB; MPUCTIOCOOIEHUI OPraHN3MOB K Cpeie OOUTAHUs; TUIIOB
B3aMMOJICHCTBHS PAa3HBIX BUAOB B SKOCHCTEME; B3aMMOCBS3€H MEXIy OCOOCHHOCTSAMH CTPOCHHS KIIETOK,
TKaHeW, OPraHoB, CHCTEM OPTaHOB M UX (YHKIUSIMU;

® OBJIAJICHUE METOJIaMH OMOJIOTHUECKOM HAyKH: HAOIOJICHUE U ONTUCAHNE OMOIOTHYECKUX 0OBEKTOB
U TIPOIIECCOB; TOCTAHOBKA OMOJIOTHYECKUX IKCIIEPIMEHTOB U OOBSICHEHUE UX PE3YIbTATOB.



Conep:xanue y4e0HOI0 npeaMera
BuoJsiorusi. Beenenne B 0611y10 6M0J10r1i0
9 kJacc
(70 yacos, 2 yaca B HeJleJII0)

BBenenue (3 uaca)

buonoruss Hayka o JKMBOU mpupoje. 3HaYeHHE OWOJOTHYECKMX 3HAHUN B COBPEMEHHOW KH3HHU.
[Ipodeccun, cBsizaHHble ¢ Owonoruei. Metoasl wuccienoBanus Ouosioruu. [loHSATHE <(OKH3HBY.
CoBpeMeHHbIE Hay4YHbIE MPEACTABICHUS O CYHNIHOCTH *U3HHU. CBOMCTBa *UBOTO. YPOBHM OpraHU3ALMHU
YKUBOU MPUPO/IBI.

Jemoncmpayusn

[TopTpeThbl yueHbIX, BHECIINX 3HAYUTENbHBII BKJIa/l B pa3BUTHE OUOIOrMUECKO HAYKH.

Ilpeomemmnuie pesynomamaol

Yuawuecsa oondxcnol 3name:

— CBOMCTBA KHBOTO;

— METO/IbI UCCIIeZIOBAHUS OMOJIOTHH;

— 3Ha4YeHHEe OMOJIOTUYECKUX 3HAHUI B COBPEMEHHOH JKU3HHU.

Yuawuecs oonoxcnvl umems npeocmasnenue:

— 0 Ouonorum, Kak Hayke O KUBOU MPUPO/IE;

— 0 npodeccusix, CBI3aHHBIX ¢ OMOJIOTHUEH;

— 00 ypOBHEBOI OpraHM3alIuH KUBOM MPUPOIBL.

Pasznen 1: YPOBHU OPTAHU3AIIVM )KUBOM IMPUPOBI (53 uaca)
MouJiekyJsipHblii YpoBeHb (9 uacos)

OO0mas xapakKTepuUCTHKa MOJIEKYJSIPHOTO YPOBHSI opraHu3anuu xuBoro. Cocra, cTpoeHue U QyHKIHUU
OpPraHMYECKUX BEIECTB, BXOASIIUX B COCTAB KUBOTO: YTJIE€BOJbI, JUMHUbI, OCIKH, HYKIEHHOBBIE KUCIIOTHI,
AT® u npyrue opraHu4eckie coeIMHEeHNs. buonornueckne karanu3aTopsl. Bupycel.

Hemoncmpayusn

CxeMbl CTpOEHUS MOJIEKYJ] XUMHUYECKUX COCIWHEHUM, OTHOCSIIUXCA K OCHOBHBIM TpYyIIaMm
OpPraHMYECKUX BEIIECTB.

Jlabopamopuas paboma Nel

Pacmennenue nepokcuaa Bogopoaa GepMeHTOM KaTana3on.

Ilpeomemmnbwie pe3ynomamot:

Yuawuecs oonoxcnuor:

— 3HaTh COCTaB, CTPOEHKE U PYHKIIMH OPraHUYECKUX BEIIECTB, BXOIAIIUX B COCTAB KUBOTO;

— UMETh I[EepPBOHAYAIbHBIE CHUCTEMATHU3WPOBAHHBIE TMIPEJICTABICHUS O MOJEKYISIPHOM YPOBHE
OpraHM3aliK )KUBOTO, O BUPYCaX KaK HEKJIETOYHBIX (popMax KHU3HU;

— MOJYYHUTh OMBIT HCIOJIb30BAHUS METOJOB OHMOJOTHYECKOW HAYKHM U MPOBEICHUS HECIOKHBIX

OMOJOTMYECKUX IKCIEPUMEHTOB JJISi U3YYEHHUs CBOICTB OpPraHWYEeCKUX BEIIECTB M (PYHKIMH (pepMeHTOB
KaK OMOJIOTMYECKUX KaTallu3aTOPOB.

Kuerounsblii ypoBeHns (/5 uacos)



OOmiasi XapakTepUCTHKa KJIETOYHOTO YPOBHS OpTraHuM3aluu KUBOro. KileTka — CTpyKTypHas u
(GyHKIIMOHATbHAS €IMHUIIA KU3HU. MeToabl u3ydeHus kieTku. OCHOBHBIE MOJIOKEHUSI KIIETOYHOU TEOPHH.
XUMHUYECKUN COCTaB KJIETKHM M €ro mocTosHCTBO. CrTpoeHue KiaeTKU. DYHKIUU OPraHOUIOB KIETKHU.
[TpokapuoThl, 3yKapuoThl. XPOMOCOMHBIM Ha0op KieTkr. OOMEH BEHIECTB M IpEBpaIleHUE SHEPTHH —
OCHOBA XU3HEJEATEIILHOCTH KJICTKU. JDHEPreTUYeCKHii 0OMEeH B KJIETKE KIETKUA. AIPpOOHOE M aHadPOOHOE
neixanue. Poct, pa3BuTHE W KU3HEHHBIN UK KieTok. OOImue MoOHITHS O ACIICHUH KIETKHA (MHUTO3, MEiH03).
ABTOTpOGBI, TETEPOTPOPHI.

Hemoncmpayusn

Mopeneii-anmiukanui, WUTIOCTPUPYIOIINX CTPOCHHWE  KJIIETKH, JEJeHUE KIETKH, CHUHTe3 OenKa;
MHUKPOIpENapaToB KIETOK PaCTEHUH U )KUBOTHBIX.

Jlabopamopnas paboma N2

N3yueHne KIeTOK pacTeHUH M )KMBOTHBIX Ha FOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUE.

Ilpeomemmnoie pesyromamal

Yuawuecs oonxcnviznams:

— OCHOBHBIE METOJIbl U3YUYEHHUS KIIETKH;

— 0COOEHHOCTH CTPOEHUS KIETKH 3YKAPHOT U MPOKAPHOT;

— (yHKIIMM OPTraHOUJOB KIIETKH;

— OCHOBHBIE MTOJIOKEHUS KIIETOYHOU TEOPHH;

— XUMHUYECKHI COCTaB KIETKH.

Yuawuecs oonxcnvl umems npedcmasnenue:

— 0 KJIETOYHOM ypOBHE OpPraHu3alliu KHBOTO;

— 0 KJIETKE KaK CTPYKTYPHOU U (yHKIMOHATIBHON €TUHHIIE )KU3HU;

— 00 oOMeHe BeLIECTB U MpeBpallleHne YHEPTHH KaK OCHOBE JKU3HEIEATEIbHOCTH KIETKH;

— 0 pocTe, Pa3BUTHU U )KU3HEHHOM IIUKJIE KIJIETOK;

— 00 0COOEHHOCTSX MUTOTUYECKOTO JIEIEHUS KIIETKH.

Yuawuecs oondxxcnvl nonyuums onvim:

— HCTIONIb30BaHMUSI METOJOB OMOJOTMYECKOM HAyKM U MPOBEIEHUS HECIO0XHBIX OMOJIOTHYECKUX
SKCIEPUMEHTOB JIJISl U3YUEHUS KIJIETOK KUBBIX OPraHU3MOB.

Opranu3meHnHblii ypoBeHb (/4 uacos)
becnonoe u monoBoe pazmMHoxkeHUe opranu3moB. [lonoBeie kieTku. OmnonoTBopenne. MHauBuayaibHOE
pa3BuUTHE OpraHu3MoB. buorenernueckuii 3akoH. OCHOBHBIE 3aKOHOMEPHOCTH Mepeaayll HACIEICTBEHHON
uHpopmanuu. ['eHeTHyeckass HEMPEPHIBHOCTh KU3HU. 3aKOHOMEPHOCTH WM3MEHUYUBOCTH. MyTaluu, BHUJIbI
mytanuid. OcHoBbl ceneknun. Paboter H.U. BaBumnoga.

Jemoncmpayusn
Tabmui, WITIOCTPUPYIOIIHNX BHJIBI OECTOJIOTO W TOJOBOTO PAa3MHOXKEHUS, AMOPHOHAIBHOTO U
MOCTAMOPHOHAIBHOTO PAa3BUTHS JKUBOTHBIX, CXOACTBO 3apOJBIINIEH IMMO3BOHOYHBIX YKHBOTHBIX; CXEMBI
MHTO3a M MEH03a, MUKpPOIIpenaparsl AUIEKIETKA U CIIEpMaTO30MJa KXUBOTHBIX; MOJEIN — aNlUIMKaluH,
WUTIOCTPUPYIOIIHE 3aKOHBI HACTIEICTBEHHOCTH, MEPEKPECT XPOMOCOM; CIIOCOOOB Pa3MHOXKEHHUS KOMHATHBIX
pacTeHuii, UX U3MEHYMBOCTh; repOapHble MaTepHalibl, KOJUIEKIMH, MYJISDKA THOPUAHBIX, MOJUIIIIOUIHBIX
pacTeHHii; TOPTPEThI CENEKUUOHEPOB, (oTorpaduu, WLTIOCTPUPYIONINE pPE3yIbTaThl CEICKIMOHHON
paboTHI.

Ilpakmuueckue padomut

Nel. Pemienrie reHeTHYECKHX 3a/1a4 HA HACJIEI0BAHKE NPU3HAKOB ITPU HEMOJIHOM JOMUHHPOBAHUH.

Ne2. Pemienne reHeTHUECKUX 3a]1a4 Ha TUTUOPUIHOE CKpEIIMBaHHE.

No3. PelieHre TeHETUUECKUX 3a/1a4 HA HACJIEIOBaHUE MPU3HAKOB, CIEIICHHBIX C MTOJIOM.

No4. BrisiBIeHUE U3BMEHUMBOCTH OPTAaHU3MOB.

IlIpeomemmnuie pesynvmamaol

Yuawuecs oondxcnvl 3name:

— CYIIHOCTh OMOT€HETUYECKOr0 3aKOHA;

— OCHOBHBIE 3aKOHOMEPHOCTH TIepe/laun HacleICTBEHHON nH(opMaIuu;
— 3aKOHOMEPHOCTH U3MEHYUBOCTH;



— OCHOBHBIC MCTOABI CCIICKIINN paCTeHHﬁ, JKUBOTHBIX U MUKPOOPTaHHU3MOB;
— 0COOEHHOCTH Pa3BHUTHS MOJIOBBIX KIIETOK.

Yuawuecs oonxcnvl umems npedcmasnenue:

— OpPraHW3MEHHOM YPOBHE OpPTraHU3aIH KHBOTO;

— 0 MeHo3e;

— 00 0COOEHHOCTSIX MHANBUIYAITBHOTO Pa3BUTHSI OPTaHU3MOB;

— 00 0co0eHHOCTSIX OEcIoNoro 1 MOJIOBOTO Pa3MHOKEHHUSI OPTaHU3MOB;

— 00 OTUIOJJOTBOPEHUH U €r0 OMOJIOTMYECKON POJIH.

IHony/IAsuMOHHO-BU/10BOI YPOBeHb (3 uaca)

Bun. Kputepun Buna. Ctpykrypa Buga. [lonynsus — ¢opma cymiectBoBanus Buja. [lemorpaguueckue
nokasarenu. buonornueckas kinaccupuKanys.

Jemoncmpayusn

['epbapuu, KOJIEKIIUHN, MO/, MYJISKHU, )KUBbIE PACTEHUSI.
Jlabopamopnas paboma Ne3

N3ydenne Mmopdonoruueckoro Kputepus BUa.

Ilpeomemmnoie pesyromamal
Yuawuecs oonxcnvr 3nams:
— KPUTEPHUH BHUJIA U €T0 MOMYJISIUOHHYIO CTPYKTYPY;
- MPUBOJUTH MPUMEPHI BUJIOB KUBOTHBIX U PACTCHHUIA;
Yuawuecs oonxcnsl umems npeocmasinenue:
— O MOMNYJIALIMOHHO-BUJIOBOM YPOBHE OpraHU3aIH KUBOTO;
— 0 BUJI€ U €0 CTPYKTYpE;
— O MPOUCXOKACHUH BUIOB;
— O MOMYJIALNU KaK (popMe CYIIECTBOBAHUS BU/IA;

anu;uem O0JIICHbL nomyyums onvlm:

— HCIIONIB30BAHMSI METOJOB OWMOJOTHMYECKOH HAyKHM U TPOBEICHUS HECIOXHBIX OHOIOTHYECKUX
AKCIIEPUMEHTOB I U3YYEHUSI MOP(OIOTHUECKOr0 KPUTEPUSI BUJIOB.

IKOCUCTEMHBIH YPOBeHb (6uacos)

CoobmiecTBo, 3Kocuctema, Ouoreomeno3. CocrtaB U CTpykTypa coobmecTtBa. Llemu nutanus.
Tpoduueckuit ypoenb. IloToku BemecTBa W 3HEpruM B dKocucteme. [IpoayKTHMBHOCTH COOOIIECTBA.
Camopa3BUTHE IKOCUCTEMBI. DKOJIOTHYECKast CYKIIECCHs. 3HAUYEHUE CYKIIECCUM.

Hemoncmpayusn

Konnexuii, WITroCTpUpyOMUX SKOJIOTHYECKHE B3aUMOCBS3H B OMOT€0IIEH03aX; MOJIENIEH SKOCUCTEM.

Ikckypcua Nel

N3ydeHnue u onucanne 3KOCUCTEM CBOEM MECTHOCTH.

IIpeomemnmnoie pezyromamal
Yuawuecs oonsicnvl snamo:
- B3aUMOCBSI3b TIOMYJISIINIA B OMOTEOIIEHO3E;
— 0 COCTaBe M CTPYKTYpE COOOIIECTBA,
- 0 TIOTOKAaX BEIEeCTBA U SJHEPTUH B YKOCUCTEME;
- 0 CaMOpa3BUTHUH YKOCHCTEM;

Vuawuecs dondicnvl umems npedcmasnenue:
- 0 BUJIOBOM pa3zHO00pas3uuy;
- 0 MOP(OJIIOTHYECKON 1 MTPOCTPAHCTBEHHOMN CTPYKTYpE COOOIIECTR;
- 0 TpoUIECKOI CTPYKTYpE COOOIIECTB;
- 0 MUPAMHK/IC YUCIICHHOCTH H OHOMACCHI;
- 0 IPOYKTUBHOCTH U TJIOJAOPOIUH SIKOCUCTEM;

Yuau;uecg OO0IJHCHDL nomyyuntv onvlm:



— HCIIOJIb30BaHUsA MCTOAOB OMOIOrHUeCKOoi HAayKH W TPOBCACHUA HECIOXHBIX OMOIOTHMYECKUX
OKCIIEPUMEHTOB IJIA U3YUYCHHS SKOJIOTUYCCKUX B3aHMMOCBS3CH B 6I/IOFCOHCHO33X.

Buocdepnnlii ypoBeHnb (6 uacos)

buocdepa u ee crpykrypa, cBoiicTBa, 3akoHOMepHOcTH. YueHue B.W. Bepnanckoro o Omocoepe.
KpyroBopor BemectB u sHepruu B Ouocdepe. AHTpomoreHHOe Bo3feicTBUEe Ha Omocdepy. OCHOBBI
palluOHAJIBHOT'O MNPUPOAOINOJIB30BaHUS. DKOJIOTHYECKUE HpOGJ’IGMBI, X BIHWJAHHUC Ha KHU3Hb YCIOBCKA.
[TocnencTBus neATeabHOCTH YEJI0BEKa B DKOCHCTEMAX.

Jemoncmpayusn

Tabnui, WLTIOCTPUPYIOIIMX CTPYKTYPY Ouocdephl; cxeM KpyroBopoTa BemecTB B Ouocdepe; cXxembl
BIMSIHUS XO3SICTBEHHOM JIEATENIbHOCTH 4eJOBEeKa Ha NpUPOAY; Mojenu-amminkanuu «buocdepa u
YeJI0OBEK»; KapTa 3arnoBeJHUKOB Poccuu.

Ilpeomemmnoie pesyromamal

Yuawuecs oondxcnvl 3nams.:

— 0 Ouocdepe u 00 0COOEHHOCTX CYIIIECTBOBAHUS OPTaHU3MOB B Pa3IUYHBIX €€ Cpe/lax;

- 00 OCHOBHBIX BHJIaX CPe1000pasyroIIeii 1eATEeIbHOCTH OPTaHU3MOB U OMOTCOXUMHUYECKUX ITHKIIAX;
— 00 OCHOBHBIX 3aKOHOMEPHOCTSIX IBOJIIOITUHU Orochepsr;

- 00 0COOEHHOCTSIX aHTPOTIOT€HHOTO BO3ACUCTBUS Ha buochepy;

— 00 OCHOBaX panroOHAIHHOTO MPUPOIOTIOIH30BAHUS;

— 00 9KOJIOTHYECKHUX KPU3HCaAX;

Yuawuecs donxcnvl umems npedcmasnenue:

— 0 6uocdepHOM YpOBHE OpraHU3AIMH KUBOTO;

— 0 B3aMMOCBSI3H JKUBOTO M HEXKUBOTO B OHuocdepe;

— 0 KpYroBOpOT€ BemiecTB B brocdepe;

— 0 3HAYCHUH OMOJIOTUYECKHUX HAyK B PEIICHHH IPOOJIEM PallMOHAILHOTO IPUPOONONb-  30BaHUS,
3alUTHI 3/I0POBBS JIOACH B YCIOBUSIX OBICTPOTO N3MEHEHHSI SKOJIOTUIECKO- ro KauecTBa OKPYXKarollen
cpensbl;

— 00 »BorOITMN OMOChEPHI;

— 00 PKOJIOTHYECKUX KPU3UCAX;

— 0 3HAYCHWHM OWOJIOTMYECKHX HAyK B PEIICHWW TNPOoOJIeM palMOHATBHOTO IPHPOJIONOIbE30BaHMS,
3alIUTHl 37I0POBbSl JIIOJIEH B YCIOBHAX OBICTPOTO M3MEHEHHUS HKOJOTHUECKOTO KauecTBa OKpYXKarolen
Cpenpl.

Yuawuecs 0onxcnvl demoncmpuposamu:

— 3HaHUE OCHOB JKOJOTMYECKOH TPaMOTHOCTH — OIICHHMBAThH IOCIICACTBHUS JCATEIHHOCTH UYEIOBEKAa B
NPUPOJIC U BIHMSHUE (AKTOPOB PUCKA HA 3I0POBHE YEIOBEKA; BHIOMPATH LIEJIEBBIC U CMBICIIOBBIC YCTAHOBKH
B CBOMX JICHCTBHUSX M MOCTYNKaX MO OTHOUICHHUIO K JKUBOW MPHPOJIE, 3A0POBBI0 CBOEMY M OKPYKAIOIINX;
0CO3HaBaTh HEOOXOIUMOCTh JNEHCTBUI MO COXPAaHEHHIO OMOPa3HOOOpa3Hs M MPHUPOJHBIX MECTOOOMTAHUI
BUJIOB PACTCHHI U )KUBOTHBIX.

Pazgen 2: 9BOJIIOLIUA OPTAHUYECKOI'O MUPA (1] uacos)
OcHoBBI yuyeHus1 00 3BOOIUH (6 uacos)
PazButne sBomonmonHoro ydenusi. Pa6orsr Y. JlapBuna. boprOa 3a cyiiecTBOBaHHWE M €CTECTBEHHBIN
ot6op. ®opmbl ecTecTBeHHOT0 0TOOpa. IIpHCIOCOONIEHHOCTh U €€ OTHOCUTEIBHOCTh. BumooOpa3oBaHue.
Hamnpasnenus sBomtoriuu. O01ue 3aKOHOMEPHOCTH SBOJTIOIIHUH.

Hemoncmpayusn

JKuBbix pacreHudl, repOdapueB W KOJUICKIUH, WLTIOCTPUPYIOIIMX HW3MEHUYHUBOCTH, HACIEIACTBECHHOCTD,

MPUCTIOCOOJIEHHOCTh OPTaHU3MOB.
Ilpeomemmnuie pesynomamot

Yuawuecs 0ondxcnvl 3Hams:

- OCHOBHBIE MOJIOXEHHUS TEOPUH SBOJIOIHH;

- IBMOKYIIUE CUIIBI HBOJTIOLIUN;

— (OpMBbI U3MEHUYNBOCTH OPraHU3MOB;



- yTH AOCTIKEHHs OMOJIOrMYECKOTr0 Iporpecca;

yqau;uec;z OOJIJHCHBL UMEMb npeacmaeﬂeHue:

- O pa3BUTHUHU 3BOJIFONUOHHBIX HpeHCTaBHCHHﬁ;
- 0 MCXaHUu3Max BHI[OOGpaBOBaHI/I}I;

- O MAKpO3BOJIFOIMHU U €€ HAaIIpaBJICHUAX.

Bo3nukHoBeHMe U pa3BuTHe KU3HU Ha 3emJie (5 uacos)
Bo3HukHOBeHHE U Pa3BUTHUC KU3HU. BSFHH,Z[BI, THUIIOTE3bl U TCOPHUU HNPOUCXONKICHUSA KHU3HU. KpaTKaH
UCTOPHS Pa3BUTHS OPraHUIECKOTO MUpa. MecTo U poJib YeJI0BEeKa B CHCTEME OPTaHHYECKOTO MHPA.

Hemoncmpayusn

OxkameHenocTei, OTIeYaTKOB, CKEJIETOB TO3BOHOYHBIX KUBOTHBIX. PUCYHKM pacTeHU U1 JKUBOTHBIX B
pa3Hble MepUO/Ibl Pa3BUTHUS KU3HU.

Ilpeomemnwie pe3yromamal
Yuawuecs oondxcnvl 3nams:
- OCHOBHBIE TUIIOTE3bl BOSHUKHOBEHHUS KU3HU Ha 3emIie;

— 00 9BOJJIIOLIUHA B3IJISII0B HA BOBHUKHOBCHHUEC U PA3BUTUC KU3HU,
- OCHOBHBIC OTaIlbl Pa3BUTHUSA JKU3HU Ha 36MHC;
anmnec;l AOJIDKHBI UMCTb MPEACTABJIICHUC!

- 0 Pa3BUTHUH NPEACTABICHUIN O TPOUCXOKICHNUH )KU3HU U COBPEMEHHOM COCTOSIHUH po0JIeMBI;
- 0 JI0Ka3aTesIbCTBaxX BOJIOLNH;

Opranusm u cpeaa (1 uac)
Okonornyeckne GaxkTopsl. Y cioBus cpenpl. O0mmue 3aKOHOMEPHOCTH BIMSHHS SKOJTOTHIECKUX

(akTOpPOB HA OPraHU3MBbI. DKOJOTHYECKUE PECYPCHI. AaNTaIis OPraHu3MOB K Pa3TUYHBIM YCIOBUSAM
CyllecTBOBaHMA. PUTMBI ku3HU. MeXBHUI0BbIE OTHOLIEHUS OpraHu3mMoB. KonebaHus 4ncieHHocT!

OpraHu3MOB. DKoJIoTHYecKas peryisanus. J(unamuka nomymsinuid. [{uknudeckue konebaHuss YUCICHHOCTH.

IIpeaMeTHbIE pe3yabTATHI
Yuawuecs oonoicnvl 3namo:

- IOHSTHE 00 IKOJIOTUYECKHUX (PaKTOpaX;

- IOHATHE 00 SKOJIOTHYECKHX YCIOBHUAX M 9KOJIOTHYECKUX Pecypcax;
- IPUCTIOCOOICHHOCTH OPTaHU3MOB K cpesie OOMTaHus;

- TUIIaX OMOTHYECKMX B3aMMOOTHOILLEHUH U UX POJIU B )KU3HU BHJIOB;
- 00 HKOJIOTHYECKOM PETYIISAINH B IPUPOJIE;

Yuawuecs 0onxcnvl umems npedcmasnenue:
- 0 TOJIEPAHTHOCTH, JIUMUTHUPYIOIIUX (PaKTOopax;
- 0 BUJAX DKOJIOTUYECKUX PECYPCOB;

- 0 KU3HEHHBIX (hopMax U MOPQOIOTHIECKUX MPUCITOCOOICHHUSX
- TUKIINYCCKUX KOHCGaHI/IH YUCJIICHHOCTH.

Memanpeomemmuwle pe3yiomamot:

Yuawuecsa oonscner ymemo:

— OTIpENIENATh MOHATHUS, (POpPMUPYEMBIE B ITPOLIECCE U3YUEHHS TEMBI;

— KJ1accu(UIUPOBATh U CAMOCTOSITENILHO BHIOMPATh KPUTEPUHU IJIs KIIaCCU(PUKALINN;

— CaMOCTOATENIHO (HOPMYTUPOBATh MPOOJIEMBI MCCIEIOBAHUS M COCTABIATH IMOATANHYIO CTPYKTYPY
OyayIero caMoCTOSTEIbHOIO UCCIIEI0OBAHNUS;

— TIpU BBIMOJIHEHUH Ja0OPAaTOPHBIX U MPAKTUYECKUX paboT BHIOMPATh ONTUMAIbHBIE CIIOCOOBI AEHCTBHIHA

B paMKax TMpeJIOKEHHBIX YCIOBUH M TpeOOBaHMH U COOTHOCUTH CBOM JIEHCTBUSL C IUIAHUPYEMBIMH
pe3ynbTaTami;

— (GopmMyIHpOBaThH BHIBOIBI,

— YCTaHaBJIMBATh NPUINHHO-CICACTBEHHBIC CBA3U MCKIY CO6BITI/I5[MI/I, SIBJICHUSIMH,



— MPUMEHSTH MOJIEIIH U CXEMBI JIJISl pElIeHHs YIeOHBIX U TTO3HABATEIBHBIX 3a/1a4;

— BJIaJICTh NPUEMaMHU CMBICIIOBOTO YTEHUS, COCTABIATh TE€3UCHl M IJIAH-KOHCIEKTHI IO pe3yJbTaTam
UTCHUS;

— OpPraHW30BBIBaTh y4e€OHOE COTPYJHMYECTBO M COBMECTHYIO JEATEIBHOCTh C YYUTEIeM |
CBEPCTHUKAMU;

— HUCIOJIb30BaTh HMH(OPMAIIMOHHO-KOMMYHUKAITMOHHBIC TEXHOJIOTHMH TPH TOATOTOBKE COOOIICHUH,
MYJIbTUMEAUNHBIX IPE3CHTALUN;

— JIEMOHCTPUPOBATH IKOJIOTUYECKOE MBIIIUICHUE U IPUMEHSTH €r0 B MOBCEAHEBHOM KU3HH.

JTuunocmnusie pe3ynvmamol 00yueHus

Yuawuecs donocuo:

— HCIIBITBIBAaTh YYBCTBO TOPJIOCTH 338 POCCUICKYIO OMOJIOTHYECKYIO HAYKY;

— OCO3HaBaTh, KakuWe IMOCIEICTBUS Ul OKpY)KaloWeH Cpeasl MOXET HMETh pa3pyLIUTeIbHas
JEATeNIHOCTh YeIOBeKa U MPOSBIATH TOTOBHOCTh K CAMOCTOSITEIBHBIM IOCTYIIKaM M JCUCTBHAM Ha OJaro
MIPUPOIBI;

— YMETb PeaIn30BBIBATH TEOPETUIECKUE ITO3HAHMS B IOBCETHEBHOM KH3HU;

— MOHMMATh 3HaYCHHE 00yUYEeHHUS Il IOBCEAHEBHOM KU3HU U OCO3HAHHOTO BBIOOpa Mpodeccui;

— IPU3HABATH MPABO KaXKJA0TO HAa COOCTBEHHOE MHEHHE;

— YMETh OTCTauBaTh CBOIO TOUKY 3PCHHS;

— KPUTHUYHO OTHOCHUTHCS K CBOUM ITOCTYIIKaM, HECTH OTBETCTBEHHOCTH 3a MX IOCIEICTBHS.

Pe3epB Bpemenu — 2 yaca



Ilinanupyemble pe3yabTaThl H3Yy4YeHHs] Y4eOHOT 0 MpeaMeTa, Kypca.

B pe3yabrare 00yyeHusi 0M0J10rMU B 9 Kiacce BHINYCKHUK HAYYMTCSH:

- XapaKTepu30BaTh 00IIMe OMOIOTHYECKHE 3aKOHOMEPHOCTH, UX MPAKTUUYECKYIO0 3HAYUMOCTb;

- IPUMEHATH METO/Ibl OMOJIOIMYECKON HAYKH JUTS U3y4eHUs OOLIMX OMOJIOrMYeCKHX 3aKOHOMEPHOCTEH:
HaOJII0AaTh M OMKCHIBATh KJIETKH HAa TOTOBBIX MUKPOIIPENaparax, SKOCUCTEMBI CBOE MECTHOCTH;

- MCTIOJIb30BaTh COCTABJIAIONINE POCKTHOM M UCCIIEI0BATENbCKON AEATETLHOCTH 0 U3YUYEHHIO 00X
OMOJIOTUYECKUX 3aKOHOMEPHOCTEH, CBOWCTBEHHBIX JKMBOM TpUPOAE; TNPUBOIUTH JIOKA3aTeNbCTBA
HEO0OXOJIMMOCTH 3alllUThl OKPYXKAIOUIEH cpebl; BHIACIATh OTIUYUTENbHbBIE MPU3HAKU KUBBIX OPraHU3MOB;
CYUIECTBEHHbIE TPU3HAKK >KUBBIX OPraHHU3MOB; CYIIECTBEHHbIE NpPU3HAKKW OHUOJIOTMYECKHUX CHUCTEM H
OMOJIOTMYECKHUX MPOIIECCOB;

- OPUEHTHPOBATHCS B CHCTEME MMO3HABATENbHBIX [IEHHOCTEH; OIIEeHUBATh HHPOPMAIUIO O JIEATEIbHOCTH
YesioBeKa B IPUPOJIe, MOTYyYaeMYI0 U3 Pa3HbIX HCTOUHUKOB;

- aHaJIM3UPOBAThH U OLIEHNUBATH MOCIEACTBUS IEATEIBHOCTH YEI0BEKA B IPUPOJIE.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

- BBIJBUIAaTh TMIOTE3bl O BO3MOXKHBIX ITOCIEACTBMSIX MAESITEIBHOCTH 4YEJIOBEKAa B JKOCHCTEMAX H
ouocdepe;

- apryMeHTHpOBaTh CBOIO TOUYKY 3pEHHS B XOJE€ MJUCKYCCHHM IO OOCYXIEHHI0 TI00aIbHBIX
9KOJIOTUYECKUX TTPOOIIEM.

CucreMa OLIEHKM JOCTHXEHHS IUIAHUPYEMBIX pPE3YyJlbTaTOB OCBOEHHUS IPOrpaMMBbl IMPEAINONIAracT
KOMIUIEKCHBIA TOJXOJ K OLEHKE pe3yibTaToB OOpa30BaHMs, MO3BOJSIOIIUN BECTU OLEHKY JOCTHKEHUS
Oo0yJaromuMHUCs BCEX TPEX TPYNI pPe3ylIbTaTOB OOpPA30BAHUA: JUYHOCTIHBIX, MeMmAanpeoMemHbix U
NnpeoOMemHubIX.

B cootBercTBUM ¢ TpeboBanusMu CtanmapTa 0ocmudiceHue JUIHOCMHbIX Pe3yabmamos He BBIHOCUTCS
Ha HUTOTOBYIO OLIEHKY OOYyYarommxcs, a SBISETCS MPeIMETOM OIeHKU 3()(PEeKTUBHOCTH BOCIUTATEIBHO-
00pa3oBaTeNbHON JEATETLHOCTH O00pPa30BaTENBHOTO YUPEKACHUST U 00pa3oBaTENbHBIX CHUCTEM Pa3HOTO
ypoBHs. OneHKa JOCTHKEHHS] METANpeAMETHBIX Pe3yJIbTaTOB MOKET MPOBOAUTHCA B XOJI€ PAa3IMYHBIX
npouenyp. OCHOBHOM MpoLeypoil HUTOTOBOM OLIEHKH JIOCTHKEHUSI METAPEAMETHBIX PE3YJIbTaTOB SIBISETCS
3aUWUMa umo208020 UHOUBUIYAIbHO20 npoekma(TiepedeHb NCCIEA0BATEIbCKUX pa0OT MPUIIAraeTcs).

JIOTIOTHUTENBHBIM HMCTOYHUKOM JaHHBIX O JIOCTM)KEHUH OTJIEJIBHBIX METaNpeIMETHBIX pPe3ylbTaTOB
OyIyT CIYy)XHTh PEe3YyJIbTaThl BBIIOJTHEHHUS MPOBEPOUYHBIX padOT (KaK MpaBWIIO, TeMaTHYEeCKHx). B xoxe
TEKyIEeH, TeMaTH4YeCKOM, TPOMEKYTOUHON OLEHKH MOXKET OBITh OI[CHEHO JOCTHXKEHHE KOMMYHHMKATHBHBIX
U PEeryjsITUBHBIX JEHCTBUH, KOTOpbIE TPYIHO WM  HeleraecooOpazHO TMpOBEPSATH B XOJe
CTaHJApTU3UPOBAHHON HMTOTrOBOW NpoBepouHOW paboThl. [Ipu 3TOM 00s3aTENBHBIMU COCTABISIOIIUMHU
CUCTEMbI BHYTPHUIIKOJILHOTO MOHUTOPUHTAa 00pa30BaTeNbHbIX JOCTUKEHHUN SBIISIOTCS MaTEPUATIBI:
®  cmapmosoll OUacHOCMUKU,;
®  TEKYIIErO BHITOJIHEHUS YYEOHbIX UCCIe008AHULL U YUEOHBIX NPOEKMOE,
®  NPOMENCYMOUHBIX U UMO208bIX KOMNIEKCHBIX pAbOm HaA MeHcnpeOMemHol OCHO8e, HAIPaBIEHHBIX Ha

OLIEHKY C(OPMHUPOBAHHOCTH TIO3HABATENIbHBIX, PETYISATHBHBIX M KOMMYHUKAaTHBHBIX JCUCTBUH IpH
pelieHnn yueOHO-TI03HaBaTeNbHBIX U Y4eOHO-TIPAaKTUYECKUX 33/1a4, OCHOBAaHHBIX Ha paboTe ¢ TEKCTOM;
® TEKYLIEro BBIOJHEHHUS BBIOOPOUHBIX YUEeOHO-NPAKMUYECKUX U Y4eOHO-NO3HABAMENbHbIX 3a0aHull Ha



OLIGHKY CIIOCOOHOCTM W TOTOBHOCTM YydYallUXCd K OCBOGHHUIO CHCTEMAaTH4YeCKHX 3HAaHWH, uX
CaMOCTOSITEIbHOMY TIOINOJIHEHUIO, TEePEHOCY W MHTErpaluu; CIIOCOOHOCTH K COTPYAHHUYECTBY U
KOMMYHHKAITUH, K PEIICHUIO JTUYHOCTHO U COLMATBHO 3HAYMMBIX MPOOJIEM U BOIUIOMICHUIO PEIICHHUNA B
MPAaKTUKYy; CIOCOOHOCTH M TOTOBHOCTH K wucnoib3oBaHuio WKT B mensax oOydeHHss U pa3BUTHS;
CIOCOOHOCTH K CaMOOpPraHU3allly, CAMOPETYIISIIUU U pedIeKcun;
®  3auumvl UMO208020 UHOUBUOYATLHO2O NPOEKMA.
CucreMa OLIEHKM NPEIMETHBIX PE3YJIbTaTOB OCBOEHUS MPOTPAMMBI C YYETOM YpPOBHEBOTO IOJIXOAa,

npunstoro B CraHaapTte, NMpeanoyiaraeT gvlioeneHue 0a308020 YPOGHI OOCMUNCEHUL KAK MOYKU Omcyéma
P MMOCTPOSHUU BCEH CHCTEMBI OLICHKU M OpTaHU3allMi WHIUBUAYAIbHON paboThl ¢ oOyuatommumucs. s
OLIGHKH JTUHAMUKU (DOPMHUPOBAHUS MPEAMETHBIX PE3YJIbTATOB B CHCTEME BHYTPHUIIKOJIbHOTO MOHHUTOPUHTA
o0pa3oBaTeNbHbIX  JOCTH)KEHUH  OyAayT  3adUKCHpOBaHbl UM  IMPOAHATU3UPOBAHBI  JIaHHBIE O
c(OpPMUPOBAHHOCTH YMEHUI M HABBIKOB, CIIOCOOCTBYIOIIMX OCBOEHHUIO CHUCTEMATUYECKUX 3HAHHM, B TOM
YuCIe:

®  NEPBUYHOMY  O3HAKOMIEHUIO, — OmMpabomKe U  OCOSHAHUI) — MEOpemuyeckux  mooenet U
nousmuti(OOMEHaAYYHbIX W 0a30BBIX IS JAaHHOW 00JIACTH 3HAHWSA), CMAHOAPMHLIX ANCOPUMMOB U

npoyeoyp;

®  GLIAGNICHUIO U OCO3HAHUIO CYWHOCMU U OCOOEHHOCmell W3y4aeMbIX OOBEKTOB, MPOIECCOB M SBICHHM
JNCHCTBUTENBLHOCTH (IIPUPOJIHBIX, COIHMAIBHBIX, KYJIBTYPHBIX, TEXHHUYECKHMX W JIp.) B COOTBETCTBHH C
COJIEp’)KaHUEM KOHKPETHOTO YYeOHOTO MPEAMETa, CO30AHUI0 U UCHOAb308AHUI0 MoOOeiell W3Y9aeMbIX
00BEKTOB H MPOIIECCOB, CXEM;

®  GLIAGNICHUIO U AHAIU3ZY CYUJECTNBEHHBIX U YCMOUHUBHIX C653ell U OMHOWeHUl MeXIy OOBeKTaMU U
MPOIIECCaMH.

HpI/I 3TOM 06H33TCJIBHBIMI/I COCTAaBJIAIOIIIUMHU CUCTCMBbI HaKOHHeHHOﬁ OILICHKU SABJIAKOTCA MaTepI/IaJIBIZ

® CTapTOBOM IMATHOCTHKHU;

¢ TCMATHUYCCKUX, MCKIAUCHUIUIMHAPHBIX W HUTOTOBBIX MPOBCPOYHBIX pa60T 10 BCEM y‘ICGHBIM
npeaMeTam;

® TBOpPYECKHX PadOT, BKJIFOYAs y4eOHBIC UCCIIEOBAHUS U YU€OHBIC MPOEKTHI.

YuyeOHO-MeTOAUYECKOE U MATEPHAJTBbHO- TEXHHYECKOeE
o0ecneyenue 00pa3oBaTeJibHOIO Mpoiecca.

Kabuner Guosoruu ocHamiéH ¢ y4éToM COBPEMEHHBIX TpeOOBaHMI K ero O0OPMIICHHIO M POJIU B
yaeOHOM Tmiporiecce. KabGuuer Owosormm BKJIIOYAET OOOpyJoBaHWE, paboume MecTa I ydalluxcs |
YUUTENs, TEXHUUECKUE M MYJIbTUMEIUNHBIE CpeCTBAa 00y4YeHHs, KOMIIBIOTEp, YCTPOMCTBA U XpaHEHUs
y4e0HOT0 000pyI0BaHUS.

ObopynoBanne KabuHETa KiIacCH(UIUPYIOT IO YacTOTe €ro HMCIOJb30BaHUS, pas3jeiaM Kypca,
BUZaM MocoOuii. YueOHOe 00OpyJoBaHHE MO OHOJOTMH BKIIOYAET: HATypajbHBIE OOBEKTHI; MPUOOPHI U
nabopaTopHoe 00OpyZOBaHHE; CPEICTBA Ha IMEYATHOH OCHOBE; MYJSDKM U MOJICNH; AKPAHHO-3BYKOBBIE
cpeacTBa o0y4deHusi, B TOM YHCIie TOCOOMsI Ha HOBBIX MH(GOPMAIIMOHHBIX HOCUTENSNX; TEXHUYECKHIE CPE/ICTBA
o0yueHus: — MPOEKIMOHHYIO alaparypy; yueOHO-METOJUUECKYIO JTUTePaTypy ISl YUUTENS U yUalluxcs.

Crnemnuduka Kypca OHOJIOTHH TPeOyeT UCIIONIB30BaHUsS 000PYI0BaHUS JIJIsI O3HAKOMIJICHHS YUaIIUXCs
C KUBOW TIPUPOJOHN, MeTojmaMu Ouonormdeckoi Hayku. [losTomy mabopaTOpHBIH HMHCTPYMEHTApHA,
o0opyJOBaHUE sl MPOBEACHUS HAOMIOJCHUH W IMOCTAaHOBKH OIBITOB, COOTBETCTBYIOUIME HHCTPYKIIUH
JIOJDKHBI 0053aTEJIbHO MTPUCYTCTBOBATH B KaOMHETE OMOJIOTHH.

Jluteparypa ais ydurTeJis.

1. [IpumepHast ocHOBHas 0Opa3oBarebHas MporpaMmma 00pa3oBaTeNbHOro yupexaeHus. OCHOBHAs LIKOJA.
— M.: IIpocBemenue, 2011. — 342 c. Cepust «CtaHIapThl BTOPOTO MOKOJICHUS», HAYYHBIH PYKOBOIUTEIb

Konmakos A.M.



2. IIpumepHbIe MporpaMMbl OCHOBHOTO 00111er0 oOpa3zoBanus. buonorus. EctecrBo3nanue. — M.
[Ipoceemenue, 2010. — 79 c¢. Cepust «CranaapTsl BTOPOro NOKOJIEHUS», HAyUYHbI pyKoBoaUTENb KoHTakoB
AM.

3. ba3ucHblil y4eOHBIH MJIaH LIKOJBI.

4. ®opmupoBanue Y Y[ B OCHOBHOM 1IKOJIE: OT AeHCTBUS K MbIcin. Cuctema 3ananuil. [lon penakimein A.T.
Acmonosa. M.: [Ipocsemienue. 2011.

5. Kamenckuii A. A. Kpukcynos E. A., [Taceunuk B. B., llIenios I'. I'. buonorus. Beenenne B 06mryro
Ouonoruto. 9 Kmacc.

VYuebnuk / M.: [lpoda, 2013 r.

6. Kamenckuii A. A. Kpukcynos E. A., [Taceunuk B. B., IlIgenos I'. I'. buonorus. Beenenue B 00mryto
ouomnoruro. 9 kimacc. Metoauueckoe ocoowue / M.: [Ipoda, 2013 1.

7. buonorus. Pabouune nporpammel. 5—9 xiaccel / M.: [lpoda, 2013 1.

8. Akumymikus V.M. 3anumarensHas 6uonorusi. — M.: Ilpocsemienne, 2008. — 192 c. : ui.

9. bunny I'JI., Kpsokanosekuii B.A. buonorus. [Tocobue st mocrynaronux B BY3s1. — M., OHUKC 21
Bek, 2004.
10. I'ynenkoBa M.A. TecToBbIe 3agaHus 1)1 MPOBEPKHU 3HAHUH ydammxcs 1mo 6oranuke. — M.: Cdepa, 1999.
11. Kopun Croknu. buonorus. IIkonpHBIN MiuocTpupoBaHHbIi cipaBouHuk. M.: POCMO3H, 1995.
12. Kcenodontosa B.B., Mamanosa O.I'., EBctapreB B.B. boranuka. YuebHo-MeToAMYECKOE TOCOOHE. —
M.: MockoBckuii sureH, 1995.
13. Jlemeza H., Kammrok JI., JIucoB H. bronorust B s5k3aMeHallMOHHBIX BOIIPOCAx U OTBeTaX. — M.: AVPUC-
ITPECC, 2003.
14. Tarnosae B. MccrnenoBarenbckas U MPOEKTHAS AEATEIBHOCTD YUaIIUXCs O OMOJIOTUHU: METO/I.II0COOHE.
— M.: I'mobyc, 2008. — 255 c.
15. [llep6akona }0.B., Ko3nora 1.C. 3annmarensHas OHOJIOTHS Ha YPOKaX U BHEKJIACCHBIX MEPOTIPUITHSIX.
6-9 xmaccel. — M.: [mobyc, 2008.
16. SAxymkuna E.A. buonorus. 5-9 kiaccel: IpoeKTHAs AEATEIBHOCTD yyaluxcs. — Boarorpaa: Yuurens,
2009. - 186 c.
17. XKypuansi: «B mupe naykn», «IIpupogay», «bruonorus B mkosie».
18. uTepHEeT-pecypCHhl.

JInteparypa ajs o0y4yarommxcs.

1. Kamenckuii A. A. Kpukcynos E. A., ITaceunuk B. B., IlIenos I'. I'. buonorus. Beenenue B 00mryto
Ouosnoruto. 9 knacc.

VYuebnuk / M.: [Ipoda, 2013 r.

2. Axumymikud M.U. 3auumarensHast 6unonorus. — M.: [Ipocsemenue, 2008. — 192 c. : .

3. benoycos IO.A. IlIkonbHbIN cipaBouHuK. buonorus. — AApocnasnb: Akagemus pa3sutus, 1998. —255c.

4. Kamenckuii A. A. Kpukcynos E. A., [Taceunuk B. B., IlIsenios I'. I'. buonorus. Beenenue B 00mryto
ouomnoruro. 9 kiacc. Pabouas Terpans / M.: [Ipoda, 2013 1.
5. Dunuknonequs A netei. — M.: — ApanTa +, 2006.

6. XKypnansl: «buonorus s mKOILHUKOBY, «HOHBIN HATYpaIucT.

7. UnaTepHeT-pecypc



Y4eOHO — TeMaTHYeCKH# IJIaH.

Ne Tema Konuue B ToMm uncine
CTBO
4acoB Teo | mabopa | IIpak | skckyp | KonTpomb
pUsl | TOpHBIE | TUYE | CUU HbIe paboThI
paboTHI | CKHe
pabo
THI
1 Beenenue 3 3
2 MonekyIapHbII ypOBEHb 10 10 1
3 KneTounslii ypoBeHb 15 14 1 1
4 OpraHu3MeHHbI YPOBEHD 16 15 1 6
5 [TonynsiuOHHO — BUAOBOM 9 8 1 1
YpOBEHb
6 DKOCUCTEMHBIN YPOBEHb 7 6 1
7 buocdepHslit ypoBeHb 10 9 1
UTOI'o 70 | 65 4 6 1 3
TemaTuka NPOEKTHOM AeSAITEJIHbHOCTH 00YYAKOIIMXCS:
1. Kierku yOWHIIbl U HMMYHUTET
2. Jlekapctro ot CIIN1a.
3. IIpoTUBOBUPYCHBIE BAKIIMHBI
4. BUOTEXHOJIOTHA U TOTyYeHHE MPenapaToB AJs AUATHOCTUKY U JICUEHUS PA3IUYHBIX BUPYCHBIX

9]

3aboseBaHuid, B T.4. ¥ mpotuB Bupyca CIIM/{a B mpoMBIIITIEHHBIX MaciTadax.
KommiekcHoe mpuMeHeHne apceHana CpeicTB B 00pb0e ¢ BUPYCHBIMH 3a00JICBAaHUSIMHU.

AHTHUTEHEI - BENIECTBA




IIpumepHoe TemaTnyeckoe miIannposanue. buosiorusi. BBenenne B 0011yr0 0M0J10THI0.
9 kaacc (70 yacoB, 2 yaca B He/IeJI10)

Ne u Tema ypoka

Conepxanue

XapaKTepHCTI/IKa BUI0B 1€ATCJIbHOCTH YUYAIIUXCH

I[Inanupyemble pe3y/bTaThl.

BBenenue (3 uaca)

1. buonorus —
HayKa O )KMBOU
IIpUpoOIE

buonorus — Hayka o
KUBOM Npupoze. 3HaueHUe
OMOJOTUYECKHUX 3HAaHUH B
COBPEMEHHOM KU3HMU.
[Ipodeccun, cBsi3aHHBIE C
Oounonorueit

OnpenenstoT NoHATUsA, GOpMUPYEMBIE B X0/I€
U3YyUYEHHSI TEMBI: «OMOJTIOTH», «KMHUKOJIOTHSI,
«OPHOJIOTHUN», «aTbIOJIOTUSY, «I1ale000TaHUKAY,
«TEHETHKAY», «ONOPU3UKAY, KOMOXUMUS,
«paArOOHNOTIOTUSN», «KKOCMHUYECKas OMOTIOTUS».
XapakTepu3yroT OUOJIOTHIO KaK HAyKy O JKUBOM
npupoe. PackppiBaloT 3HaueHHE OMOTOTHYECKUX
3HAaHUHU B COBPEMEHHOM XU3HU. lIpuBOAAT IpuMepsI
npodeccuit, CBA3aHHBIX ¢ Ononorueit. becenyror ¢
OKPY’KaIOMIMMU (POJCTBEHHUKAMH, 3HAKOMBIMH,
CBEPCTHUKAMH) O TIpoeccusix, CBI3aHHBIX C
6uonorueit. ['0TOBAT mpe3eHTanuu o Mpoeccusx,
CBSI3aHHBIX C OMOJIOTHEH, UCIIONIb3Ysl KOMIIBIOTEPHBIE
TEXHOJIOTUHI

IIpeameTHbIe: UMETH
MPECTaBICHUE O OMOJIOTHH, KaK
HayKe O JKHUBOU PUPOJIE; O
npodeccusx, CBI3aHHBIX C
Ouosorueii; 00 ypoBHEBOH
OpTaHMU3AINH KUBOU TPUPOIHI.
JIuunocmmuule: sociuTanue y
yUaIIXCsl 9yBCTBA TOPAOCTH 32
POCCUHCKYIO OMOJIOTHYECKYIO HAYKY.
MeranpeamerHbie:
Ilo3nasamenvHhule:

(dbopMupoBaHUE TPUEMOB PaOOTHI C
Pa3HBIMH UCTOYHUKAMU
UH(POPMAIIUN: TEKCTOM yueOHHKa,
Hay4YHO-TIONYJAPHON JIUTEPATypOH,
CJIOBapsIMH H CITPABOYHHKAMU
Pezynamusnuvie:

HAXOJUTh OUOJIOTUYECKYIO
MH(OPMAIUIO B Pa3IMUHBIX
WCTOYHHUKAX, aHATU3UPOBATh U
OIICHUBATh MH(HOPMAIIHIO
Kommynuxamusnuie:
npeoOpa3oBhIBaTh HHPOPMAIIUIO U3

0JTHOM (hOpPMBI B IpYTYIO hopMy .




2. Meroasl
HUCCIIENOBAHUS
B OHoOIOrUu

[TonsaTue o Hayke. MeToibl
HAy4YHOTO MTO3HAHUS.
Oranbl HAy4HOTO
WCCIICJOBAHUS

OnpenensioT noHATHs, GOPMHUPYEMBIE B X0/1€
U3y4YECHUS TEMBI: «HAYKa», KHAYYHOE HCCIICOBAHUEY,
«HAy4YHBIA METOM», «HAYUHBIH (haKT», «HAOIIOJCHUEY,
«OKCTIEPHMEHTY, «THIIOTE3a», «3aKOH», «TCOPHS».
XapakTepu3yloT OCHOBHbBIE METOIbl HAYYHOTO
MIO3HAHMS, 3TAIbl HAYYHOTO UCCIIECJOBAHMSL.
CamocToATenbHO GOPMYITUPYIOT MPOOIEMBI
uccienoBanus. COCTaBISAIOT MOITAITHYIO CTPYKTYPY
OyZnyILIero caMOCTOSITEIbHOTO UCCIIEI0BaHUS

IIpeameTHbIe: UMETH
IpecTaBiIeHne 0 OMOJIOTHH, KaK
HayKe O JKUBOU IPUPOLIE; O
npodeccusix, CBI3aHHBIX C
Ouosiorueii; 06 ypoBHEBOM
OpraHU3aI1H KUBON MPUPOADIL.
JIuunocmmuple: 6ocrIUTaHuE Yy
yUaluxcsi 4yBCTBa TOPAOCTH 32
POCCUICKYIO OMOIOTHYECKYIO HayKYy.
MeranpeamerHbie:

Pezynamusnuvie :

OBJIaJICHUE CIIOCOOaMU
caMOOpraHu3aIuy yaeOHOM
NeSITeIbHOCTH, YTO BKJIIOYAET B ce0s
YMEHUS

Kommynuxamuenvie:

CTaBUTH LIeJH, 3a7a41 U
IUTAHUPOBATH JINYHYIO YYEOHYIO
NesTeNbHOCTh [lo3HasamenvHule:

OLIEHUBATHL COOCTBEHHBIN BKJIAJ B
NEeSTENIbHOCTh TPYIIIIBI; TPOBOIUTH
CaMOOLIEHKY JIMYHBIX Y4eOHBIX
JOCTHKCHUHN

3. CyIIHOCTb KU3HU
U CBOMCTBA KUBOT'O

CyurHoCTh NOHSTHS
«xn3Hb». CBOMCTBA
JKUBOI0. YPOBHU
OpTraHU3aIU KUBOU
PUPOIBI

OnpenensiroT MoHATHsI, GOPMUPYEMBIE B XOJIE
W3Y4YEHUS TEMBL: <GKU3HBY, «’KU3HEHHBIE CBOMCTBAY,
«OHMOJIOTHYECKUE CUCTEMBI», «OOMEH BEILIECTBY,
«Tpoliecchl OMOCHHTE3a U pacmajiay,
«Pa3APAKUMOCTBY, «PA3MHOKEHUEY,
«HACJIEJICTBEHHOCTbHY, «U3MEHYUBOCTBY, «Pa3BUTHE,
«YpPOBHU OpraHu3allu KkUBOroy. JlaroT
XapaKTEPUCTUKY OCHOBHBIX CBOMCTB KHUBOTO.
OOBSICHSIOT MPUYHHBI 3aTPYAHCHUIA, CBSI3aHHBIX C
ONpeIeJICHUEM MTOHATHUS «GKU3HBY. [IpuBOIAT MpuMepsI
OMOJIOTUYECKUX CUCTEM PA3HOTO YPOBHSI OpraHU3AIINU.
CpaBHHUBAIOT CBOMCTBA, MPOSBIISIONINECS Y 00BEKTOB
JKMUBOM M HEXKUBOU IPUPOJIBI

IIpenMeTHBIE:UMETH MPEICTABIICHIE
0 OMOJIOTHH, KaK HayKe O YKHUBOM
pUpose; O MPOQECcCUsx, CBI3aHHBIX
¢ Ouosorueii; 00 ypoBHEBOH
OpraHU3aluu KUBOU IPUPOJBI.
3HaTh:CBOMCTBA JKMBOTO;METOJIBI
HUCCIICOJOBaAHUA 6HOHOI‘I/II/I; 3HA4YCHHUC
OMOJIOTUUECKUX 3HAHUH B
COBPEMEHHOM KU3HMU.
JIuunocmmuple: BocnuTaHue y
y4aluxcs 4YyBCTBa TOPIOCTH 3a
POCCUHCKYIO OMOJIOTHYECKYIO HAYKY.
MeTanpeaMeTHbIE:




llo3nasamenvHule:

(dhopMupoBaHUE TPUEMOB PAOOTHI C
Pa3HBIMH HCTOYHUKAMU
nH(pOpMaIMU: TEKCTOM y4eOHUKa,
HAay4YHO-IIOIYJIIPHOM JINTEPaTypOH,
CJIOBapsIMH U CIIPAaBOYHHKAMU
Kommynuxamusnuie:

HAXOJIUTh OMOJIOTUYECKYIO
UH(OPMAIUIO B PA3ITUYHBIX
HCTOYHHUKAX, aHATU3UPOBATh U
OIICHUBATh MH(HOPMAIIHIO
Pecynamusnuie:

npeoOpa3oBhIBaTh HHPOPMAIIUIO U3

oHOHU (hopMBI B Ipyryio hopmy

MouJiexyasipubiii ypoBeHsb (/0 uacos)

4. MoJsiekyIsIpHBIi
YpOBEHB: 0011as
XapaKTepUCTHKA

OO6mras XxapakTepucTUKa
MOJIEKYJISIPHOTO YPOBHSI
OpraHHu3aIiH KUBOTO.
Opranudeckue BelECTBA!
OeJIKU, HyKJICMHOBBIS
KHUCIIOTHI, YTIIEBOIBI, dKUPHI
(mmuael). buonomumepsr.
Monomepsl

OmnpenensioT MOHATH, (POPMUPYEMBIE B XO/I€
U3yUYEHHs TEMBI: «OPTaHUYECKHE BEIIECTBAY, «OCIIKI»,
«HYKJICMHOBBIE KUCIIOTBI», «YTIEBOABD, (GKUPBI
(JIUIHIBL)Y, «OMOMIOTMMEPBI», «KMOHOMEPBI».
XapakTepu3yrT MOJIEKYJISIPHBIA YPOBEHb
opranu3zaium kuBoro. OMUCHIBalOT 0COOEHHOCTH
CTPOCHHS OPTaHMYECKHX BEIECTB KaK OMOMOINMEPOB.
OOBACHAIOT NIPUYNHBI U3yYSHHS CBOMCTB
OPraHMYECKHX BEIIECTB UMEHHO B COCTaBE KIICTKH;
pa3HooOpa3usi CBOMCTB OMOMIOTUMEPOB, BXOISIIUX B
COCTaB JKHMBBIX OPIaHU3MOB. AHAIN3UPYIOT TEKCT
y4eOHHKa C IIeTTbI0 CAMOCTOSTEILHOTO BBISBIICHHS
OMONOTHYECKUX 3aKOHOMEPHOCTEH

IIpeamMeTHbIe: 3HATH MPEACTABICHUS
0 MOJIEKYJISIPHOM YPOBHE
OpraHU3aIMH )KHBOTO.
JIMYHOCTHDbIE:OB/IAJICHUC
WHTEJUICKTYaIbHBIMH YMECHHSIMU:
JIOKa3bIBaTh, CTPOUTDH PACCYKIECHUS,
aHaJM3UPOBaTh, CPABHUBATH, JIEIaTh
BBIBOJIBI.

MeTtanpeaMeTHble:
Pezynamusnvie:

OBJIaJIEHHE CIIOCO0aMU
CaMOOpraHu3aluu yIeOHOH
eITEIbHOCTH
Kommynuxamuenvie:

CTaBHTh LIENIH, 3a0a4l U
IUTAHUPOBATH JINYHYIO YYEOHYIO
eITEIbHOCTD
Iloznasamenvuvie.

OIIEHHBATh COOCTBEHHBIN BKJIAJ B
JIEATECIbHOCTD I'PYIIILI; IPOBOJIUTH




CaMOOLIEHKY JIMYHBIX Y4eOHBIX
NOCTW)KEHUI

5. VrieBoasl

VrieBoasl. YIIeBOIbI, HIIN
caxapupl. MoHOCaxapubl.
Jucaxapuusl.
[Tonucaxapu bl

OnpenenstoT noHATHS, GOPMHUPYEMBIE B X0/1€
U3YUYCHHSI TEMBI: «YTJICBOIbI, HIIH CaXapHUab»,
«MOHOCAXaPHJIBI», «TUCAXAPUABD», «IIOTHCAXAPHUIIBI,
«pub03ay, «Ie30KCUpH003ay, «IITHK03a», «PPyKTO3ay,
«TATAKTO3ay, «Caxapo3ay», «MAIbT03ay, «IaKT03ay,
«Kpaxmai, «TITUKOTEH, «XUTHHY. XapaKTepU3yIT
COCTaB U CTPOCHUE MOJIEKYJT YTIEBOOB.

Y cTaHaBIMBAIOT MPUYUHHO-CIICICTBEHHBIEC CBS3H
MCKAY XUMHUYCCKUM CTPOCHUCM, CBOMCTBaMU U
(GYHKIUSMU YTIIEBOJOB HA OCHOBE aHAJIN3a PUCYHKOB
U TEKCTOB B yueOHuke. [IpuBoasT mpuMepsl
YIJIEBOIOB, BXOSIINX B COCTaB OPraHU3MOB, MECTa UX
JIOKAJIM3AIUH U OMOJIOTHYECKYIO POJTh

IIpeameTrHsbIe: 3HAaTh COCTAaB,
CTpoeHHue U PYHKLUHUN OPraHMYeCKUX
BeIECTB (YIJIEBOJOB, JIMITHIOB),
BXOJISIIUX B COCTaB KUBBIX
OpPTaHU3MOB.

JInyHOCTHEIE: OBIaJCHUE
WHTEIJIEKTYyaThbHBIMA YMEHUSIMH:
JOKa3bIBaTh, CTPOUTH PACCYXKICHUS,
aHAIM3UPOBATh, CPABHUBATH, JCNATh
BBIBOZIbI

MeranpeamerHbie:
Pezynamusnvie:

OBIIJICHHE CITIOCO0aMU
caMOOpraHu3aIuy yaeOHOM
JESITEIIbHOCTH

Kommynuxamugnvoie:

CTaBUTH I, 3a0a9l U
IUTAHUPOBATH JIMYHYIO YUeOHYIO
NEeSATENbHOCTD [lo3HasamenvHule:

(dhopMHUpOBaHKE PUEMOB PaOOTHI C
Pa3HBIMH HCTOYHUKAMH
nH(popMaIuu: TEKCTOM yuyeOHHUKa,
Hay4HO-IIOMYJIIPHOM JINTEPATypOi,
CJIOBapsIMHU U CIIPaBOUYHUKAMU;
HAXOJUTh OMOJIOTUYECKYIO
uH(}OpPMAaLIHIO B Pa3IMUHbIX
HCTOYHUKAX.

6. JIutm et

Jlunuaet. Kupsel. 'opMOHBI.
DYHKIMU JTUNH]IOB:
SHEpreTuyecKas,
3alracaroias, 3aiuTHas,
CTPOMUTEIbHAS,

OnpenenstoT NoHATHS, GOPMHUPYEMBIE B X0/1€
W3YYEHUS TEMBL: JTUIHAJIBIY, <GKUPBI», <TOPMOHBI»,
«@HepreTudeckas GyHKIIHUS JTUMUI0BY, «3aracaroas
GYHKIUS JTUMUAIO0BY, «3alUTHAS QYHKIIUS JIUIUI0BY,
«cTpouTenabHas PYHKIHS JTUTUAOBY, «PETYIITOpHAs

IIpeameTrHsbIe: 3HAaTh COCTAaB,
CTpPOCHHE B (PYHKIIUU OPTraHUIECKUX
BeLIECTB (YIJIEBOJOB, JIMITUIOB),
BXOJISAIIHNX B COCTaB KUBBIX
OPTraHU3MOB.




peryisTopHas

GyHKIUS TUNUI0BY. J[al0T XapakTepUCTHKY COCTaBa U
CTPOCHUS MOJICKYJT JIMITHIOB. Y CTAHABJINBAIOT
MPUIUHHO-CIICACTBCHHBIC CBA3U MCIKAY XUMUYICCKUM
CTPOCHHUEM, CBOMCTBaMU M (DYHKIIMSIMH YTJICBOIOB Ha
OCHOBE aHAJIN3a PUCYHKOB U TEKCTOB B YUE€OHHKE.
[TpuBOAAT IPUMEPHI JTUIHUIOB, BXOISIINX B COCTAB
OpTraHnu3MOB, MECTa UX JIOKAJIU3AlUU U
Ouosornueckyro postb. OOCyXIaroT B Kilacce
HpO6JIeMBI HAKOIIJICHUA JKUPOB OpraHU3MaMHU B LEJIAX
YCTAHOBJICHUA ITPUIUNHHO-CJICACTBCHHBIX CBSI3eH B

pUpoIe

JIMYHOCTHBIE: OBJIAJICHUE
MHTEJJIEKTYaIbHBIMA YMEHUSIMHU:
JTOKA3bIBATh, CTPOUTH PACCYKICHUS,
aHAJIM3UPOBATh, CPABHUBATD, JEJaTh
BBIBOIBI

MeTanpeameTHble:
Pezynamusnvie:

OBJIAJIEHHE CIIOCO0aMU
CaMOOpraHu3aluHu YIeOHOH
JESITEIIbHOCTH

Kommynuxamuegnvoie:

CTaBUTH IIEIH, 3aa9l U
IUTAHUPOBATH JIMYHYIO YUeOHYIO
JESITEIbHOCTh

llo3nasamenvhoie:

(dhopMUpOBaHHE TPHEMOB PAOOTHI C
Pa3HBIMH UCTOYHHUKAMHU
nH(popMaIu: TEKCTOM yueOHHUKa,

HAay4YHO-NIONYJIIPHOW JIUTEPATYPOH,
CJIOBapsIMH | CIIPAaBOYHUKAMU;
HAXOJUTh OMOJIOTUYECKYIO
UH(POPMALIMIO B PA3TUYHBIX
MCTOYHUKAX, aHATU3UPOBATh U
OLIEHUBATh HH(OPMAIIHIO,
npeoOpa3oBhIBaTh HHPOPMAIIUIO U3

oHOHU (hopMBI B Ipyryio hopmy

7. CocTaB U cTpoeHue
0enKoB

CocraB u cTpoeHue OEIKOB.

benku, nny npoTenHBI.
IIpocThie U cnoxHBIE
0enku. AMUHOKHUCIIOTHI.
[HomunenTtun. Ilepsuunas,
BTOPUYHAsI, TPETUYHAS U
YETBEPTUUHAS CTPYKTYPBI
OenkoB. JleHaryparus

OnpenenstoT noHATHS, GOPMHUPYEMBIE B X0/1€
U3y4YECHUS TEMBI: «OCJKH, WU IPOTEUHBD, KIIPOCTHIE U
CJIOJKHBIE OEITIKN», «@MUHOKHCIIOTBD», «IIOJUIICITHI,
«TePBUYHAS CTPYKTYpa OCIIKOBY, «BTOPUYHAS
CTPYKTYpa OEJIKOB», «TPETUUHASI CTPYKTYpa OEIKOBY,
«4ETBEPTUYHAS CTPYKTYpa OETKOBY. XapaKTepH3yIOT
COCTaB U CTPOCHUE MOJIEKYI OEJIKOB, IPHYNHBI
BO3MO)KHOT'O HAPYIIECHHUS NPUPOTHON CTPYKTYPHI

IIpeamerHble: 3HATH COCTAB,
cTpoeHue u pyHKIIUU OEITKOB,
BXOIAIINX B COCTaB JXHUBOTO.
JInyHOCTHEIE: OBJIagcHUE
HWHTCJUICKTYAJIbHBIMH YMCHUSMU:
JOKa3bIBaTh, CTPOUTH PACCYKICHUS,
AHAJIM3UPOBATh, CpaBHUBATL, JCJIATh
BbIBOJIbI. HaxomuTthb BBIXOA U3




Oenka

(nenaryparun) 6enkoB. [IpuBoaaT npumepsl
JeHATypaluu OEJIKOB

CIIOPHBIX CUTYallUH
MeTanpeamMerHbie:
IloznasamenvHule:

OBJIaZIcHNE crioco0aMu
caMOOpraHu3aIluy yueOHOH
NEeSITeNIbHOCTH, YTO BKIIOYAET B ce0s
YMEHUS

Pezynamusnvie:

CTaBUTh LI, 337a4U U
IUTAHUPOBATh JTMYHYIO yUEOHYIO
nesTeNbHOCTh. COOTHOCUTH
NpaBUIBHOCTH BEIOOpA U pe3ysbTara
JEUCTBUSA

Kommynuxamuenvie:

OllEHHBaTh COOCTBEHHEIN BKJIaJ B
NCATCIIBHOCTD I‘py1'[HH; HpOBOI[I/ITB
CaMOOIICHKY JINYHBIX YYCOHBIX
JTOCTHIKCHUH

8. OyHKIIUU OEIKOB

DOyHKIIUN OETKOB:
CTPOUTEINbHAS,
JIBUTATENNbHAas,
TPAHCIIOPTHAS, 3alUTHAs,
PETyISATOpHAs, CUTHATIbHAS,
DHEepPreTHYecKas,
KaTaJTuTHYeCKas

VY cTaHaBIMBAOT MPUYUHHO-CIICICTBEHHBIC CBS3H
MEXIy XMMUYECKHM CTPOCHUEM, CBOICTBAMU H
GbyHKIMSIMU OEJIKOB HAa OCHOBE aHaJM3a PUCYHKOB U
TEKCTOB B yueOHUKe. [IpuBOaAT nprMeps! OeNKoB,
BXOJISIIIUX B COCTaB OPraHU3MOB, MECT UX
JIOKaJIH3alMy U OMOJIOTHYECKON POJIn

IIpenmerHble: 3HATh COCTaB,
cTpoeHne #  (QyHKIUM  OEJKOB,
BXOJAIINX B COCTaB KHUBOTO.
JIMYHOCTHBbIE: OBJIaJICHHUE
WHTEJUICKTYaJIbHBIMA YMEHUSIMU
JIOKa3bIBaTh, CTPOUTH PACCYKIACHUS,
aHaJM3UPOBATh, CPABHUBATD, JEJIATh
BBIBOJIBI.

MertanpeamerHbie:
Kommynuxamuenvie:

pa3BUTHE KOMMYHUKATHBHBIX
YMEHUH U OBJIQJICHUE OMBITOM
MEXJTMYHOCTHONH KOMMYHHUKAIIUH,
BECTH YCTHBIM MUCbMEHHBIN JUAJIOT,
KOOPJIMHUPOBATh U IPUHUMATh
pa3JIMYHbIEC MTO3UIIUH BO




B3aUMO/JICHCTBUU
Pezynamusnvie:

CoOOTHOCUTH MPAaBUIBLHOCTH BBIOOPA
Y pe3ysibTara IeUCTBUS
lloznasamenvHule:

dhopMHupoBaHUE TPUEMOB PAOOTHI C
pa3HBIMU UCTOUHUKAMU
nH(pOpMAIU: TEKCTOM y4eOHUKa,
Hay4YHO-IIONYJIIPHOU JINTEPATypon

9. HyknenHoBbIE
KHUCJIOTBI

HykienHoBbIe KHCIOTHI.
Jle30KkcuprOOHYKIEUHOBAS
kucinora, wiu JIHK.
PuGonykienHosas
kucnota, miu PHK.
A30THCTBIE OCHOBAHUS:
aJIeHUH, TYaHUH, [IUTO3MH,
TUMUH, YPaIuJI.
KommiiemeHTapHOCTS.
Tpancnoptaas PHK
(TPHK). Pu6ocomuas PHK
(pPHK). Unadopmarmonnas
PHK (uPHK). Hykneotun.
JIBoiiHast cripasb

OnpenenstoT NoHATUsA, GOpMUPYEMBIE B X0O/I€
W3Y4YEHUSI TEMBI: «HYKJIEMHOBAsI KUCITIOTA,
«I1e30KCUPpUOOHYKIIenHOBas kuciora, win JJHK»,
«pubonykiIenHoBas kucnora, uiau PHK», «azoructsie
OCHOBAHUS», «aJICHUHY», «TYaHUH, «IIUTO3UHY,
CTUMHUHY, «ypalW», «KKOMILIEMEHTAPHOCThY,
«rpancnioptHas PHK (TPHK)», «pubocomuas PHK
(pPHK)», «undopmarnmonnass PHK (uPHK)»,
«HYKJIEOTU», «1BoMHas cnupais JJHK». [lator
XapaKTepUCTUKY COCTaBa U CTPOEHUS MOJIEKYII
HYKJIEMHOBBIX KHACJIOT. Y CTaHAaBIMBAIOT IPUUNHHO-
CJIEICTBEHHBIE CBSA3H MEXKIY XUMHUECKUM CTPOCHHUEM,
CBOMCTBaMH U (DYHKIIUSIMU HYKJICUHOBBIX KHCIIOT Ha
OCHOBE aHaJli3a PUCYHKOB U TEKCTOB B y4eOHUKe.
[IpuBOsAT MpUMEPHI HYKJIEUHOBBIX KHCIIOT, BXOSALIUX
B COCTaB OPraHM3MOB, MECT UX JIOKAJIU3AlUU U
o6uonornyeckoit ponu. CocTaBisIOT IJIaH naparpadga
ydyeOHMKa. Pemaror 6mnomornueckue 3aaaun (Ha
MaTEeMaTUYECKHUI pacyeT; Ha MPUMEHEHUE TPUHITUIA
KOMILJIEMEHTAPHOCTH )

IIpenmeTHble: cocTaB, CTPOCHHE U
(GYHKIINY HYKJIEMHOBBIX KUCIIOT,
BXOJIALINX B COCTAB KUBOTO.
JIn4HOCTHBIE:OBIIaICHUE
MHTEJJIEKTYaTbHBIMA YMEHUSIMHU:
JOKa3bIBaTh, CTPOUTH PACCYKIICHUS,
aHAJIM3UPOBATh, CPABHUBATH, JI€JaTh
BBIBO/IBI.

MeranpeamerHbie:
Pezynamusnvie:

dbopMupoOBaHUE TPHUEMOB PAOOTEHI C
Pa3HBIMH UCTOYHHUKAMHU
UHpOpPMALIMU: TEKCTOM y4eOHUKa,
Hay4YHO-NIONYJIIPHOU JIUTEPATYPOH,
CJIOBapsIMU | CIIPAaBOYHUKAMHU
llo3nasamenvhoie:

HAXOJUTh OMOIOTUYECKYIO
uH(}OpPMAaLIHIO B Pa3IMUHbIX
UCTOYHUKAX, aHATTH3UPOBATH U
OIICHUBATh HH(POPMAIIHIO,
npeoOpa3oBbIBaTh HHPOPMALIUIO U3
oHOHU (hopMBI B IpyTryio hopmy
Kommynuxamusnuie:
KoopaunupoBaTh 1 IpUHUMATD
pa3TUYHBIE TIO3UIIUU BO
B3aMMOJICICTBUH, CTAaBUTH IIEJIH,
3a/1a4¥ W TUTAHUPOBATH JTUYHYIO




y4eOHYIO eATEeIbHOCTD,

10. AT® u npyrue
OpraHu4ecKue
COEMHEHUS KIETKU

Anenosuntpudocdar
(ATD).
Anenoszunaudocdar
(A1D).
AnenozuamMoHodocdar
(AM®). Makponpruyeckast
CBs13b. BUTamuHbl
AKHUPOPACTBOPUMBIE U
BOJIOPAaCTBOPHUMBIE

OnpenenstoT noHATHS, GOPMHUPYEMBIE B X0/1€
n3ydeHus TeMbl: «aneHosuHTpudocdar (ATD)y,
«anenosuuaudocdar (AJLD)»,
«anenozuaMoHodochar (AMD)y», «makpospruueckas
CBSI3bY, <OKUPOPACTBOPUMBIC BUTAMUHBIY,
«BOJOPACTBOPUMBIE BUTAMUHBIY. XapaKTepU3YIOT
cocTaB U cTpoeHue MoseKyasl AT®. [IpuBoadr
pUMepbl BUTAMUHOB, BXOSIINUX B COCTaB
OpPraHU3MOB, U UX OMOJIOTHYECKOH posu. ['0ToBAT
BBICTYIUIEHHE C COOOIIIEHUEM O POJIM BUTAMUHOB B
(YHKIMOHUPOBAHUH OPraHU3Ma YeJIOBeKa (B TOM
YHClIe C UCTIOIb30BaHUEM KOMITbIOTEPHBIX
TexHoJorui). O0CYKIar0T pe3ylbTaThl pabOTHI C
OJIHOKJIACCHUKaMHU

IIpeameTHsbIe: 3HAaTh COCTAaB,
CTpOCHHE M (PYHKITUU OPTraHUIECKHUX
BemiecTB (AT®), BXOAAIINX B COCTaB
JKHBOTO.

JIMYHOCTHBbIE: OBJIaICHHUE
MHTEJUIEKTYaJIbHbIMU YMEHUSAMMU:
JIOKa3bIBaTh, CTPOUTDH PACCYKICHUS,
aHAJIM3UPOBATh, CPABHUBATH, JIEIaTh
BBIBOJIBI.

MeTanpeamerHbie:
Kommynuxamuenvie:

YMEHHE aJIeKBaTHO MCIOJb30BATh
peyeBbIe CpeCTBA ISl AUCKYCCUU U
apryMeHTallui CBOEH MO3UIUU
Pezynamusnvie:

CpPaBHMBATh PAa3HbIEC TOUKU 3PEHUS,
apryMEHTHUPOBATh CBOIO TOUKY
3peHUs1, OTCTANBATh CBOIO TTO3UIIUIO
Iloznasamenvuvie:

opimanenne UKT koMeTeHTHOCTIMU
JUTSL TIOJTYYEHHUSI TOMTOJIHUTENbHON
nHpopmaruu mpu opopMICHUN
pe3yabTaTOB HAyYHO-
HCCIICIOBATEIbCKOMN JIEITEILHOCTH B
BHJIE MPE3CHTAIUU

11. Buonornueckue

[TonsTue o karanm3aropax.

OnpenenstoT noHATHS (HOPMUPYEMBIE B XOI€

IIpeaMeTHBIe: yMETH IIPOBOAUTD

KaTaJnu3aTophl buonoruueckue U3YYEHHUS TEMBI: «KaTalIu3aTop», «PepMeHT», HECJIOKHbIE OMOJIOTHYECKHe
Jlabopamopnas KaTaiau3aTopbl. @epMeHT. «KO(epMEHT», «aKTUBHBIN LIEHTP (pepMeHTa. AKCIEPUMEHTBI ISl U3Y4YEHHUS
paboma Nel Kodepment. AKTUBHBIN XapakTepu3yrT posib OMOJOTHYECKUX KaTalu3aTOPOB | CBOMCTB OPraHUYECKUX BEIIECTB U
Pacmennenue HeHTp pepmeHTa. B KjIeTKke. ONHUChIBAIOT MEXaHU3M paboThl (hepMeHTOB. | (pyHKIMIA (hepMEHTOB Kak
nepokcua Bonopoaa | Jlabopamopuas paboma [TpuBoasAT mpuMeps! HEPMEHTOB, UX JTOKAIU3ALUY B OHOJIOTMYECKIX

bepMeHTOM Pacmienienne nepokcuaa OpraHu3Me M uX OMOJOrMYEeCKOH pOoJIH. KaTaJIn3aropoB./IMYHOCTHBIE:OBIIA]




KaTana3on

BOJIOpoJia pepMEeHTOM
KaTana3zou

YcraHaBiIuBaOT NPUYNHHO-CIICACTBCHHBIC CBA3U
MeXIy OeIKOBOM pUpoAol PepMEHTOB U
ONITUMAIIEHBIMU YCJIOBUSAMH UX (PYHKIIMOHUPOBAHHUS.
OTtpabatpIBatOT yMEeHHS (OPMYITUPOBATH TUIIOTERHI,
KOHCTPYUPOBAThb, HPOBOAUTH SKCIICPUMCHTHI,
OILICHUBATh MOJTyYCHHBIE PE3yIbTaThl HA OCHOBE
coJiepKaHus J1abopaTOpHON PabOTHI

€HHE WHTEIJUIEKTyaTbHBIMU
YMEHUSIMU: 10Ka3bIBaTh, CTPOUTH
paccyxIeHus1, aHaJIU3UPOBaTh,
CPaBHUBATb, JI€J1aTh BHIBOJBI.
MeranpeamerHbie:
Kommynuxamuenvie:
dbopmMupoBaHuE MPUEMOB paOOTHI C
pa3HbIMU UCTOYHUKAMU
UH(POPMAIIUN: TEKCTOM yueOHHKa,
Hay4YHO-IIOIYJISIPHOM JINTEPATypOu,
CJIOBApSIMHU U CIIPAaBOYHUKAMU
IlosnasamenvHoie:

HaXOAUTh OMOJIOTHUYECKYIO
UH(POPMALIUIO B PA3TUUHBIX
UCTOYHHKAX, AHATU3UPOBATh U
OLIEHUBATh UH(POPMAIUIO
Pezynamusnvie:

npeoOpa3oBbIBaTH HH(POPMAIIHIO U3

ontHOM (OpMEBI B ApyTYIO hopmy

12. Bupycsi

Bupycesl. Kancug.
Camoc60opka BUPYCHBIX
yactuil. [{uki pa3Butus
BHpYyCa

OnpenenstoT NoHATUsA, GOpMUPYEMBIE B X0O/I€

HU3YUCHUSA TCMBL: KBUPYCBI», «KaIllCUI», «caM0c6opI<a».

XapakTepus3yroT BUPYChI KaK HEKJIETOUHBIE (DOPMBbI
JKU3HH, OMUCHIBAIOT LIMKJI PA3BUTHUS BUpYCa.
OnuchIBalOT OOIIHI TUTAaH CTPOCHUS BUPYCOB.
[IpuBoasT MpUMEpHI BUPYCOB U 3a00JI€BaHUH,
BBI3BIBaEMBIX UMHU. OOCYKIaI0T MPOOIEMBI
IIPOUCXOXKAECHUS BUPYCOB

IIpeameTHbIe: 3HATH O BUPyCax Kak
HEKJIETOYHBIX (POpMaX JKU3HU.
JInyHOCTHEIE: OBIaJCHUE
MHTEJUIEKTYaIbHBIMH YMEHUSMU:
JIOKa3bIBaTh, CTPOUTH PACCYKICHHUS,
aHaJIM3UPOBaTh, CPABHUBATH, JIENIATh
BBIBOJIBI.

MeranpeamerHbie:
Ilosnasamenvhoie:

(dbopMupoBaHUE TIPUEMOB PaOOTHI C
pa3HBIMU HCTOYHUKAMU
UH(POPMAIIUN: TEKCTOM yueOHHKa,
Hay4YHO-TIONYJSAPHOU JIUTEPATypOH,
CJIOBApSIMHU U CIIPAaBOYHUKAMU
Kommynuxamuenvie:




HAXOJUTh OMOIOTUYECKYIO
UHQPOPMAITUIO B Pa3THIHBIX
HCTOYHHKAX, aHATM3UPOBATH U
OIICHUBATh MH(HOPMAIIHIO
Pecynamusnvie:

npeoOpa3oBbIBaTh HH()OPMAIIHIO U3

OIHOM (OPMBI B APYyTyI0 hopMy

13. O0o01arommit
YpOK

OnpenensitoT NOHATUS, CPOPMUPOBAHHBIE B X0O/I€
U3y4eHHUs TeMbl. J[al0T OLIEHKY BO3pacTarouieil poaun
€CTECTBEHHbIX HayK M Hay4YHbIX HCCIIEI0BaHUN B
COBPEMEHHOM MHUpE, IOCTOSTHHOMY ITPOLIECCY
9BOJIIOIIMM Hay4yHOTO 3HaHUS. OTpabaThIBAIOT yMEHUS
(dbopMyITHUpPOBaTh THUIOTE3bI, KOHCTPYHUPOBATh,
MPOBOAMUTH IKCIIEPUMEHTHI, OLIEHUBATh MOJIyYEHHbIE
pe3yJIbTaThl

IIpeameTHbIe: 3HATh COCTAaB,
CTpoeHUE U PYHKIIUN OPraHUYECKUX
BEIIECTB, BXOJAIINX B COCTaB
JKHBOTO.

JInyHoCTHEIE: OBIAaJCHUE
WHTEJUICKTYaIbHBIMU YMEHUSIMU:
JIOKa3bIBaTh, CTPOUTH PACCYKICHUS,
aHaJM3UPOBATh, CPABHUBATD, JI€IaTh
BBIBOJIEI.

MeranpeamerHbie:
Kommynuxamuenvle:

yMEHHUE aJ€KBaTHO UCIIOIb30BATh
peyeBbIe CpeCTBA ISl AUCKYCCUU U
apryMEeHTaluU CBOEU MO3UIINHI
Pezynamusnvie:

CpPaBHUBATH pa3HbIE TOUKHU 3PEHUS,
apryMeH-TUPOBATh CBOIO TOUKY
3peHMs], OTCTAUBATh CBOIO MO3UIIUIO
Iosnasamenvhbie:

oBnajgeHue MKT xoMIIeTEeHTHOCTSIMH
JUISL TIOJTYYEHUS JJOTIOJTHUTEIbHON
uHpopManuu Ipu 0hOpMIICHUN
pe3yJIbTaTOB HayYHO-HCCIIEA0BA-
TENNbCKOM JICITEILHOCTH B BUJIC
Mpe3eHTalun




Kierounblii ypoBens (15 gacoB)

14. KneTo4yHbIi
YpOBEHB: 001Iast
XapaKTEePUCTHKA

OO1m1ast xapaKTepUCTHKA
KJIETOYHOTO YPOBHS
OpTaHHU3aINH KUBOTO.
Knerka — cTpykTypHas u
(byHKUIMOHATBHAS €AMHUIA
JKU3HUA. XUMUYECKUI
COCTaB KJICTKU. MeToIbI
U3YYEHHUS KIIETKU.
OCHOBHbBIE TIOJIOKEHUS
KJIETOYHOU TEOpUHU

OnpenenstoT noHATHS, GOPMHUPYEMBIE B X0/1€
W3YYEHUS TEMBI: «KJIETKa», «METO/bl U3YUEHUS
KIIETKI», «CBETOBAsi MUKPOCKOIHSI», «QJIEKTPOHHAs
MUKPOCKOIIHSI», «KJIETOYHAsI TEOPUS». XapaKTePU3YIOT
KJIETKY KaK CTPYKTYPHYIO M (DYyHKIIHOHAIbHYIO
€MHUIY )KU3HU, €€ XUMHUECKUI COCTAB, METObI
u3ydeHus. OOBSCHSIIOT OCHOBHBIE MTOJIOKEHUS
KJIETOYHOU Teoprur. CpaBHUBAIOT MPUHIIUIIB PAOOTHI U
BO3MOKHOCTH CBETOBOU U DJIEKTPOHHOM
MUKPOCKOITUYECKOW TEXHUKH

IIpeameTHbI€e:3HATHOCHOBHBIE
METOJIbI U3YYEHHSI KJIETKH; OCHOBHEIC
MIOJIOXKECHHSI KIIETOYHOM TEOPUU; METh
NPEACTaBICHNUEO KIIETOYHOM YPOBHE
OpTaHHU3aIH KUBOTO;

0 KJIETKE KaK CTPYKTYpHOU U
(GYHKIMOHATHHOW MHULIC KU3HU.
JInuHOCTHBIE: YMETh OOBSICHSTH
HEO0OXOMMOCTb 3HAHUN O KJIIETOYHOU
TEOPHH TSI TOHUMAHUS €INHCTBA
CTpOeHUS U PYHKIIMOHUPOBAHUS
OpPTraHU4eCcKOro MHpa.
MeranpeamerHbie:
Ilosnasamenvhoie:

dbopMupoOBaHUE TPUEMOB PAOOTEHI C
pa3HBIMU HCTOYHHKAMHU
UHpOpPMaLIMU: TEKCTOM y4eOHUKa,
Hay4YHO-NIOMYJIAPHOU JIUTEPATYPOH ,
HAXOJUTh OMOIOTUYECKYIO
UH(POPMAIIHIO B PA3ITUIHBIX
HUCTOYHUKAX

Kommynuxamusnuie:
aHAJIM3UPOBATH U OLICHUBATD
uH(pOpMAaIIHIO, TPEOOPa3OBLIBATH
nHpopmaIro u3 o1HON GOpMBI B
Apyryto Gopmy

Pezynamusnvie:

CPaBHHBATh Pa3HbIC TOUKH 3PCHUS,
apryMEeHTHPOBATh CBOIO TOUKY
3peHUs, OTCTAUBATh CBOIO IMO3HIIHIO




15. Obumue cBeneHus
0 KJIeTKaX.
Krnerounas membOpana

OO011ue cBeIeHus O
CTPOCHUH KJIETOK.
Huromnazma. Anpo.

Opranoussl. MemOpaHna.

Kiterounast memOpana.
®daronuros. ITnHonuTos

OnpenensioT noHATHs, GOPMHUPYEMBIE B X0/1€
U3YYEHHUS TEMBL: «IIUTOIUIa3May, «Ipoy,
«OpraHoubI», «MeMOpaHay, «KJIeTOYHast MeMOpaHay,
«(aronuTo3», «IUHOLMUTO3)». XapaKTEPU3YIOT U
CPaBHUBAIOT MPOLIECCH (ParonuTo3a U MUHOIUTO3A.
OnuchIBalOT 0COOCHHOCTH CTPOCHUS YacTeH U
OpPTraHOMJIOB KJIETKH. Y CTAHABIMBAIOT TPUYHHHO-
CJIEICTBEHHBIE CBSA3H MEXKIY CTPOCHUEM KIIETKH U
OCYILIECTBIICHHEM €10 IPOIIECCOB (paronuTosa,
CTpOCHUEM U (PYHKIHMSIMU KJICTOYHOM MEMOpaHBbI.
CocraBnsroT 1U1aH maparpada

IIpenmeTHBIE:3HATH OCOOCHHOCTH
CTPOEHUS KIETKU; QYHKIINH
OpPraHOMOB KJIETKHU.

JIn4HOCTHBIE: YMETH OOBICHSTD
HEO0OXOANMOCTh 3HAHUH O CTPOCHUH
¥ MHOTOOOpa3nu KJIETOK

MeranpeamerHbie:

Ilosnasamenvhoie:

dbopMupOBaHUE TPHUEMOB PAOOTHI C
pa3HBIMU HCTOYHHKAMHU
UHpOpPMALIMU: TEKCTOM y4eOHUKa,
Hay4YHO-TIOMYJIAPHOU JIUTEPATYPOil

Pezynamusnvie:

HAXOJUTh OMOIOTUYECKYIO
uH(}OpPMAaILIHIO B Pa3IMUHbIX
HUCTOYHUKAX, aHATTH3UPOBATH U
OIICHUBATh HH(POPMAILIHIO,

Kommynuxamuenvie:
KoopaunupoBats 1 npuHuMaTh
pa3IMYHbIE TIO3UIIH BO
B3aHMOI[eﬁCTBHH, AHAJIU3UPOBATL U
OIICHUBATh HH(OPMAIIHIO,
npeoOpa3oBbIBaTh HHPOPMALIUIO U3

OJIHOU (hOPMBI B IpYTYIO hopMy




16. SAnpo

Snpo, ero ctpoenue u
(GYHKIIUM B KJIETKE.

[IpoxaproTsl. JyKapHUOTBHI.

XpOMOCOMHEBIN HAOOP
KIIETKU

OnpenensioT noHATHS, GOPMHUPYEMBIE B X0/1€
W3YUYEHUS TEMBI: «IIPOKAPHUOTHI», «IYKAPHUOTHI»,
«XPOMaTHH», «XPOMOCOMBI», «KAPUOTHUII»,
«COMATHYECKHE KIETKUY, «TUTIOMIHBIA Ha00p»,
«T'OMOJIOT'HYHEIC XpOMOCOMbI», ((I‘aH.HOI/II[HBII\/'I Ha60p
XPOMOCOMY», «TaMEThI», «IIPBIIIKOY». XapaKTEPUIYIOT
CTPOEHHUE s1/Ipa KIJIETKHU U €r0 CBSI3U C
SHIOIUIA3MATHYECKOM CEThI0. Perraror Onosiornueckme
3a/1a4d Ha OMpeJIeJICHUE YHClia XPOMOCOM B
TariIOnAHOM U JUITJIONITHOM Ha60pe

IIpenmeTHBbIE: 3HATH 0COOCHHOCTH
CTPOCHHUS KIETKH; (PYHKIIMH
OpPraHOMOB KJIETKHU.
JInyHOCTHEIE:OBIaJCHHUE
HHTGHHGKTyaHBHBIMI/I YMGHI/IHMI/II
JIOKa3bIBaTh, CTPOUTH PACCYKICHUS,
aHaJII/IBI/IpOBaTL, CpaBHI/IBaTB, AeJIaThb
BBIBOJIBI.

MeranpeamerHbie:
Ilosnasamenvhoie:

dbopMupoBaHUE MPUEMOB paOOTHI C
pa3HBIMU HCTOYHUKAMU
UH(POPMAIIMU: TEKCTOM yueOHHKa,
Hay4YHO-TIONYJSAPHOU JIUTEPATypOH,
CJIOBapsIMH | CIIPABOYHHKAMU;
HAXOAHUTh OMOJIOTHYECKYFO
UH(GOPMAITUIO B PA3ITUYHBIX
UCTOYHHMKAX, aHATTM3UPOBATh U
OIICHUBATH MH(POPMAIIHIO,
npeoOpa3oBbIBaTh HH(OPMAIIHIO U3

OIHOM (OPMBI B APYTYIO hopMy

Pecynamusnuie:

YMEHHE YCTaHABIUBATh
COOTBETCTBHE MOTYUYEHHOTO
pe3yabTara MoCTaBIEHHOM LeTn

KommynukamueHnwvle: CTaBUTD 1EITH,
3aJaud | TUTAHUPOBATh JTMUHYIO
y4eOHYIO JIeATEIBHOCTh




17. DuponnasMaTu-
yecKast CETh.
Pu60COMEL
Kommnekce I'onpmxu.

DHAOIUIa3MaTHUECKasI CETh.
Pu6ocomer. Kommekc
T"onpxu.

OnpenensioT noHATHs, GOPMHUPYEMBIE B X0/1€
U3YYCHUS TEMBI: «IHJOTUIa3MaTHYECKas CEThY,
«pUOOCOMBI», «KOMIUIEKC [ OJBIKIY, «JTU30COMBDY.
XapakTepu3yIoT CTPOCHUE MTEPEUNCICHHBIX
OpPraHOMJIOB KJIETKH U UX (PYHKIIMU. Y CTAaHABINBAIOT
HNPUYNHHO-CIIEJCTBEHHBIE CBSI3M MEXIY CTPOCHHUEM U
(GyHKIMAMEU OMOIOTHYECKUX CUCTEM Ha MPUMeEpe
KJIETKH, €€ OPTaHONIOB M BHIITOJIHSIEMBIX UMH
¢ynkuuit. Paboraror ¢ winmtocTpanusMu yueOHnuKa
(CMBICTIOBOE UTEHUE)

IIpeamMeTHBIE:3HATEOCOOCHHOCTH
CTPOEHHUS KIETKH; (PyHKIMU
OpPTraHOMJIOB KIIETKH.
JInyHOCTHEIE:OBIaJCHHUE
MHTEJUIEKTYaIbHBIMA YMEHUSMU:
JIOKa3bIBaTh, CTPOUTH PACCYKICHHUS,
aHaJIM3UPOBaTh, CPABHUBATH, JIENIATh
BBIBOJIBI.

MeranpeamerHbie:
llo3nasamenvHule:

OBJIAJIEHHE CIIOCO0aMU
CaMOOpraHu3aluu yaeOHOH
JeSITETbHOCTH
Kommynuxamusnuie:

YMeHus CTaBUTh LENH, 3a/1a4d U
IUTAHUPOBATH JINYHYIO YUEOHYIO
NeSITETbHOCTD

Pecynamusnuie:

OLIEHUBAaTh COOCTBEHHBIN BKJIaJ B
JeSITeIbHOCTH TPYIIIbI; TIPOBOIUTD
CaMOOLIEHKY JIMYHBIX Y4€OHBIX
JOCTUKCHUN

18. JIuzocoMsl
MuTOXOHIpHUH.
IImacTuanl

JIN30COMBI
Murtoxonapuu. KpucTsl.
IImacTuabr

IInacTuapl: TEHKOMIACTHI,
XJIOPOILIACTBHI,
XpoMoIIacTsl. I paHbl

OnpenensitoT moHATHS, GOPMUPYEMBIE B XOJIE
M3YUYEHUS TEMBL: «JIM30COMBI», «KMUTOXOHIPUN,
«KPUCTBD», «ITACTUIBIY, «JIEUKOILIACTHIY,
«XJIOPOIUIACTBIY, «XPOMOILIACTBI», «TPAHBI»,

XapakTepu3ylT CTPOCHUE TIEPEUNCIICHHBIX
OPTraHOMJIOB KJIETKH M UX (YHKIIMH. Y CTAHABINBAIOT
MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEKIY CTPOSHUEM U
GYHKIHUSIME OMOJIOTUYECKUX CUCTEM Ha TIPUMEpPE
KJIETKH, €€ OPTaHOU IOB M BBITIONHSEMBIX UMHU
dbyakumii. PaboTarot ¢ wumrocTpanusaMu yaeOHuKa
(CMBICTIOBOE UTEHUE)

IIpenMeTHBIE:3HATH OCOOCHHOCTH
CTPOCHHUS KJIETKH: MUTOXOHAPUH,
MJIaCTUABI, KJIIETOUHBIHN LIEHTP,
OpraHOMIbI ABMKEHUS, QDYHKITUN
OpPTraHOMIOB KJICTKH.
JIMYHOCTHBIE:OB/IAJICHUC
WHTEJUICKTYaIbHBIMU YMECHHUSIMU:
JIOKa3bIBaTh, CTPOUTH PACCYKIECHUS,
aHaJM3UPOBaTh, CPABHUBATH, JIEIaTh
BBIBOJIBI.

MertanpeameTHble:
Iloznasamenvuvie.

OBJIaJIEHHE CIIOCO0aMU
CaMOOpraHu3aluu yIeOHOH
JeATEIbHOCTH




Kommynuxamuenvie:

VMeHHs CTaBUTh LIENH, 3a/1a9H 1
IUTAHUPOBATH JINYHYIO YYEOHYIO
JesATeIBHOCTh
Pecynamusnvie:

OLICHUBATH COOCTBEHHBIH BKJIAJI B
JeATENIbHOCTh IPYIIIBI; IIPOBOANUTH
CaMOOLICHKY JIMYHBIX Y4EOHBIX
JOCTUKECHUN

19. Knetounsri
LEHTP.
Opranousl
JIBVKCHMS.
Knerounsie
BKJIIOUCHMUS

Knetounblii eHTp.
ITutockener.
MukpoTpyOoUKH.
Hentpuonu. Bepereno
neneHust. PECHUYKH.
Kryruku. Knerounsie
BKJIIOUEHUS

OnpenenstoT noHATHS, GOPMHUPYEMBIE B X0/1€
U3YUYEHHS TEMBI: «KJICTOYHBIH LIEHTPY, «IIUTOCKEIIETY,
«MHKPOTPYOOUKN», KIIEHTPUOIINY», «BEPETEHO
NETICHUSI», «PECHUYUKHY, KTYTHKN, «KIIETOYHbIC
BKJTIOYCHHUS». XapaKTEePU3YIOT CTPOSHHE
NEPEYHCIICHHBIX OPTaHOUIOB KJICTKH U UX (PYHKIIUH.
Y cTaHaBIHMBAIOT MPUINHHO-CIICJICTBEHHBIE CBS3H
MEXIy CTPOCHHEM U QYHKIMSIMH OHOJTOTHUUECKHUX
CHCTEM Ha IIPUMeEpE KIETKH, €€ OPTaHOUIOB U
BBITIOJIHSIEMBIX MU (yHKIMH. PaboTator ¢
WJUTFOCTPAIUSAMHU y4eOHUKA (CMBICIIOBOE UYTCHUE

IIpeameTHbIe:3HATH OCOOCHHOCTH
CTPOCHUS KIETKU:MUTOXOHIPUH,
MJIACTUABI, KJIIETOUHBIN IIEHTD,
OpPTaHOUBI ABMKEHUS, QYHKIIHH
OpPTraHOUIOB KJICTKH.
JIMYHOCTHDbIE:OBJIAJICHUC
WHTEJUICKTYaIbHBIMH YMECHHSIMU:
JOKa3bIBaTh, CTPOUTH PACCYKICHUS,
aHaJM3UPOBaTh, CPABHUBATH, JIEJIATh
BBIBOJIBI.

MeranpeamerHbie:
To3nasamenvuuvle:

OBJAJCHUE CII0OCO0aMu
caMOOpraHu3aIuy yaeOHOu
JIEeITEIIbHOCTH
Kommyrnuxamusnvie:

YMeHus CTaBUTh LCIH, 3aJa9l 1
MJIAHUPOBATH JTMYHYIO YICOHYIO
JIEATEIbHOCTD

Pezynamusnvie:

OLIEHUBATh COOCTBEHHBII BKJIA] B
JeSATEeTLHOCTD TPYIIBI; IPOBOIUTH
CaMOOIIEHKY JTMYHBIX YIeOHBIX
NOCTW)KEHUH

20. OcobenHocTH
CTPOEHUS KIETOK

[IpoxapnoTsl. JyKapHUOTBHI.
Anaspo06s1. Criopsl.

OnpenenstoT NoHATHS, GOPMHUPYEMBIE B X0/1€
U3YYEHUS TEMBI: «IIPOKAPUOTHD», «IYKAPHUOTHI»,

IIpeameTHblIe:3HATH
OCOOEHHOCTHU CTPOEHUS KIETKU




9yKapuoT U
MIPOKapUOT
Jlabopamopnas
paboma No2.
PaccmarpuBanue
KJIETOK OakTepui,
pacTeHui u
KUBOTHBIX noJt
MHUKPOCKOTIOM

YepTtel cxoacTea u
pasnuus KJIETOK
MPOKAPHUOT U FYKAPHOT.
Jlabopamopnas paboma
PaccmarpuBanue KieTok
OakTepuil, paCTCHUH U
YKUBOTHBIX IO/
MHUKPOCKOIIOM

«aHa’pOOBI», «CIIOPBI». XapaKTepU3yIOT 0COOCHHOCTH
CTPOEHUS KJIETOK MPOKAPHOT U 3yKapuoT. CpaBHUBAIOT

0COOEHHOCTHU CTPOCHUS KIICTOK C LCIIBIO BBISABJICHUA
CXOCTBA U pa3inuuAa

HYKapHUOT U IPOKAPHOT.
JInyHOCTHEIE:OBIaJCHHUE
MHTEJUIEKTYaIbHBIMH YMEHUSMU:
JIOKa3bIBaTh, CTPOUTH PACCYKICHHUS,
aHaJIM3UPOBaTh, CPABHUBATH, JIENIATh
BBIBOJIBI.

MeranpeamerHbie:
Ilosnasamenvhoie:

OBJIAJICHUE CTIOCOOaMU
caMOOpraHu3aIluy yueOHOMH
JeSITeIbHOCTH
Pecynamusnvie:

YMEHUS CTaBUTh LI€JIH, 3aJjaud U
IUTAHUPOBATh JTMYHYIO yUEOHYIO
NesTeNbHOCTb KommyHuxamugHvle:
OLIEHUBATh COOCTBEHHBIH BKJIA] B
JeSITEIbHOCTD IPYIIIbI; IPOBOANUTH
CaMOOLIEHKY JIMYHBIX Y4eOHBIX
JOCTHKCHUHN

21. O6006maronmit
YPOK

OnpenenstoT NoHATHS, GOPMHUPYEMBIE B X0/1€
W3YYEHHUS TEMBI
XapakTepu3yroT 0COOEHHOCTH CTPOCHMSI KIIETOK

NPOKapHOT U 3yKapuoT. CpaBHUBAIOT 0COOCHHOCTH
CTPOCHUS KJIETOK C LIEJTBIO BBISBICHUS CXOJICTBA U
paziauuus

VY cTaHaBIMBAOT MPUYUHHO-CIIEICTBEHHBIE CBA3H
MEXIy CTPOCHHEM B (YHKIHSIMHU OHOJTOTHUYECKHUX
CUCTEM Ha IPUMEpE KIETKH, €€ OPraHOUO0B U
BBITOJIHSIEMBIX MU GyHKIMH. PaboTtator ¢
WITIOCTPAIMSIMU yuyeOHUKa (CMBICTIOBOE YTCHHUE)

IIpenmeTHBbIe: 3HATH 0COOCHHOCTH
CTPOCHHUS KIETKH; PYHKITIH
OpraHOMOB KJIETKH.
JInyHoCTHBIE:OBIaJCHUE
WHTEJUICKTYaIbHBIMU YMEHUSIMU:
JIOKa3bIBaTh, CTPOUTH PACCYKICHUS,
aHaJM3UPOBATh, CPABHUBATD, J1€IaTh
BBIBOJIEI.

MeranpeamerHsie:
Toznasamenvhble:0CBOCHUE
MIPUEMOB UCCIENOBATEIBCKON U
MIPOEKTHOM IESATEILHOCTH
Kommynuxamuenvie: ymeHus BUACTh
po0JIeMy, CTaBUTh BOTIPOCHI,
BBIJIBUTATh TUIIOTE3EI, 1aBaTh
ONpeAesICHUs MOHITHUSM,
KJ1accu(UIIMPOBaTh, HAOIIOATD,




MPOBOANTH IKCIIEPUMEHTHI, J1€1aTh
BBIBOIBI M 3aKITFOUYCHHUS,
CTPYKTYypHUPOBATh MaTepHa,
OOBSICHATB, IOKa3bIBATh, 3AIUIIATH
CBOM HJIEH

Pezynamusnvie:

dbopMynupoBaHUE e y4eOHOTO
ucciea0BaHus (OIbITa,
HaOJI0IeHUs ), COCTaBIIEHUE €r0
T1aHa, PUKCHUPOBAHKE PE3YIbTATOB,
UCTIOJIb30BaHUE MPOCTHIX
U3MEPUTENbHBIX TPHOOPOB,
(dopMyITHpPOBKa BEIBOJIOB IO
pe3yabTaTaM HCCIeIOBaHHS

22. AccuMmianusa H
UCCUMMUIISALINSL.
Merabonusm

AccuMmianus.
Juccumunsius.
MeTtabonu3zm

OnpenenstoT moHATHS, GOPMHUPYEMBIE B XOJI€
HN3YUCHUSA TEMbI: «KaCCUMUIIAIUA», «TUCCUMUIIAINA,
«metaboau3my. OOCYKIaroT B KJlacce MpoOJIeMHbBIC
BOTIPOCHI, CBSI3aHHEIE C MTPolleccaMu OOMEHa BEIIEeCTB B
OMOJIOTHYECKUX CUCTEMAaxX

IIpeameTHbIe: 3HaTH 00 OOMeHe
BEIIECTB U MPEBPAIEHUE SHEPTUU
KaK OCHOBE JKH3HEIEITEILHOCTH
KIIETKH.

JInyHoCTHBIE:OBIaJCHHUE
WHTEIJIEKTYyaThbHBIMA YMEHUSIMH:
JIOKa3bIBaTh, CTPOUTH PACCYKICHUS,
aHAIM3UPOBATh, CPABHUBATH, JCNIATh
BBIBOJIBI.

MeranpeamMerHble:
Io3nasamenvuuvle:

OBJIAJICHHUE CIIOCOOaMM
caMOOpraHu3aIuK y4eOHOU
JIEATEIIbHOCTH, YTO BKJIIOYAET B CeOs
yMEHUS
Pezynamusnule:

CTaBUTh 1IEJIH, 3a0a9u U
IUTAHUPOBATh JTUYHYIO yUEOHYIO
eATEIbHOCTD
Kommynuxamusnule:

OlIEHHBaTh COOCTBEHHEIN BKJIad B
JIEATEeIbHOCTD T'PYIIIIBI;, IPOBOAUTH




CaMOOHeHKy JIMYHBIX y‘-IGGHbIX
MOCTHIKEHU

23. DHepreTuyecKui
OoOMeH B KJIETKE

HenonHoe kucinopoaHoe
(depMeHTaTUBHOE
pacIlerIeHUE TIIFOKO3bI.
I'muxonms. IToaHoe
KHCJIOPOJHOE paculeIIeHNue
raoko3bl. Kinerounoe
JIBIXaHHE

OnpenenstoT moHATHS, GOPMHUPYEMBIE B XOJI€
U3YYCHUS TEMBI: «HETIOJTHOE KHCIOPOJTHOE
(epMEHTaTUBHOE PACHICTIIICHHUE TIFOKO3BI»,
«TJTHKOIU3Y, «IIOJTHOE KUCIOPOJIHOE PACIICTUICHUE
TITFOKO3BI», KKJIETOYHOE JIBIXaHNEe». XapaKTepU3yIOT
OCHOBHBIE JTaIbl YHEPTETHYECKOT0 0OMEHa B KJIETKaX
opranu3MoB. CpaBHUBAIOT SHEPTETUICCKYIO

3¢ (HEeKTUBHOCTH TTTUKOJIN3A U KIIETOYHOTO JIBIXaHUS

IIpeameTHble: 3HATH 00 OOMEeHe
BEIICCTB U NMPEBPAICHUE YHEPTUH
KaK OCHOBE JKH3HEIEITEILHOCTH
KIIETKH.

JInyHoCTHBIE:OBIaJCHHUE
WHTEJJICKTYyaTbHBIMA YMEHUSIMH:
JIOKa3bIBaTh, CTPOUTH PACCYKICHUS,
aHAM3UPOBATh, CPABHUBATH, JCTATh
BBIBOJIBI.

MeranpeamerHble:
Iosnasamenvuuvle:

OBJIAJICHHUE CIIOCOOAMM
caMOOpraHu3aIuy y4eOHOU
JIEATEIbHOCTH, YTO BKJIIOYAET B CeOs
yMEHUS

Pezynamusnvie:

CTaBUTh 1IEJIH, 3a0a9u U
IUTAHUPOBATh JTUYHYIO yUEOHYIO
IeATEIbHOCTD
Kommynurxamuenvie:

OlIEHHBaTh COOCTBEHHEIN BKJIad B
JESTENILHOCTH TPYIIIIBI;, POBOIUTH
CaMOOIICHKY JINYHBIX YYeOHBIX
NOCTHKEHUU

24. dotocuHTE3 U
XEMOCHHTE3

3HavyeHne POoTOoCHHTE3A.
CgeroBas (aza
dorocunTesa. TemHoBas
daza ¢orocuHTe3a.
DOoTONN3 BOJBI.
XemocuHTe3. XeMOTPOdHI.
Hutpudunupyromnme
OakTepun

OnpenenstoT noHATHS, GOPMHUPYEMBIE B X0/1€
W3Yy4YEHUS TEMBI: «cBeToBas (ha3a GOTOCUHTE3AN,
«TeMHOBas (a3za PoTOCHHTE3a», «(POTOJIU3 BOJABIY,
«XEMOCHHTE3», «XeMOTPO(DBI», «HUTPHPHULIUPYIOLIHE
Oaktepun». PackpbiBatoT 3HaueHue POTOCHHTE3A.
XapakTepu3yloT TEMHOBYIO M CBETOBYIO (a3bl
¢doTocuHTE3a 1O CXeMe, TPUBEICHHOM B yueOHUKE.
CpaBHUBarOT npouecchl (OTOCHHTE3a U XeMOCHHTE3A.
Pemrarot pacyeTHble MaTeMaTHUECKUE 3a/1a4H,

IIpeameTHsble: 3HaTH 00 0OOMeHe
BEIIECTB U MPEBpaIeHNUEe YHEPTUN
KaK OCHOBE JKM3HEICSITEIbHOCTU
KIICTKH.

JIMYHOCTHBIE: OBJIAJICHUE
WHTEJUICKTYaIbHBIMU YMECHHUSIMU:
JIOKa3bIBaTh, CTPOUTE PACCYKICHU,
aHaJM3UPOBaTh, CPABHUBATH, JIEIaTh
BBIBO/BI.




OCHOBaHHBIC Ha ()aKTUUECKOM OHMOJIOTHYECKOM
marepuane

MeranpeamerHble:
Kommynuxamugnvoie:

pa3BUTHE KOMMYHUKATHBHBIX
YMEHUI U OBJIaJICHUE OMBITOM
MEXIMIHOCTHON KOMMYHHKAITHH
Pezynamusnvie:

KOPPEKTHOE BEIEHUE TUAJIOTa U
ydacTue B IUCKYCCUH, YUacTHe B
paboTe rpynmbl B COOTBETCTBUU C
0003HaYEHHOU POJIBIO
llo3nasamenvhoie:

YMEHHE aJIeKBaTHO UCIIOIH30BATh
peueBble cpecTBa i JUCKYCCUU U
apryMeHTalUH CBOEH MO3ULUU,
CpaBHMBATh pa3HbIe TOYKU 3PEHMUS,
apryMEHTHPOBATh CBOIO TOUKY
3peHusi, OTCTauBaTh CBOIO MO3UIIHIO

25. ABTOTpO(dSBI U
reTepoTpodbI

ABtoTpodsl. ['eTepoTpodsr.
®ototpodbl. XeMOTpOPHI.
Canpodursl. [Tapa3uTsl.
T'ono3oitHOE TMTaHKE

OmnpenensioT MoHATH, GOPMUPYEMBIE B XO/I€
U3YUYEHHS TEMBI: «aBTOTPO(DBI», «TeTepOTPOPHI»,
«poToTpodBI», «XeMOTPOPBI», «CATTPOPHUTHI,
«Tapa3HuThI», «T0JI0301HOE MUTaHue». CpaBHUBAIOT
OPTaHMU3MBI 10 CIIOCO0Y MOTYyYEHUS MUTATEIBHBIX
BemecTB. CocTaBisitor cxemy «Knaccuduxanms
OPTraHU3MOB I10 CHOCOOY MUTAHUS) C IPUBEACHUEM
KOHKPETHBIX TPUMEPOB (CMBICIIOBOE YTCHHUE)

IIpeaMeTHBIE:3HATHCTIOCOOBI
IIUTaHUA OpFaHI/I3MOB.
JInyHOCTHEIE:OBIaJCHHUE
I/IHTCJ'I.HGKTyaJIBHBIMI/I YMGHI/ISIMI/II
JIOKa3bIBaTh, CTPOUTH PACCYKICHUS,
aHaJ'II/I?)I/IpOBaTB, CpaBHI/IBaTB, JcJiaThb
BBIBOJIBI. () OPMHUPOBAHNE HABBHIKOB
COTPYAHUYECTBA B PA3HBIX
CUTYaIHsIX

MeranpeamerHble:
Kommyrnuxamuenvie:

pa3BI/ITI/Ie KOMMyHI/IKaTI/IBHBIX
YMEHUH U OBJIaJICHUE OTIBITOM
MG)KJ'II/I‘-IHOCTHOI\/'I KOMMYHI/IKaI_II/II/I,
KOPPEKTHOE BEJCHUE JHAJIOTa U
y4acTHe B IUCKYCCHH, YHacTHE B
paboTe rpymnIbl B COOTBETCTBHUH C
0003HaUYEHHOU POJIBIO; YMEHHUE




aJIeKBaTHO MCIOJIb30BaTh PEUEBBIC
CpeacTBa ISl IUCKYCCUH U
apryMeHTaluH CBOEH MO3ULINH,
CpPaBHMBATh Pa3HbIe TOYKU 3PEHMUS,
apryMEeHTHPOBATh CBOIO TOUKY
3peHusl, OTCTAauBaTh CBOIO MO3UIIHIO.
IloznasamenvHule:

YMeHue NpruMeHsTh U IPeACTaBIIsATh
UH(POPMAIIUIO YMEHUE, aJIeKBaTHO
MCIIOJIb30BaTh PEUEBbIE CPENCTBA AJIS
JTUCKYCCUU U apTyMEHTalllU CBOEH
NO3UIMH, CPAaBHUBATh pa3Hble TOUKU
3peHusi, ApryMEeHTHPOBATh CBOIO
TOYKY 3p€HUs1, OTCTauBaTh CBOIO
MO3UIIIO

Pezynamusnuvie

YMEHHE YCTaHABIUBATh
COOTBETCTBHE MOJYYEHHOTO
pe3yiabTara nNoCTaBIEHHON LeH,
KOPpPEKTHOE BE/IEHUE AMAJIoTa U
ydacTue B IUCKYCCUU

26. Cunre3 OEJIKOB B
KJIETKE

Cunre3s O€IKOB B KIETKE.
I'en. 'eneTuueckuii Kox.
Tpunner. Kogos.
Tpanckpunuusi.

AHTHKOI0H. Tpancnsauus.

ITonmucoma

OnpenensioT noHATHs, GOPMHUPYEMBIE B X0/1€
U3Y4YEHUS TEMBI: «T€H», KT€HETUYECKUN KOII»,
(TPUILIETY», «KOJOHY, KTPAHCKPUIMIIUIY», KAHTUKOJOH,
CTPAHCISILUSY, «IIOJTUCOMAy. XapaKTepU3yrT
IPOIIECCHI, CBSI3aHHBIE C OMOCUHTE30M OelKa B KIIETKeE.
OnuceIBaOT NPOLECCHl TPAHCKPUIILIMY M TPAHCISAUN
MPUMEHSIS IPUHLUAI KOMILUIEMEHTAPHOCTH U
TEHETUYECKOI0 KOJIa

IIpeameTHbIe: UMETH
IpeJICTaBICHHUE O TeHE, KOJIOHE,
AHTHUKO/IaHe, TPUILJIETE, 3HATh
0COOEHHOCTH TTPOLIECCOB
TPAHCISAUN U TPAHCKPHUIIIIHH.
JInuHOCTHBIE: yMETH OOBACHATH
3HaueHue OCITKOB IS )KUBOU
MPUPOJIBI.

MeranpeamerHbie:
Pezynamusnvie:

YMETh CTPYKTYpHUPOBATh MaTepHall
Kommynuxamugnvoie:

JaBaTh OIMPEICTICHHS MOHATUSIM
llo3nasamenvhoie:

paboTaTh ¢ pa3IMYHBIMU




UCTOYHHKAMHU HH(POPMALIUH U
paboTats B rpymnmax

27. JleneHne KIETKH.
Murto3

JKU3HEHHEBIN UK KIETKH.

Muto3. MuaTepdasa.
[Tpodaza. Meradasa.
Amnadasza. Tenodasa.
Penynnukanus.

Xpomaruasl. LlenTpomepa.

Bepereno nenenus

OnpenenstoT moHATHS, GOPMHUPYEMBIE B XOJI€
U3YYCHHUS TEMBI: «MUTO3», «MHTEpPazay, «rmpodaza,
«metadazay, «anadazan, «renodasan,
«PERYTUTHKAIUS», «XPOMATUIIBD, KIIEHTPOMEPAY,
«BEPETEHO JEeNICHUs». XapaKTePU3YIOT OMOJIOTHIECKOE
3HaueHue MUTO3a. ONMUCHIBAIOT OCHOBHBIE (a3bl
MUTO3a. Y CTAaHABIMBAIOT MPUYNHHO-CIICICTBEHHBIE
CBsA3U MCIKAY NPOAOJIZKUTCIBHOCTBIO ACJICHUA KIICTKU
Y TIPOJIOJKUATEIEHOCTHIO OCTAIBHOTO MTEPHO/Ia
KU3HCHHOT'O UKJIAa KIIECTKU

IIpenmeTHbIE: UMETH
npejcTaBieHue o (azax MUTO3a,
npolecce peayIIuKaluy,
KU3HEHHOM LIMKJIE KIICTKH,
uHTepdase.

JIM4HOCTHBIE: YMETh OOBACHATD
HE00XOMMOCTh 3HAaHUH O MUTO3€
JUIS TOHUMaHUS Pa3MHOXKEHUS
KJIETOK >KMBBIX OPTaHU3MOB.
MeranpeamerHbie:
Pezynamusnvie:

CaMOCTOSITENIHO CTaBUTh y4eOHBIE
3a7jauu B COTPYJHUUYECTBE C
yuuTenemMm

Kommynuxamuenvie:

AJIeKBaTHO UCIOJIb30BaTh PeYb JJIsI
IJIAHUPOBAHUS U PETYJIALMU CBOEH
JIeSITETLHOCTH.

Ilo3nasamenvhole:

[IpenBuaeTs ypoBEHb YCBOCHUS
3HaHUM. BecTn yCTHBIN U
MUCbMEHHBIA IUAIOT

28. KonTposnbHas
pabora.

IIpeameTHble: 3HATh JEJIEHUE
KJIETKHU; CHHTE3 OEJIKOB KJIETKH.
JIMYHOCTHBIE:OB/IAJICHUC
MHTEJUIEKTYaJbHbIMU YMEHUSAMMU:
JIOKa3bIBaTh, CTPOUTDH PACCYKICHUS,
aHAJIM3UPOBATh, CPABHUBATH, J€IaTh
BBIBOJIBL.

MeTanpeaMeTHble:




llo3nasamenvHule:

OCBOCHHE MTPHUEMOB
UCCIIEIOBATENICKON JIeATENIbHOCTH
Kommynuxamusgnvoie:

YMEHUS J1aBaTh ONpPEACICHUS
MOHSTHSIM, AENaTh BHIBOJBI U
3aKJIIOUYEHUS], OOBSICHATD, 10Ka3bIBaTh
Pezynamusnvie

COCTaBJICHUE IUIaHA PELICHUs 3a7a4,
(uKcHpoBaHuE pe3yNbTaTOB,
(dbopMynupoBKa BHIBOIOB IO
pe3ynbTaraM pemeHus

Opranun3mMeHHblii ypoBeHb (/6 yacos)

29. PaszmHOXeHUE
OpPTraHHU3MOB.

OO1m1ast xapakTepUCTHKA
OpPTraHU3MEHHOTO YPOBHSI.
Pa3zmHOkXeHME OpraHnu3MoB.
becnonoe pasMHOkeHUE.
IToukoBanue. Jlenenue Tena
HaziBoe. Criopsl.
BereraTtuBHoe
pa3MHoxenue. [lonosoe
pa3sMHOXEHHE. | aMeThlI.
['epmadpoauTsl.
CeMeHHUKH. SIUYHUKHY.
CnepMaTo30U/Ibl.
SinexneTku

OnpenenstoT noHATHS, GOPMHUPYEMBIE B X0/1€
W3YYEHHUS TEMBL: «Pa3MHOKEHUE OPTaHU3MOBY,
«Oecronoe pa3MHOKEHHUEY, «ITOUKOBAHHUEY, «ICJICHHUE
TENa», «CIOPBI», «BETETATUBHOE PA3MHOKEHUEY,
«I10JI0BOE PAa3MHOKEHUE), «TAMEThI»,
«repMapOAUTHD?, KCEMEHHUKNY, «IHYHUKW,
«CIIEPMATO30UIbI», «IULEKIETKNY. XapaKTepU3yIOT
OpPraHU3MEHHBIN YPOBEHb OPTaHU3ALNHN KUBOTO,
IpOLIECCHI OECIOIOr0 U MOJIOBOI0 Pa3MHOXKEHHUS,
CpaBHUBAIOT UX. ONHUCHIBAIOT CIIOCOOB! BET€TaTUBHOTO
pa3MHOKeHHUs pacTeHui. [IpuBoasaT npumepst
OpPraHU3MOB, Pa3MHOKAIOIINXCSI IOJIOBBIM U
0ecIoNbIM MyTeM

IIpeamerHbie: UMETH
IpeJICTaBICHNUE O BHIaX 0ECIooro
Pa3MHOXXEHHUSI, TOJIOBOM
Pa3MHOXEHHUU ONepUpPOBAThH
MOHSITUSIMHA TAaKUMH, KaK
BEreTaTHBHOE Pa3MHOXKEHUE, CIIOPHI,
JIeJICHUE Tella. Y MeTh IIPUBOAUTH
pUMepbl OPraHU3MOB,
Pa3MHOXKAFOIIUXCS TIOJIOBBIM H
0ecrobIM CI0COOAMHU.
JInuHOCHBIE: yMETh OOBIICHATH
HE0OXO0INMOCTh 3HAHUH O
Pa3MHOKCHHUH KUBBIX OPraHU3MOB
JUIsl IOHUMAaHMUs Tpoliecca nepeaadu
HACJICJICTBEHHBIX MPU3HAKOB OT
MOKOJICHUS K TOKOJICHUIO.
MeranpeamerHbie:
llo3nasamenvhoie:
BJIQJICTh COCTaBISIONINMU
MPOEKTHOM M UCCIEA0BATEIbCKON
JESITEIIbHOCTH

YMeTh paboTath C pa3HbIMU
MCTOYHUKAMU WH(GOpMALIUU




Kommynuxamuenvie:

yMEHHE aJeKBaTHO UCIIOIh30BaTh
pedeBbIe CPECTBA TSl TUCKYCCUU U
apryMeHTalluy CBOSH MO3UIIHH,
CPaBHHBATh Pa3HbIC TOUKH 3PCHUS,
apryMEHTHPOBATh CBOIO TOUKY
3peHUsl, OTCTAaUBATh CBOIO MO3HIIUIO.
Pezynamusnvie:

YMeTh BBIIEIATE M 0000IEHHO
(UKCUPOBAThH CYIIECTBEHHBIE
MPU3HAKK 0O0BEKTOB C LEIBIO
penieHus KOHKPETHBIX 3aa4

30. PazBurne
MIOJIOBBIX KJIETOK.
Meiio3.
OmutogoTBOpEHNE

Crannuu pa3BUTHS OJIOBBIX
KJIETOK. ['ameTorenes.
Ilepuon pazMHOKEHUS.
IIepuon pocra. Ilepuon
co3peBaHus. Meito3: Meio3
I u metios I1. Konbrorarusi.
Kpoccunrosep.
HaHpaBI/ITeHBHBIG TEibLa.
OmnonoTBopeHue. 3uroTa.
Hapyxnoe
OIUIOJOTBOPEHUE.
Bnytpennee
OIJI010TBOpEHHUE. J[BOiTHOE
OIUIOJJOTBOPEHUE Y
MOKPBITOCEMEHHBIX.
OHJocnepM

OnpenensrotT NoHATHS, GOPMHUPYEMBIE B XOJIE
W3YUYEHUS TEMBL: «TaMETOTEHE3», «TIEPUOJT
Pa3MHOKEHHUS», «IIEPUOJT POCTaY, «IIEPUO/T
co3peBaHusAy, «Mero3 I», «meios I», «koHbroranus,
«KPOCCHUHTOBEp», «HAIIPABUTEIbHBIE TEIHIIAY,
«OIUIOJJIOTBOPEHUEY, «3UTOTA», «KHAPYKHOE
OIJIOIOTBOPEHUEY, KBHYTPEHHEE OTUIOIOTBOPEHUEY,
«IBOMHOE OIUIOIOTBOPEHHE Y MOKPBITOCEMEHHBIX,
«@HAOCTEPM». XapaKTEPU3YIOT CTaAUN PA3BUTHS
MOJIOBBIX KJIETOK M CTaIUM Meiio3a [0 CXeMaM.
CpaBHHMBAIOT MUTO3 B Mei103. OOBACHSIOT
OMOJIOTUYECKYIO CYIIIHOCTh MUTO3a U OTLIOIOTBOPEHUS

IIpenmeTHasi: UMETH NpeCTaBICHUE
0 CTaJIUsIX FraMEeTOreHe3a, 0 X0Jie
npolecca Meio3a, HaxXOaUTh
CXO0ACTBA U OTIIMYHA MUTO3a U
Mel03a, 00BSICHATH OMOJIOTUYECKYIO
CYIIIHOCTh MHUTO3a U M€i03a.

JInuHOCTHASI: yMETh OOBSACHATH
HEOOXOIMMOCTh 3HAHUM IS
MMOHUMAaHUs 3HAYCHUS 310POBOT0
o0pas3a KHU3HH.

Meranpeamenas:

Pezynamusnuvie:

yYMETh aHAJTU3UPOBATh U BHOCHUTH
KOPPEKTHUBBI;

Kommynuxamugnvoie:

YMETh MPaBUIHHO TPAMOTHO
OOBSCHSTH CBOIO MBICIIb
lloznasamenvHule:

YMEHHE aJIeKBaTHO MCIIOIb30BAaTh
peveBbIe CPECTBA TSl TUCKYCCUU U
apryMeHTaluy CBOEH Mo3uLuH,
CpPaBHMBATh pa3Hble TOUKH 3PEHUS,




31. MupuBuayanbHOE
pazBUTHE
OpraHU3MOB.
buorenernueckuii
3aKOH

OHrorexes.
DOMOpHOHATBHBINA MTEPUOJT
OHTOTeHe3a (IMOpHUOTeHe3).
[TocTamMOproOHaTBHBII
MepuoJl OHTOTeHE3a.
[Ipsmoe pa3Butue.
Henpsimoe passurue.
buoreneTnyecknii 3aK0H.
3aKoH 3apO/BIIIEBOTO
CXOJICTBA.
buoreneTnyecknii 3aK0H.
dusnorenes

OnpenensioT noHATHs, GOPMHUPYEMBIE B X0/1€
U3YUYEHHS TEMBI: «OHTOTEHE3», «IMOPUOHATIHHBIN
NIEPHUOJ] OHTOTeHEe3a (AIMOPHUOTEHE3)Y,
«ITOCTAMOPHOHANBHBIA IEPUO]T OHTOTCHE3a», CIIPSMOE
pa3BUTHE», KHETIPSIMOE PAa3BUTHE, «3aKOH
3apOIBIIIEBOTO CXOJICTBAY», «OMOTEHETUIESCKHIA 3aKOHY,
«(humnorenes». XapakTepu3ylT EPUOJIbI OHTOTEHE3A.
OnuceIBarOT 0COOCHHOCTH OHTOTEHE3a Ha IIpUMepe
pa3IMYHBIX TPy OpraHu3MoB. OOBACHIIOT
OMOJIOTUYECKYIO CYIIIHOCTh OMOT€HETHYECKOTO 3aKOHA.
Y cTaHaBIMBAIOT MPUYUHHO-CIICICTBEHHBIC CBS3H Ha
[IPUMEPE )KUBOTHBIX C IPSAMBIM U HENPSAMBIM
pa3BUTHEM

IIpeamerHbIe: UMETH
IpeCTaBICHNE O SMOPHOHATILHOM
pa3BUTHH OPTaHU3MOB,
XapaKTepu30BaTh
OCTAMOPHOHATIBHBIN TTEPHOA
pa3BUTHS OPTaHU3MOB, CYTh U
3HaYeHHEe OMOTEHETUYECKOT0 3aKOHA.
VYMeTh ycTaHaBIMBATH PHYUHHO —
CJICZICTBEHHBIE CBSI3U HA IIPUMEpE
OpPTraHU3MOB C IPSIMBIM U HETIPSIMBIM
pa3BUTHEM.

JIn4HOCTHBIE: YMETh OOBSACHATD
HEO0OXOUMOCTh 3HAHUN TEMBI JJIs
MOHMMAaHHUS 3BOJIFOIIMOHHBIX
W3MEHEHUH KUBOU MPUPOIBI;
COXpPaHEHHS 3/I0POBbsI OYIYIIUX
ITOKOJICHH .

MeTtanpeamerHbie:
Pezynamusnuvie

TOTOBHOCTH 00YYaIOIIUXCS K
CaMOpa3BUTHUIO

Ilosnasamenvhvie ONpenenstoT
HOHATHSA, GOpPMHUpYEMBIE B XO7I€
U3YUYEHHSI TEMBI
Kommynukamuenuie :

yMeTb paboTaTh B apax .

32. O6006maromui
YPOK

OnpenenstoT noHATHS, GOPMHUPYEMBIE B X0/1€
W3YYEHHUS TEMBI

XapakTepus3yroT OpraHu3MEHHbIN YPOBEHb
OpraHu3alUy JKUBOTO, IPOLIECCHI OECIOIOr0 U
II0JIOBOTO Pa3MHO>KEHHUSI, CPAaBHUBAIOT UX. ONHUCHIBAIOT
CrocoObI BEreTaTUBHOI'O Pa3MHOKEHHSI pACTEHUI.
[IpuBOIAT IpUMEPBI OPraHU3MOB, PA3MHOKAIOIIMUXCS

IIpenmeTHBbIe: 3HATH 0COOCHHOCTH
Pa3MHOXKEHUSI OPTaHU3MOB, UX
CIIOCOOBI

JInyHoCTHBIE:OBIaJCHUE
HHTGHHGKTyaHBHBIMI/I YMGHI/ISIMI/II
JIOKa3bIBaTh, CTPOUTH PACCYKICHUS,
AHAJIM3UPOBATh, CPABHUBATDL, ACJIATh




IIOJIOBBIM U 6€CHO.HBIM nyTeM

XapakTepu3yroT MepUoibl OHTOreHe3a. ONMCchIBalOT
O0COOCHHOCTH OHTOTEHE3a Ha MPUMEpe Pa3INIHbIX
TpyII OPraHu3MOB

OOBACHAIOT OMOTOTHYECKYIO CYIITHOCTD
OMOreHeTUYECKOT0 3aKOHA. Y CTaHABJIMBAIOT
MPUYHNHHO-CJIEICTBEHHBIE CBA3HM Ha IPUMEpE
YKUBOTHBIX C IPSIMBIM U HETIPSIMBIM Pa3BUTHEM

BBIBOJIB.
MeTtanpeamerHbie:
lloznasamenvHule:

OCBOEHHUE TIPUEMOB
HCCIIEI0BATEIBCKON U IIPOEKTHON
e TEIIbHOCTH
Kommynuxamusnuie:

YMEHHUsI BUJIETh TPOOIIEMY, CTaBUTh
BOTIPOCHI, BBIJIBUTATh TUIIOTE3BI,
JaBaTh OIPEICIICHISI IIOHSITUSIM,
KJaccu(uImpoBaTh, HaOIIOATh,
MPOBOANTH IKCIIEPUMEHTHI, J1e1aTh
BBIBOJIbI U 3aKJIIOUEHUS,
CTPYKTYpHUPOBATh MaTepHall,
OOBSCHSATH, 10Ka3bIBATh, 3AIIHUIATH
CBOM HJIEH

Pezynamusnvie:

dbopMynupoBaHUe e Y4eOHOTO
ucciea0BaHus (OIbITa,
HAOIIO/IEHUS ), COCTABIICHUE €T
11aHa, GUKCUPOBAHHUE PE3YIbTATOB,
HCIIOJIb30BaHUE TIPOCTHIX
U3MEPUTENbHBIX TPUOOPOB,
¢dopMynHMpOBKa BEIBOJOB I10
pe3ynbTaTraM UCCIIeOBAHUS

33. 3aKOHOMEpPHOCTH
HACJIeTOBaHUS
MPU3HAKOB,
YCTaHOBJICHHbBIE

I'. Mennenem.
MonorubpuaHoe
CKpEIlMBaHUE
Ilpakxmuueckasn
paboma

Pewenne
TCeHETUYECKUX  3a7ad

3aKOHOMEPHOCTH
HaCJIE0BAHUS IPU3HAKOB,
ycTaHOBJICHHBIE [ .
Meunpaenem.
MonorubpuaHoe
CKpELIUBaHHUE.
I{uTonornueckre OCHOBBI
3aKOHOMEPHOCTEM
HaCJIE0BaHUS IPU
MOHOTHOPHIHOM
CKpELIMBAHUH.

OnpenensioT noHATHs, GOPMHUPYEMBIE B X0/1€
U3yUYEHHsI TEMBI: «THOPHUI0JIOTHYECKUN METOY,
«YHUCTBIE JTUHUNY», KMOHOTHOPUIHBIE CKPEIIUBAHUSY,
«@JUIEIIbHBIE TEHBI», «TOMO3UTOTHBIE U
TeTEPO3UTOTHBIE OPTAHU3MBIY, «(JIOMUHAHTHBIC U
peLecCUBHBIE IPU3HAKNY, «PACLICIUICHUEY, «3aKOH
YUCTOTBI FaMeT». XapaKTepU3ylT CYLIHOCTb
rHOPHI0JIOTHYECKOro MeToja. ONHUCHIBAIOT OIBITHI,
npoBoaumbie [.MeHnzenem mo MOHOTUOPUIHOMY
cKkpemnBaHuio. COCTaBIIAIOT CXEMBI CKPEIUBAHUS.
OOBACHSIOT IUTOJIOTHUECKUE OCHOBBI

IIpeamerHbIe: UMETH
Mpe/ICTaBIeHHE O MOHOTUOPUTHOM
CKpEIIMBAaHUH, TOHUMATh
LIUATOJIOTMYECKHUE OCHOBBI
3aKOHOMEPHOCTEN HACIEIOBAHUS
IPU MOHOTHOPUIHOM CKPEIIMBAaHUU.
HNwmets npencrasiaeHue o
TUOPUA0JIOTHYECKOM METOIE, O
aJUIEIIbHBIX T€HAX, O TOMO- U
TFeTEPO3UTOTHBIX OpPraHu3Max.




HA  MOHOTHOpPHUIHOE

CKpEITMBaHHE

I'ubpuponoruaeckuii
MeTo1. YncTrle THHUH.
MoHorubpuaHble
CKpeIIUBaHMs. AJIJICTbHBIC
reHbl. | OMO3UTOTHEIE U
reTEPO3UTOTHBIE
opraHu3Mbl. JloMUHAHTHBIE
U PEIECCUBHBIE MPU3HAKH.
Pacmennenue. 3akon
YHCTOTHI TAMET.
Ilpakmuueckas paboma
Pemenne reaeTnueckux
3a/1a4 Ha MOHOTHOPHTHOE

3aKOHOMEPHOCTEW HacleI0BaHHs IPU3HAKOB TPU
MOHOTHOPUIHOM CKpeIinBaHuy. Pemrator 3a1aun Ha
MOHOTHOPHUIHOE CKpEIIUBaHHE

JIMYHOCTHBIE: YMETH
CTPYKTYpPUPOBATh MaTepuai u
JIaBaTh OMpPEICIICHUE MOHATUSIM;
YMETh B3aUMOJEHCTBOBATH C
OJHOKJIACCHUKAMH; UCIIOJIb30BaTh
MOJTYyYECHHBIEC 3HAHUS ISl PEIICHUS
TeHEeTHYCCKUX 3aJ1ad.

MeranpeamerHsle: PecyiamugHule:
J1aBaTh OIPENEICHHUE TOHATHIM

Iloznasamenvhuie:
paboTaTh ¢ pa3IuYHBIMU
VICTOYHUKAMU HH(POPMALUH

cipetmBarue Kommynuxamusnuie:
JIeNIaTh BBIBOJIBI U 3aKJIIOUEHUS,
CTPYKTYypUpPOBaTh MaTepuall,
OOBSACHSATH, 10Ka3bIBATh, 3AIIHUIATH
CBOM HUJIEU
34. Henonxoe Henonnoe OnpenenstoT noHATHS, GOPMHUPYEMBIE B X0/1€ IIpenmerHble: UMETH
JOMUHHPOBAHHUE. JOMHUHHUpOBaHHE. [[€eHOTUN | U3YYEHUS TEMBI: «HEMOJIHOE JOMUHUPOBAHUE, MPEJICTAaBICHHUE O HETIOJTHOM
I'enorun u penorun. | U GEeHOTHII. «TCHOTHID, «PEHOTHID», «aHATH3UPYIOILee JOMMHHUPOBAHHUM ITPU3HAKOB,
AHanusupyroiiee AHanuzupyroniee CKpeIIMBaHKUE». XapaKTepU3yIOT CYIIHOCTb reHotune 1 (GEeHOTHIIE,
CKpEILMBAaHNE CKpEILHBAHHUE. aHAIN3UPYIOIIETO cKpeluBaHus. COCTaBIAIOT CXEMbl | AHAIU3UPYIOIIEM CKPELIMBAaHUU.
Ilpakxmuueckas Ipaxmuueckasa paboma cKkpemrBaHus. PemaroT 3a1auu Ha Hacae10BaHUE YMeTh pemath 3a1a4u Ha
paboma Pemenue renernueckux IIPU3HAKOB IPU HENOJHOM JOMUHHUPOBAHUH HacJIeJOBaHHUE ITPU3HAKOB IIPU
Pemenue 3a/1a4 Ha HACJIEI0BaHUE HEIOJHOM JOMHHHUPOBAHHH.

TeHETUYECKUX 3a/1a4
Ha HacJe/I0BaHHE
MIPU3HAKOB IpU
HETOJIHOM
JOMUHUPOBAHUH

MPU3HAKOB IPU HEMOJIHOM
JOMUHHUPOBAHHUH

JInuHOCTHBIE: yMETH OOBACHATH
pOJIb TCHETUYECKUX 3HAHUM TSI
Pa3BUTHS CEIEKIIUU JKUBBIX
OpTaHU3MOB.

MetanpeameTtHsblie: Kovmynukamug
Hble
YMETh OOBSCHATD U




apryMEHTHPOBATh, J€IaTh BHIBObI H
3aKJII0YEHHS, CTPYKTYPUPOBATh
Marepuall, OObsICHATH, JOKA3bIBATh,
3aI0UIIATh CBOU HICU
Pecynamusnvie:

YMETh IIAaHUPOBATH CBOKO
UHIUBUYAIbHYIO paboTy
Ilo3nasamenvhuie:
paboTaTh ¢ pa3InIHBIMU
VCTOYHHKAMHU HH(OPMALIUH

35. Jurubpumnoe
CKpelllBaHue. 3aKOH
HE3aBHCHMOTO
HaCJIeTOBaHU
MIPU3HAKOB
Ilpakxmuueckasn
paboma«Penienue
TFeHETUYECKUX 3a/1a4
Ha JUTUOPUIHOE
CKpeIlUBaHNe

Jurubpunxoe
CKpeIllMBaHHE. 3aKOH
HE3aBHCHMOT'O

HacCJICOJOBAaHUs IIPU3HAKOB.

[onuru6puanoe
CKpeluBanue. Pemerka
[Iennera.
lIpakmuueckas
paboma«Perenne
TeHeTUYECKUX 33/1a4 Ha
TUTHOPHUIHOE
CKpEIIMBAHHE

OnpenensiroT MoHATHsI, GOPMUPYEMBIE B XOJI€
W3Y4YEHUS TEMBI: «TMTUOPHUIHOE CKPEITUBAHUE),
«3aKOH HE3aBUCHUMOI0 HACIIEOBaHUs IPU3HAKOBY,
«IOJUTHOPUTHOE CKPEIIMBAHUEY, «PEIIeTKa
[lenneray. JlatoT XapaKTepUCTUKY U OOBSICHSIIOT
CYIIHOCTh 3aKOHA HE3aBUCUMOI'0 HACJIEAOBaHUS
npu3HakoB. COCTaBJISAIOT CXEMbI CKPEIIUBAHUS U
pemetku [lennera. PemaroT 3a1aun Ha TUTHOpUTHOE
CKpELIUBaHUE

IIpenmerHbIie: UMETH
IpEeJICTaBICHUE O TUTHOPUIHOM U
MOJUTHOPUIHOM CKPEIUBAHUH,
YMETh UCIOJIb30BaTh «PEIIETKY
IIennera» mig penieHus 3a1a4 Ha
TUTHOPHUIHOE CKPELUBaHUE.
JIn4HOCTHBIE: 3HATh OCHOBHbBIE
IpaBuja U NPUHIMIIBI HACIEI0BAHMS
MPU3HAKOB KUBBIX OPTaHU3MOB.
MeTanpeamMeTrHbie:

Jluunocmmuie:

YMETb 00BACHATD, JOKA3bIBATD,
3allMILATh CBOU B3TJISAIbI
Kommynuxamusnuvie:
aHAJIM3UPOBAThH U OIICHUBATH
uHpopmaruio,

YMETh OOBSACHSTH U
apryMEHTHUPOBATh, JI€JIaTh BHIBOJBI U
3aKJIK0YEHUs, CTPYKTYPUPOBATh
MaTepuai, 0ObICHATh, JOKA3bIBAT,
3aIMIIATh CBOU UIEU




36. [IpakTuueckas
pabora

«Penrenue
TeHETUYECKUX 3a71auy

JlaroT XapakTEepUCTUKY B OOBSICHSIFOT CYIIIHOCTh 3aKOHA
HE3aBUCUMOTI'0 HACJIEIOBAHUS IPU3HAKOB.

CoCTaBISAIOT CXEMBI CKPEIIMBAHUS U PEIIETKU
ITennera.

Pemarot 3agaun Ha qTUTHOpPUIHOE CKPEIIUBAHUE,
MOHOTHOPHUIHOE CKPEIUBAHUE, HA HACIICIOBAHHE
MIPU3HAKOB IIPU HETIOJIHOM JOMUHUPOBAHUH

IIpeamerHbIe: UMETH
IpeJICTaBICHUE O TUTHOPHUIHOM U
MOJUTHOPUIHOM CKPEIUBAHUH,
YMETh UCIIOJIb30BaTh «PEIIETKY
IIennera» mid penieHus 3a1a4 Ha
TUTHOPHUIHOE CKPELUBaHUE.
JIN4HOCTHBIE: 3HATh OCHOBHbIE
IpaBuja U MPUHIMIIBI HACIEI0BAHUS
MPU3HAKOB KUBBIX OPTaHU3MOB.
Meranpeamernsle: Jluunocmuule:
YMETb 00BACHATD, JOKA3bIBATD,
3alllMILIATh CBOU B3TJISAJIbI
Kommynuxamuenvie: aHaIA3UpOBATH
Y OIICHUBATh WH(POPMAITHIO

37. CuensieHHoe
HACJICIOBaHHE
MIPU3HAKOB.

3akon T. Moprana.

CleIUIeHHOE HACIEIOBaHUE
MPU3HAKOB.

3akon T. Moprana.
T"'omonoruunnie
XpOMOCOMBI. JIOKyC reHa.
Konstroramus. [Ipnunnbl
NepeKOMOMHAITNN
MIPU3HAKOB MpU
CIICTUICHHOM
HacJIeIOBaHUH.

OnpenenstoT NoHATHS, GOPMHUPYEMBIE B XO/1€
n3y4eHus TeMbl: «I'OMOJIOTHYHBIE XPOMOCOMBIL. JIOKyC
rena. KoHnroranusa»

J1atoT XapakTepUCTHKY M OOBSACHSIOT CYIIHOCTh 3aKOHA
T. Moprasa.

OOBACHAIOT NPUUNHBI TEPEKOMOUHALINY TIPU3HAKOB
IIPY CLEIUICHHOM HacJIEZJOBAHNH.

IIpenmeTHbIE: UMETH
MPEACTABICHUE O HACIIEIOBAHUH
MIPU3HAKOB CIETJICHHBIX C TI0JIOM,
ayToCcoOMax M MOJIOBBIX XpOMOCOMaX,
0 TOMOT'aMETHOM U
reTeporaMeTHOMIIO0IIE;3HATh 3aK0H T.
MopraHa; yMeTh peliaTth 3aa4u Ha
HacJe0BaHUE MPU3HAKOB
CLIETIJIEHHBIX C ITOJIOM.
JIMYHOCTHBIE: 3HAHHNE OCHOBHEIX
MpaBUJI HACJIEIOBAHUS MPHU3HAKOB.
MetanpeamertHsle: Pecynsamugnsie:
yMeTh paboTaTh C TOHATUHHBIM
anmnapaTtam KommyHnukamuenole.
MIPUMEHSTH MMOTyYEHHBIC 3HAHUS HA
MPAKTUKE U MPU PEIICHUH 3a/1a4
Jluunocmmuuie:

OCyLIECTBIATh 3 pexkTuBHOE
B3aUMOJIEHCTBUE C
OJHOKJIACCHUKAMU




38. I'enernka noia.
CrerieHHOE C II0JI0M
HACJICJOBaHUE
Ilpakxmuueckasn
paboma

Pemenne
FeHETUYCCKUX 3a1au
Ha HacJeqOBaHUE
MIPU3HAKOB,
CIICILJICHHBIX C IIOJIOM

I'eneTnka moma.
Hacnenosanue npusHaKkos,
CIICTIJICHHBIX C IIOJIOM.
Aytocomsl. [TonoBsie
XPOMOCOMBI.
I'omorameTHBIN 1
reTeporaMeTHBIN MOJI.
CleIuieHHE TeHa C II0JIOM.
Ipaxmuuyeckas paboma
Pemenne reaeTnueckux
3aJ1a4 Ha HacJIeIOBaHUE
MPU3HAKOB, CLIETUICHHBIX C
IIOJIOM

OnpenensitoT moHATHsI, GOPMUPYEMBIE B XOJIE
U3YYEHHUS TEMBI: «ayTOCOMBI», «I10JIOBbIE
XPOMOCOMBI», «TOMOTaMETHBIN O,
«TeTePOraMeTHBIH MO, «CUEIUIEHNE TeHa C TIOJIOM.
J1atoT XapaKkTepUCTHKY B OOBACHIIOT 3aKOHOMEPHOCTH
HACJIEJOBaHMsI PU3HAKOB, CIIETVIEHHBIX C ITOJOM.
CoCTaBIAIOT CXeMbl CKPELIUBAHUS. Y CTAHABIMBAIOT
MIPUYMUHHO-CJIEICTBEHHBIE CBS3HU Ha IPUMEpE
3aBHCHUMOCTH Pa3BUTHS 110JIa OCOOH OT ee
XpOMOCOMHOT0 Habopa. Pemarot 3amaun Ha
HacJIeJJOBaHHE MMPU3HAKOB, CLIETNIEHHBIX C ITOJIOM

IIpeamerHbIe: UMETH
MIPEACTABJICHUE O HACIIETOBAHUM
IMMPU3HAKOB CLCIIJICHHBIX C ITOJIOM,
ayTOCOMax M MOJIOBBIX XPOMOCOMaX,
O 'OMOraM€THOM U
reTeporaMeTHOMIIOIIE;3HATh 3aK0H T.
Moprana; yMeTh peliarh 3a/1a4u Ha
HaCJe0BAHUE MPU3HAKOB
CLEIJICHHBIX C MTOJIOM.

JIMYHOCTHBIE: 3HaHHE OCHOBHBIX
IMMpaBUJI HACJICAOBAHUW ITPU3HAKOB.

MeTtanpeamerHbie:
Pezcynamuenvie:ymersb paboTaTh C
MOHSATUWHBIM armnaparam
Kommynuxamuenvie:

MIPUMEHSATh MMOJTyYEHHBIE 3HAHUS Ha
MPaKTUKE U TIPU PEIICHUH 3329

Jluunocmmuvie: OCYIIECTBIAT
3¢ pexTUBHOE B3aUMOACHCTBHUE C
OJTHOKJIACCHUKAMU

39. O0oO0IIaroIIHi
YpOK

OnpenensrotT NoHATHS, GOPMHUPYEMBIE B XOJIE
I/I3Y‘-IGHI/I$I TEMBbI

CocCTaBIsIIOT CXEMBI CKpEIIUBaHUs. Y CTAHABIUBAIOT
HpI/I‘-II/IHHO-C.HeI[CTBeHHBIe CBs3H HA HpHMepe
3aBUCUMOCTH Pa3BUTHUS 10JIa OCOOM OT ee
XpPOMOCOMHOT0 Habopa. Pemator 3anaun

IIpeamMeTHbIe: 3HATH MMOHATHSI,
dbopmMupyembie B XO/Ie U3yICHHS
TeMbI: «I eHeTHKa»

XapakTepusyrT CyIIHOCTh
MOHOTHOPHUAHOTO, TUTHOPUIHOTO,
AQHAJIM3UPYIOIIETO CKPEIINBAHUS.
COCTaBJISIFOT CXEMBI CKPEIIMBAHUS.
Pemarot 3agauun
JInyHoOCTHEIE:OBIaJCHHUE
WHTEIIEKTYyaThbHBIMA YMEHUSIMH:
JIOKa3bIBaTh, CTPOUTH PACCYKICHUS,
aHaJM3UPOBATh, CPABHUBATD, JI€IaTh
BBIBOJIBI.




MeranpeamerHble:
llo3nasamenvhoie:

OCBOCHHE IIPUEMOB PELICHHS 3a1a4
Kommynuxamusgnvoie:

YMEHUS BUIETh MPOOIeMy, CTABUTh
BOIPOCHI, BBIJIBUTATh TUIIOTE3HI,
JlaBaTh OTPE/ICICHUS TOHATHSIM,
KJaccu(uImpoBaTh, HaOIIOATh,
IPOBOJUTH IKCIIEPUMEHTBI, JIeNaTh
BBIBOJIbI U 3aKJTFOUCHUS,
CTPYKTYypUpOBaTh MaTepHall,
OOBSICHATD, I0Ka3bIBATh, 3AIUIIATH
CBOM HJIEU

Pecynamusnuie:

COCTaBJIEHHE IJIaHa 3a/1a4 peuIeHus,
buKcupoBaHHUEe PE3yIbTATOB,
dbopMyTHUpOBKa BHIBOJOB

40. 3aKOHOMEPHOCTH
M3MEHUYUBOCTH:
MoauHUKaIOHHAS
M3MEHYUBOCTb.
Hopwma peakiuu
Ilpakxmuueckasn
paboma

BeisiBieHne
U3MEHYUBOCTH
OpraHu3MOB

3aKOHOMEPHOCTH
M3MEHYHNBOCTH:

Mo (HUKAITMOHHAS
U3MEHYHUBOCTD.
Monuduxarmm. Hopma
peaKIuu.

Ipaxmuueckas paboma
BrisiBieHrEe H3MEHYMBOCTH
OpTaHU3MOB

OnpenensioT noHATHs, GOPMHUPYEMBIE B X0/1€
U3YUYEHUS TEMBI: «U3MEHYUBOCTBY, «MOJUPHUKALIIN,
«MOIM(pUKAMOHHAS U3MEHUYUBOCTBY, «HOpMaA
peakuumy». XapakTepHu3yroT 3aKOHOMEPHOCTH
MOIU(PHUKAITMOHHON U3MEHYHMBOCTH OPTaHU3MOB.
[TpuBoasaT IprMeEpPH MOAU(PUKAITMOHHON
M3MEHUYUBOCTH U NIPOSIBICHUI HOPMBI PEAKIIUH.

VY cTaHaBNIMBalOT NPUYMHHO-CIICICTBCHHBIE CBSI3H Ha
IIpUMeEpe OPraHU3MOB C HIMPOKON U Y3KOH HOPMOU
peakiyy. BeIMOIHAIOT MpakTHYECKyr0 padoTy 1o
BBISIBJICHUIO U3MEHYUBOCTH Y OPTaHU3MOB

IIpeamerHbIe: UMETH
IIPEJICTaBICHUE O
MOIU(DUKAITIOHHON U3MEHUNBOCTH,
HOpPME PEaKLIMH. ¥ METh BBIIEIATH
CYIICCTBCHHBIC ITPU3HAKU JJISA
BBISIBJICHUS] U3MEHUYUBOCTH
OpraHU3MOB.

JIn4HOCTHBIE: yMETh OOBACHATH U
IIPUMEHSATH 3HAaHUS B IPAKTUYECKOU
JESATEIIBHOCTH.

MeranpeamerHsie:
IloznasamenvHule: yMETh
CTPYKTYpUPOBATh HH(POPMAIIIO
Pecynamusnvie: Bnanersb
COCTABJISIIOLIUMU ITPOEKTHOMN
ACATCIIbPHOCTH




41. 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH OnpenensioT noHATHs, GOPMHUPYEMBIE B X0/1€ IIpeaMeTHBIe: UMETH
M3MEHYMBOCTH: U3MEHYMBOCTH: W3Y4YEHUS TEMBI: «T€HHBIE MYTALIMN», «<XPOMOCOMHBIE | IPEICTABICHUE O MYTALIMOHHON
MyTalMOHHas MyTallMOHHAs MyTalu», «T€HOMHbBIE MYTaIlUN», «yTpaTay, W3MEHYMBOCTH, IPUYUHAX MYTalLlUH.
N3MEHYUBOCTh U3MEHYMBOCTB. [IprunHbI «Ienenusy, «1yIUIHMKaunus», KAMHBEPCUS», «CUHAPOM 3HaTh BUJbl MyTallUi U UX BIUSHUE
MYyTaLHi. JayHay, «OJUIIOUINS, «KOJIXULIMHY», «MyTar€HHbIE | Ha OpraHu3M. Biiagierb NOHATUIHBIM
['enHbIe, XPOMOCOMHBIE U BEILECTBA». XapaKTEPU3YIOT 3aKOHOMEPHOCTH anmapaToM.
T€HOMHBIE MYTallUH. MyTallMOHHOW N3MEHYMBOCTH OpraHu3MoB. [IpuBoaar | JImuHocTHBIE: peann3anus
VYrpara. [denenus. MpUMEPbl MyTalluil y opraHu3mMoB. CpaBHUBAIOT YCTaHOBOK 3JIOPOBOT'0 00pa3a >KH3HHU.
Jynnukanus. MaBepcust. MoauduKau U MmyTauuu. OOGCYKIaI0T MPOOIEMBI MertanpeamerHsble:
Cungpom Jlayna. M3MEHUYUBOCTH OpPraHU3MOB Pecynamusnuvie: BnaneTsb
IMomunmonnus. KoaxumuH. COCTaBJISIFOLIMUMH TPOCKTHOU
MyTareHHbl€ BElIeCTBA JESTEIIbHOCTH
llo3nasamenvhvie: YMeTh
CpPaBHUBATH U JIeJaTh BBIBOJIBI,
paboTaTh ¢ pa3HbIMH UCTOUHUKAMHU
uHpopManun
42. OcHOBBI OcHoBsI cenekuuu. PaboTel | 3HAKOMSATCS ¢ OHATUEM CEJIEKILIUS, TIPUMEPOM IIpeaMeTHBIe: UMETH

cenekuu. PaboTsl
H.. Basuiosa.

H.1. BaBuiosa.
[IpakTrueckoe 3HaUeHUE
reHeTuku. Posib yueHus
H.W. BaBumnosa s
Pa3BUTHUSA CEIEKIIHH.
CoBnazieHue LIEHTPOB
MHOT000pa3us KyJbTypHBIX
pacTeHui ¢ MecrTamu
PacCIONIOKEHUS IPEBHUX
[IABUJIN3ALUHA.

3HaveHHe 151 CENeKLIUN
3aKOHA TOMOJIOTHYECKUX
PAIOB.

pa3pabOTKH Hay4YHBIX OCHOB CEJIEKIIMOHHON PabOTHI B
Hamelt ctpane H.M. BaBuiosa, 3akoHOM
TOMOJIOTHYECKUX PSII0OB HACJIEICTBEHHOU
WU3MEHUYUBOCTH.

XapakTepu3yrT LEHTPbI IPOUCXOXKICHUS
KYJIBTYPHBIX PACTECHUN;

CpaBHHMBAIOT MaCCOBBIN W WHIWBUIYAIBHBIA OTOOP.
ToroBsiT coobmenust «Cenexius Ha CITyk0e
YEJIOBEKay.

MIPEJICTABIICHUE O CEJNEKIUHU, €€
CTAaHOBJICHHUU.

JInuHOCTHBIE: YMETh OOBICHITH
pob celeKUuU A1 HapOAHOIO
XO03sicTBA.

MeranpeamerHbie:
IloznasamenvHovie: ymeTh paboOTaTh C
paS.HI/I‘-IHBIMI/I HNCTOYHUKAMHAU
uHpopmaruu

Kommynuxamuenvle: nenatb BbIBOIbI
U 3aKJII0YEHHs], yMETh paboTaTh B

rpynmnax

43. OcHOBHBIE
METOAbI CCIICKIIUN
pacTeHui, KUBOTHBIX
1 MUKPOOPTaHU3MOB

Cenexrust. ['nubpuanzanms.
MaccoBblit 0TOOp.
NHauBuyaibHBINA OTOOP.
YucTele TUHUMN.
bim3kopoacTBeHHOE
CKpelmBanue. ['ereposuc.

OnpenenstoT NoHATUsA, GOpMUPYEMBIE B X0O/I€
W3YYCHUS TEMBI: «CEIICKIIHSIY, «THOPUAN3AIUNY,
«MAacCOBBIM 0TOOPY, «MHIANBUAYAIbHBIN OTOOP»,
«YUCTBIC JIMHUWY, «OJIM3KOPOJICTBEHHOE
CKPELIMBAHUEY, «TE€TEPO3UCYH, «MEKBUI0OBAS
THOpUAN3AIMSY, KMCKYCCTBEHHBIM MyTareHes3y,

IIpenmeTHbIe: UMETH
IIPEICTABIICHUE O CEJIEKLIUH, €€
CTaHOBJICHUH, €€ METOdax
(MaccoBblif 0TOOP, MHIMBH Y aTIbHBIN
ot6op). Brianets moHATUHHBIM
anmaparoMm: OJIM3KOPOJICTBEHHOE




MexBunoBas
TUOpUIN3AITHSI.
HckyccTBeHHBIN
MyTareHes.
buorexnonorus.
AHTHOMOTUKYU

«OMOTEXHOIIOTHUS», KAHTHOUOTHKIY. XapaKTePU3YIOT
METO/IbI CENEKIIMOHHOM paboThl. CpaBHUBAIOT
MacCOBBI M MHIUBHUYaJIbHBIN 0TOOP. [ 0OTOBAT
coO0IIeHUs K YPOKYy-ceMuHapy «CeneKius Ha cirykoe
YEJIOBEKa»

CKpEIIMBaHKE, TETEPO3HUC,
MeXBHU10Basi THOpUAM3AIINS,
UCKYCCTBEHHBIM MyTarcHes,
OHMOTEXHOJIOTHS, AHTUOMOTHKH.
JIM4HOCTHBIE: YMETh OOBACHATD
POJIb CEJIEKIINH JIJIs1 HAPOTHOTO
XO3SICTBA.

MeTtanpeamerHblie:
IloznasamenvHovle: yMETh pabOTATh C
Pa3TUYHBIMU UCTOYHHKAMU
uHpopmaruu

Kommynuxamuensie: nenath BHIBOABI
U 3aKJII0OYEHHS], YMETh paboTaTh B
rpynmnax

44. O600maronmin
YPOK-CEMUHap

Cenexuus Ha ciyx0e
9eJIoBeKa

BricTymaroT ¢ cooOmeHusMu, 00CYKIAAI0T COOOIIEHUS
C OJIHOKJIACCHUKAMH M yuuTessiMu J{aroT
XapaKTEPUCTUKY U OOBACHSIIOT 3aKOHOMEPHOCTH
HacJIeJ0BaHMs IPU3HAKOB.

CoCTaBIISIIOT CXEMBI CKpCIIUBaHMs.

VY cTaHaBIMBAIOT MPUYUHHO-CIICICTBEHHBIC CBSI3H.
Pemarot 3aaun Ha MOHOTUOPHUTHOE

CKpeIIMBaHKe. HACICOBAaHHUE TIPH3HAKOB MPH
HCIOJIHOM JOMHWHHWPOBAHUH, [[I/IFI/I6pI/II[HOG
CKpeIIMBaHKE, HACIIEIOBAHUE MTPU3HAKOB, CIICTUICHHBIX
C MOJIOM.

IIpeameTHble: 3HaTh
MOHOTHOPHUIHOE CKPEIINBAHNUE;
TUTHOPHUIHOE CKPEIUBAHUE.

JIMYHOCTHBIE:OB/IAJICHUC
MHTEJUICKTYaJbHbIMU YMEHUSAMMU:
JIOKa3bIBaTh, CTPOUTh PACCYKICHUA,
aQHAJIM3UPOBATh, CPABHUBATH, JEIaTh
BBIBOJIBI.

MeranpeamerHslie:
llo3nasamenvHuvle: OCBOECHUE
IIPUEMOB UCCIIEI0BATEIBCKON U
MIPOEKTHOM JESATEIbHOCTH

Kommynuxamusnule:

BKJIIOYasi YMEHHS BHJICTh TIPOOJIEMY,
CTaBUTH BOHpOCBI, BbIABUT'AThb
TUIIOTE3bl, 1aBaTh OMPECIICHUS
HOHATHUAM, KIIaCCU()UIIUPOBATD,
Ha0I0aTh, IPOBOIUTH
3KCH€pI/IMeHTBI, JcJiIaTb BBIBOABI 1
3aKJIFOYCHUsI, CTPYKTYPHUPOBATh




MaTepuai, 0ObICHATh, JOKa3bIBATh,
3aIlUIIATh CBOU UICH

Pezynamusnuvie:

(dbopMynpoBaHUE eI YIeOHOTO
ucciea0BaHus (OIbITa,
HAOIIOIEHUS ), COCTABIICHUE €T
TuiaHa, GUKCUpOBaHUE PE3yIbTATOB,
HCTIOJIb30BaHUE TIPOCTHIX
U3MEPUTENbHBIX TPHOOPOB,
(dopMyITHpPOBKa BBEIBOJIOB IO
pe3ynbTaTraM UCCIIeOBAHUS

IonyasinoHHO-BUA0BOH YPOBeHb (9uacos)

45. Kputepuu Buja.

JlaGopaTopHas
paborta Ne3.
N3yuenue
MOP(OJIOTHIECKOTO
KpUTEpUS BUJA.

[Tonstue o Buge. Kpurepun
BUa: MOP(OIOTHUECKUH,
(U3HOTIOTHYECKUH,
T€HETUYECKUH,
9KOJIOTHUSCKHI,
reorpaguuecKui,
HUCTOpUYECKUI. Apeal.
Jlabopamopnas paboma
N3yuenue
MOP(OJIOTHUECKOTO
KpUTEpHUs BUJA

OnpenenstoT NoHATHS, GOPMHUPYEMBIE B XO/1€
U3YUYEHHS TEMBL: «BU», «MOP(HOIOTHUECKUN KpUTEpU
BHJIa», «(OU3UOJIOTHIECKUN KPUTEPUI BUIAY,
«TEHETUYECKUHN KPUTEPUM BUAA», «IKOJIOTMYECKUN
KpUTEPUH BUIa», «TeorpaduuecKuii KpUTEpUid BUIay,
«MCTOPUYECKUN KPUTEPUN BUA», «apean», Jlator
XapaKTepUCTUKY KPUTEPHUEB BUJIA.

BBINONMHAIOT MPAaKTUYECKYIO paboOTy MO N3YUEHHUIO
Mopdooruueckoro kpurepus sujga. CMbICI0BOE
YTEHUE

IIpenmerHble: BIagETh
MOHSITHIHBIM aIapaToM TEMBI: BH/I,
KpuTepuu Buja (MophoIornIecKuid,
(bU3HONIOTHYECKU, TeHETUIECKHIHA,
reorpadUuECKuil, ICTOPUIECKHU),
apeaJ, MonyJsius, OUOJIOTUYECKUE
COO0IIIEeCTBA.

JInuHOCTHBIE: YMETh OOBSCHSTH U
IIPUMEHSATH 3HAaHUS B IPAKTUYECKOU
NEeSITETTHHOCTH.

MeranpeamerHbie:
Ilosnasamenvhvie:yMeTh
CTPYKTYpPUPOBAaTh Marepuai, yMETh
paboTatk ¢ pa3TMYHBIMHU BHIAMH
n1abopaTopHOTO MaTepuaia
KommyHnukamuenvie:ymeThb
BBITIOJIHATH 3aaHUA I10

QITOPUTMY, TPUMEHSTH MTOJTyYCHHBIE
3HAHUSA HA MIPAKTUKE, ONMUCHIBATH
CBOICTBa 0OBEKTOB




46. Ilonynauus —
dhopma
CYIIECTBOBaHUS
BUJIA.

[Honynsaus. CBoiicTBa
nonyysuuidi. buotnueckue
co00IIIeCTBA.

OnpenensitoT moHATHs, GOPMUPYEMBIE B XOJIE
U3YYEHHUS TEMBI: «IOIMYJISIIH, «CBOHCTBA
MOMYJISIIIHITY, «OMOTHYECKUE COOOIIECTBAY.
OnuceIBalOT CBOMCTBA MOMYIAIUNA. OOBSICHSIIOT POJIh
PENpPOAYKTUBHOM U3OJISILIMK B TIOJICPKAHUH
LEJIOCTHOCTH BUAA

IIpeamerHbIe: UMETH
MpeJICTaBICHHE O MOMYISALUOHHON
TeHETHKE H3MEHYMBOCTH TeHO(POHIA.
Branets NOHATHITHBIM amnapaToM
TEMBI: ONYJISIIUOHHAS TCHETHKA,
reHoOH T, aanTaIus,
JInunocTHbIE:cHOPMUPOBAHHOCTH
MO3HABATEJIbHBIX HHTEPECOB U
MOTHBOB, HATIPABICHHBIX HA
U3YYCHUE TEMBI.
MertanpeamerHbie:
Ilo3nasamenvhvie: BnaieHUE
MOHSITUIHBIM anmapaToM
Kommynuxamuenvie:BbIACTATH U
BUJIETh PUYHUHBI, YMETh OTCTAaUBATh
CBOIO TOYKY 3pE€HHUS U 00CYKIaTh
npobaemy

Pecynamusnuie:

YMETb BOCIIPUHUMATh HH(OPMALIHIO
B pa3HbIX (hopmax

47. DKoNoru4ecKue
(haKkTOpBI U YCITOBHS
CpeIbI

TTonsTue 00

9KOJIOTUYECKHX (DaKTOpax.

VYcenoBus cpensl.
DKxoyiorudeckue hakTophbl:
abuoTHYEeCKue,
OHMoTHYeCKHE,
AQHTPOIIOTEHHBIE.
DKOJIOTUYECKHUE YCIIOBUS:
TEeMIIEpaTypa, BIaKHOCTD,
cBeT. Bropuunsie
KJIUMaTH4ecKkue (hakTopbl.
Bnusinue 3xonoruueckux
YCJIIOBU Ha OPraHU3MbI

OnpenensioT NoHATHS, GOPMHUPYEMBIE B X0/1€
U3y4YEHUS TEMBI: «a0MOTHYECKHE IKOTOTHIECKUE
(bakTOpbI», «OMOTHYECKUE IKOJIOTHYECKHe (PaKTOPhD»,
«@HTPOIOTEHHBIE SKOJIOTHUECKHE (HaKTOPBI»,
«OKOJIOTUYECKHE YCIOBUSA», «BTOPUYHBIE
KIuMaTH4deckne GpakTopsn». JlaroT XapakTepucTuKy
OCHOBHBIX 9KOJIOTHYECKUX (DAaKTOPOB U yCIOBHH
cpenapbl. Y CTaHaBIMBAIOT IPUYMHHO-CIIEICTBEHHBIE
CBSI3M HA MPUMEPE BIUSHHS YKOJTOTUIECKUX YCIOBHI
Ha opraiu3Mbl. CMBICIIOBOE UTECHHE

IIpeamerHbIe: UMETH
npecTaBieHne 00 HIKOJIOTHYECKUX
(axTopax, yCIOBHIX CpEIbl.
Branets NOHATHITHBIM anmapaToM
TEMBI: ONYJISIIUOHHAS TCHETHKA,
reHoOH T, aanTaIus,
JInunocTHBIE:CHOPMUPOBAHHOCTH
MO3HABATEIBHBIX HHTEPECOB U
MOTHBOB, HAIIPABJIEHHBIX Ha
U3YYCHHUE TEMBI.
MeTanpeamerHbie:
Ilo3nasamenvHule: BlIaieHUE
MOHSITUIHBIM anmapaToM
Kommynuxamuenvie:BbIACTATD U
BUJIETh PUYHUHBI, YMETh OTCTAaUBaTh
CBOIO TOYKY 3pEeHHUS U 00CYKIaTh
npobaemMy




Pecynamusnvie:
YMETh BOCIIPHHUMATh WH(OPMAIIHIO
B pa3HbBIX opMax

48. [IpoucxoxaeHue
BUIOB. Pa3Butue
9BOJIFOIIMOHHBIX
MpEeICTaBICHUN

[Ipoucxoxknenue BUIOB.
Pa3Butre 3BONIOIMOHHBIX
npejacrasieHunii. OCHOBHbIE
nojoxkeHus treopuu Y.
JapBuHa.

Opomonust. Teopust
JapBuHa. /[BHKyIMe CUIIBI
3BOJIIOLUNA: U3MEHYUBOCTb,
0opnba 3a cyIecTBOBaHUE,
€CTECTBEHHBIN OTOOP.
CuHreTnueckas TeopHusl
3BOJIIOLNH

OnpenenstoT NoHATHS, GOPMHUPYEMBIE B X0/1€
W3Y4YEHUS TEMBI: «ABOJIOLUA», «Teopus [lapBuHay,
«JIBIDKYIIUE CUJIBI HBOJIIOLIUNY, KU3MEHYUBOCTHY,
«0Ooprba 3a CyIIeCTBOBAHMEY, «ECTECTBEHHBIN 0TOODY,
«CHHTETUYECKasi TEOPUsI SBOIOLUMY. JlatoT
XapaKTEPUCTUKY U CPABHUBAIOT 3BOJIIOILIMOHHBIE
npencrasienus JK.b.Jlamapka 1 OCHOBHBIE ITOJIOKEHHUS
yaenus Y.JlapsuHa. OOBSICHSIIOT 3aKOHOMEPHOCTH
HBOJIFOLIMOHHBIX MPOILECCOB C MO3ULIMH yU4eHUs
Y./lapBuHa. ['0TOBAT COOOIIEHNUS WU TIPE3ESHTAIIUHN O
Y./lapBHHE B TOM YHUCIIE C UCIIOIb30BAHUEM
KOMITBIOTEPHBIX TeXHOJOTHH. PaboTator ¢ luTepHeTOM
KaK ¢ ICTOUHUKOM HH(pOpMaLuu

IIpeamerHbIe: UMETH
npecTaBiIeHne 00 IBOTIOIIMOHHOM
teopun Y. JlapBuHa, pa3BUTUH
SBOJIIOIIMOHHBIX MPEICTaBICHUN 110
JapBuHa, ABMKYIIMUX CUIaX
9BOJIIOIIMH, CHHTETHYECKOI Teopun
HBOJIIOLUU.

JInuHocTHBIE: CHOPMUPOBAHHOCTH
MO3HABATEJIbHBIX HHTEPECOB
¥ MOTHBOB HallPaBJIEHHBIX Ha
u3ydyeHue Temel. Biianenue
COCTaBJISIIONTUMHU Y4€OHO-
MCCIIEI0BATENBbCKON IEATENbHOCTBIO.
MeTtanpeamerHbie:
Kommynuxamuenvie:ymeTh 1aBaTh
XapaKTepUCTUKY U CPAaBHHUBATD
lloznasamenvhule:

OO0BSACHATH OMOJIOTHYECKHE
3aKOHOMEPHOCTHU
llo3nasamenvhoie:
ymeTh pabotath ¢ UHTEpHETOM
KaK C ICTOYHUKOM MHPOPMAIUH .

49. Ilonynauust Kak
3IIeMEHTapHas
€IMHUIIA YBOJIIOIIUH

HOHyJ’ISII_[I/IOHHaSI TCHCTHUKA.
N3meHnunBOCTh TeHO(DOHIA

OnpenensioT noHATHs, GOPMHUPYEMBIE B X0/1€
U3yUYEHHsI TEMBI: «ITOMYJIALIMOHHAS T€HETHKAY,
«reHo¢oH». Ha3pIBalOT MPUYMHBI N3MEHYUBOCTH
reHo¢pona. [IpuBoasT npuMepsl, JOKa3bIBAIOIINE
IPUCIIOCOOUTENBHBIN (aJaNTUBHBIN) XapaKkTep
n3MeHeHui reHodonaa. O6Cy)aarT MpoodIEMbI
JBIDKYIIUX CHJI SBOJIIOLIMH C TIO3ULIUI COBPEMEHHOMN
6uonoruu. CMBICIIOBOE YTEHHE

IIpeamerHbIe: UMETH
MPEJCTaBICHUE O MOMYJIAIUHU, KaK
SHCMGHTapHOﬁ CANHUIIC DBOJIFOIINU .
Branets NOHATHITHBIM anmapaToM
TEMBbI «HOHy}I}IL[I/IOHHa}I T'CHCTHK,
U3MEHYMBOCTH TeHO(DOHIa»
JInunocTHbIE:cHOPMUPOBAHHOCTH
MO3HABATEJIbHBIX NHTEPECOB U
MOTHUBOB, HaHpaBHGHHbIX Ha
M3yYECHHUE TEMBI.
MeTanpeaMeTHbIE:




Ilo3nasamenvHobie: BIaieHUE
TIOHSATUITHBIM aIapaToM
Kommynukamugnvie:BbIIENATh U
BUJICTh IPUYHHBI, yMETh OTCTAUBATh
CBOIO TOYKY 3pEeHHUS U 00CYKIaTh
npobaemy

Pecynamusnvie:

yYMETh BOCIIPHHUMATH WH(OPMAIIHIO
B pa3HbBIX opMax

50. bopwba 3a
CYIIECTBOBaHHE U
€CTECTBEHHBIN 0TOOD

Bops0a 3a cymecrBoBaHue.
®dopmbl 60pHOBI 32
cymectBoBanue. opmel
€CTECTBEHHOT'0 0TOOpa

OnpenensiroT moHATHsI, GOPMUPYEMBIE B XOJIE
M3Yy4YEeHUs TEMBI: «BHYTPUBHI0Basi O0phoa 3a
CYIIIECTBOBaHHE», «KMEXKBUA0Bas OopbOa 3a
CyIlleCTBOBaHHUEY, «0OpK0a 3a CyIIecTBOBaHUE C
HEOMArONMPHUATHBIMU YCIOBHUSIMH CPEIBI»,
«CTaOUITM3UPYIOMINNA €CTECTBEHHBIH 0TOOP»,
«IBIKYIIUN €CTECTBEHHBIN 0TOOP». XapaKTepu3yroT
dbopmMbI 6OpPHOBI 3a CYIIECTBOBAHUE M €CTECTBEHHOTO
otoopa. [IpuBoAsT MpUMEPHI KX TPOSIBIICHUS B
npupoje. Pa3pabaTbIBaloT S3KCIEPUMEHTHI 110
U3YyUYEHHIO JIeHCTBUI 0TOOpA, KOTOPbIE CTAaHYT OCHOBOM
Oyaymiero yueOHO-HCCIeI0BATEIHCKOTO MTPOCKTA.
CMBICTIOBOE UTEHUE

IIpeamerHbIe: UMETH
npejacTaBieHue o hopmax 00prObI 32
CYILIECTBOBaHUE U €CTECTBEHHOI'O
oT0Opa, MPUBOAUTH IPUMEPHI UX
MPOSIBIICHUS B TIPUPO/IE.
JInuHocTHBIE: CHOPMUPOBAHHOCTH
MO03HABATEIIbHBIX HHTEPECOB

¥ MOTHBOB HalPaBJIEHHBIX Ha
u3ydyeHue Temel. Biianenue
COCTABJISIIONTUMHU Y4€OHO-
HCCJICIOBATEILCKOM IeATeIbHOCTHIO.
MeTtanpeamerHbie:
Kommynuxamusnuie:

YMETb JaBaTh XapaKTEPUCTUKY

U CpPaBHUBATH

llo3nasamenvhoie:

OOBSICHSTH OMOJIOTHYECKUE
3aKOHOMEPHOCTH.

Ywmets paborats ¢ UHTEpHETOM

KaK C ICTOYHUKOM MHPOpPMAIUH .

51. Bugoobpaso-
BaHHE

ITonsarue o
MHUKPOIBOJTIOIUH.
M3omsammus.
['eorpaduyeckoe
BU000pa30BaHUeE.
MUKpO3BOTIOLIHS.
3omsmms.

OnpenenstoT NoHATHS, GOPMHUPYEMBIE B X0/1€
U3YUYEHHS TEMBI: «MUKPOIBOITIOLIUSY, «A30JISIIHSY,
«pEnpPOAYKTHBHAS H3OJISIU», «BUAO00OPA30BAHUEY,
«reorpadudeckoe BHI000pa3oBaHUEY.
XapakTepu3yroT MeXaHU3MbI reorpaduuecKoro
BU000pa30BaHUs C UCTIOIH30BAHUEM PUCYHKA
yueOHuKa. CMBICIIOBOE YTEHHE C TIOCIEAYIOUIIM

IIpeameTHbIe: 3HaTh MEXAHU3MBbI
reorpa)uuecKoro BUI000pa3oBaHuUs
C UCIOJIh30BAaHUEM PUCYHKA
ydeOHHKa.

JInunocTHbIE: hOpMUPOBAHHE
HAyYHOTO MUPOBO33PEHHUSI B CBSI3U C
pa3BUTHEM Y YYAIIUXCS




PenponykruBHas
U30JISIIHS.
Bunoobpa3zoBanue.
['eorpaduyeckoe
BU000pa30BaHue

BBIIBMIKCHUC TUIIOTE3 O APYTUX BO3MOXKHBIX
MEXaHUu3Max BI/II[OO6paSOBaHI/I5[

IPECTAaBICHUS O MOMYJIALUOHHO-
BUJIOBOM YpPOBHE.
MeranpeamerHbie:
Ilosnasamenvhvie:

¢dopmMHpoBaHUE YMEHHS JaBaTh
OIIpeIeIEHUE MTOHATHSM,
yCTaHaBJIMBATh PUYUHHO-
CJIEZICTBEHHBIE CBSI3U, YMEHHE
IPUMEHSATH MOJyYeHHbIE 3HAHUS Ha
NPaKTUKE

Pezynamusnvie:

YMeHHe caMOCTOSTENIbHO OILICHUBATh
NOJIy4EeHHbIE 3HAHUS 110 U3YyYEHHOU
teme. Kontpois B popme TecToBoit
paboThl

Kommynuxamusnuie:
dbopMHpOBaHUE OCHOB
KOMMYHHUKATHBHOH pedIiekcu,
OCYILIECTBIIEHUE KOHTPOJIS U
KOPPEKIIHH .

52. MakpoaBoJroIus

ITonsatue o
MaKpO’BOJIIOLU Y.
Hanpasnenus
Makpo3Bosroud. [Tyt
JOCTH>KCHUS
OHMOJIOTHYECKOro Mmporpecca

OnpenensioT NoHATHS, GOPMHUPYEMBIE B X0/1€
U3YUYEHHS TEMBI: «MaKpPOIBOIIOIUS, «HATIPABICHUS
HBOITIOLIMNY, «OMOTIOTHYECKHI IPOTPecc,
«OMONOTHYECKHI perpeccy, «apomMopdos»,
«UIUO0ANIATITAIUSY, «IeTCHEepaIUs». XapaKTepU3yIoT
TJIaBHBIC HAMpaBJieHUs dBOONNH. CpaBHUBAIOT
MHUKPO- ¥ MaKpO3BOJOIHI0. OOCYKIaI0T MPoOIEeMbI
MaKpO3BOJOIHUU C OAHOKIIACCHUKAMU U YUUTCIICM.
PaboTaroT ¢ 1ONOTHUTENEHBIMA UHPOPMAIIMOHHBIMA
HUCTOYHHKaMU C LICJIBIO ITOATOTOBKU COOGH.IGHI/IH NI
MYJIbTHMEMA IPE3CHTAINH O (paKTax, JOKa3bIBAIOIINX
HBOJIIOIHIO

IIpeamerHbIe: UMETH
MPEJICTAaBICHHE O MaKpOABOJIIOLUU
U €C HaIllpaBJICHHA. 3HaTH nyTn
JOCTHXKEHUS] OMOJIOTMYECKOTO
nporpecca.

JInuHOCTHBIE: YMETH OOBACHATD
HEO0OXOINMOCTh 3HAHUM O
MaKpO3BOJOIHN I TIOHUMAaHUSA
MPOLIECCOB BOIIOIUHI
OpraHUYECKOro MUpA.
MeTanpeamerHbie:

Jluunocmuwie: colyanbHast
KOMIIETEHTHOCTh M YCTOWYHBOE
CJIeIOBaHME B MOBEICHUH
COLIMAJILHBIM HOpMaM
Pecynamusnvie:

CaMoCTOSITEIbHO CTaBUTh YUeOHBIE




3aJauu B COTPYIHUYECTBE C
yuuTenem
Ilo3nasamenvhvie:MoaenupoBars,
BBLIEJIATH U 0000IIEHHO
(UKCUPOBAThH CYyIIECTBEHHBIE
MPU3HAKU O0BEKTOB
Kommynuxamusnuie:
ApryMeHTHpOBaTh CBOO NMO3ULHUIO U
KOOPJIMHUPOBATH €€ C MO3UIUAMU
NapTHEPOB B COTPYAHUYECTBE

53. KontposnpHas
paborta

JlaroT XapakTepUCTUKY MOIYJISLUMOHHO-BUI0BOIO,
9KOCTCTEMHOT0, 0MOC(HEPHOTO YPOBHEH.
YcranaBiaIuBaoT MNPUYNHHO-CIICACTBCHHBIC CBA3U.
BBIMONHAIOT 3aaHAST yIUTEIS

IIpeamerHble: 3HaTH
XapaKTEPUCTUKYTIOMYIISAIIMOHHO-
BUJOBOr'0, 9KOCTCTEMHOTO,
O6uocdepHOro ypoBHEH.
JIMYHOCTHBIE:OBJIaICHUE
MHTEJUIEKTYaJbHbIMU YMEHUSAMMU:
JIOKa3bIBaTh, CTPOUTDH PACCYKIECHUS,
aHAJIM3UPOBATh, CPABHUBATH, J€IaTh
BBIBOJIBL.

MeTanpeameTHble:
Tlo3nasamenbrble:0CBOCHUE
MIPUEMOB UCCJIEN0BATEIbCKON U
MIPOEKTHOM JEeSTETbHOCTH
Kommynuxamuenvle:

BKIIIOYasi YMEHUS BUACTH MIPOOIIEMY,
CTaBUTh BOIMPOCHI, BHIIBUTATh
TUIIOTE3bI, 1aBaTh ONpPEICICHUs
MOHSATHUSM, KJIaCCU(PUITUPOBATS,
HAOIOIaTh, MPOBOANTH
SKCIIEPUMEHTBHI, JIeTIaTh BHIBOABI U
3aKJIIOYCHUS




IKOCUCTEMHBIN YpoBeHb (7 uacos

54. Coo01ecTBO,
JKOCHCTEMA,
OHOreoIeHO03

Bbuotndeckoe coobmectBo, | OnmpenensiroT MOHATHsI, GOPMUPYEMBIE B XOJIE

Wiy OMOLIEHO3. M3Y4YEHUS TEMBI: «OMOTHYECKOE COOOIIECTBOY,
Dxocucrema. bruoreoieHo3 | «OMOLICHO3Y, «IKOCUCTEMAY, «OMOTCOIICHO3.
OnuUCHIBAaIOT ¥ CPAaBHUBAIOT YKOCUCTEMBI PA3TUIHOTO
ypoBHsl. [IpuBOIAT IpUMEPBI SKOCUCTEM PA3HOTO
ypoBHsI. XapaKTepHU3yrOT aKBapuyM KaK
UCKYCCTBEHHYIO 9KOCUCTEMY

IIpeamerHbie: HUMETH
MIPEICTABJICHHE O OMOTHYECKOM
cooOmiecTBe. 3HaTh IKOCUCTEMY H
OHOreOIEeHO3.

JIM4HOCTHBIE: YMETh OOBACHATD
HE0OXOINMOCTh 3HAHUM O
COO0O0IIIECTBE, DKOCUCTEME U
OuoreoreHo3e A1 TOHUMAaHHUS
€MHCTBA CTPOCHUS U
(GYHKIIMOHUPOBAHUS OPTaHUUECKOTO
MUpA.

MeTanpeameTrHbie:

Jluunocmuwie: co3HAHUE
OTBETCTBEHHOCTH YeJIOBEKA TPH €T0
JIEWCTBUU HAa OKPYKAIOLIYIO CpENy
Pezynamusnvie: anekBaTHO
UCIIONIb30BATh PEUb JJIs
TJIAHUPOBAHUS M PETYJISIIHH CBOCH
JIEATEIIbHOCTH .

Tlo3nasamenvuvie: NCIOAL30BATh
3HAKOBO-CUMBOJIMYECKUE CPECTBA, B
TOM YHCJIE, MOJIENIH, CXEMBI
Kommynuxamuenvie : BECTH yCTHBIN
Y MACbMEHHBINA TUAJIOT

55. CoctaB u

CTpYKTypa
cooO1iecTBa

Bunosoe paznooOpasue. OnpenensitoT MoHATHs, GOPMUPYEMBIE B XOJIE
Mopdonoruueckas u U3YYEHHUS TEMBI: «BUAOBOE pa3HOOOpa3uey», «BUI0BON
IPOCTPAHCTBEHHAs COCTaBy, «aBTOTPOPBI», «reTepoTpodB»,

CTPYKTypa COOOIIECTB. «TPOJIYLIEHTBI», «KKOHCYMEHTBI», «PEIyLIEHTHI»,
Tpoduueckas cTpykTypa «IPYCHOCTB», «PEIKUE BUIBIY,

coobmectBa. [Iumesas «BUJIBI-Cpe000pa3zoBaTENNy. XapaKTePU3yIOT

uens. [Iumesas ceTs. MOP(OJIOTHUECKYIO U IPOCTPAHCTBEHHYIO CTPYKTYPY
JKuznennbie GopMEI. COOO0IIECTB. AHATM3UPYIOT CTPYKTYPY OMOTHYECKHUX
Tpoduueckuii ypoBeHb co001IecTB 1O cXeMe

IIpeamerHbIe: UMETH
NpeJICTaBJICHNE O BUIOBOM
pazHooOpa3uu. 3HaTh
MOP(OIIOTHIECKYIO 1
POCTPAHCTBEHHYIO CTPYKTYPbI
COO0O0IIIECTB.

JInuHOCTHBIE: YMETH OOBACHITH
HEOOXOIMMOCTD 3HAHUH O BUIOBOM
pasHoo0pa3uu st TIOHUMaHWSI
€JIMHCTBA CTPOCHUS U




(GYHKITMOHUPOBAHUS OPTaHUIECKOTO

MUpa.

MeranpeamerHbie:

Jluunocmmuuie:

CaMOCTOSITENILHOCTh U JINYHAS
OTBETCTBEHHOCTb 32 CBOU MOCTYIKHU
IloznasamenvHule:

Oco3HaHHO U MPOU3BOJIBLHO CTPOUTD
COOOIIeHNs B YCTHOM M MMCbMEHHOM
¢dbopMe TBOPUECKOTO U
HCCJIEIOBATENILCKOTO XapaKkTepa
Kommynuxamusnuie:

Koopaunuposats u npuHuMaTh
pa3IUYHbIE TTO3UIIUU BO
B3aUMOJICUCTBHUH .

56. MexBUIOBBIE
OTHOIIICHUS
OpraHU3MOB B
DKOCHCTEME

Tumer OHOTHYECKUX
B3aMMOOTHOIIIEHUI.

Heiitpanusm. AMeHcanusm.

KomMmencamunsm.CumMomo3.
[IpoTokooneparnus.

Myrtyanusm.KonkypeHnmus.

XHUIIHUYECTBO.
[Tapazutusm

OnpenenstoT NoHATUsA, GOPMUPYEMBIE B X0O/I€
W3YYEHHUS TEMBL: «HEUTPAIU3M», «AMEHCATITU3M),
«KOMMEHCAIIN3M», «CUMOUO03», «IIPOTOKOOIEPaLIUs,
«MYTYyamu3M», KKOHKYPEHIIHS, «XUITHUIECTBOY,
«mapa3uTu3mM».PemaT sKoJ0rnueckue 3a1aui Ha
IPUMEHEHHE IKOJIIOTUYECKUX 3aKOHOMEPHOCTEN.
[TpuBOAAT IPUMEPHI MOJIOKUTEIBHBIX U
OTpPHULATENBHBIX B3aMMOOTHOLIEHUI OpraHU3MOB B
MOMYJISIIUSIX

IIpenmeTHbIe: HUMETH
MPEACTABICHHUE O TUTIAX
OMOJOTrNYECKUX B3aMMOOTHOIICHUH.
3HaTh onpeeIeHue OCHOBHBIX
TTOHSITHH.

JIM4HOCTHBIE: YMETh OOBACHATD
HEO0OXOUMOCTb 3HAHUN O THUIAX
OMOTHYECKUX B3aMMOOTHOIICHHIA
JUTSI IOHUMAaHUsI €TUHCTBA CTPOCHUS
U QYHKIIMOHUPOBAHUS
OpPraHMYECKOT0 MUpA.
MeTanpeamerHbie:

Jluunocmuuvie:

HABBIKU COTPYAHHYECTBA B Pa3HBIX
CUTYaIUSIX

Pezynamusnvle: COOTHOCUTH
MPAaBHJILHOCTH BBIOOpA M pe3yNibTaTa
NEUCTBUA
Tlo3nasamenbhvie:MHTEPIIPETALIUS
nH(popMaIu, B TOM YHCTIE, C
nomoinbo UKT
Kommynuxamuenvie: Y Menue




OpTraHrU30BaTh B COTPYAHHUYCCTBE
B3aMOIIOMOIIB .

57. IloToku BeliecTBa
Y DHEPTHH B
SKOCUCTEME

IToTroku BemiecTBa u
SHEPTUHU B YKOCHUCTEME.
[TupaMu 16l YUCTIEHHOCTH U
OHroMacchl

OnpenenstoT noHATHS, GOPMHUPYEMBIE B X0/1€
U3YUYEHHSI TEMBIL: «[TMPAMUJIA YHUCICHHOCTH U
OroMaccel». J{aloT XapakTepuCTHKY POIH
aBTOTPO(HBIX U TeTEPOTPOGHBIX OPTAHU3MOB B
IKOCHCTEeME. PenraroT SKoI0rndecKkue 3a1aun Ha
NPUMEHEHHE YKOJIOTHUECKUX 3aKOHOMEPHOCTEH

IIpeamerHbIe: UMETH
MPEJICTaBICHHUE O MIOTOKE BEIIECTB U
SHEPTUU B IKOCHCTEME. 3HATh
MUPAMU/JIbI YUCIIEHHOCTH U
OMOMACCHI.

JInuHOCTHBIE: yMETH OOBACHATH
HE00-XOAMMOCTh 3HAHUH O TIOTOKE
BEIIECTB U SHEPTUU B DKOCHCTEME
JUTSI IOHUMAHWSI €TUHCTBA CTPOCHUS
1 (YHKIIMOHHU-POBAHUS
OpPTaHHYECKOTO MUPA.
MeTanpeamerHbie:

Jluunocmuvie:

HAXOJUTh BBIXOJ U3 CIIOPHBIX
curyauuit PecynsimusHnvie: yMEHUE
peoOpa3oBbIBATh MPAKTUYECKYIO
3a/1a4y B MO3HABATEIbHYIO
Kommynuxamuenvie: Y MeHue
aJICKBAaTHO OIICHUBATh COOCTBEHHOE
MOBE/ICHNE U TIOBEJICHUE
oKpyxawmux lloznasamenvhule:
YMEHUE BBIJCISATH U 0000IIEHHO
(UKCUPOBAThH CyIIIECTBEHHBIE
MPU3HAKK 0O0BEKTOB C LEIBIO
pelIeHrs] KOHKPETHBIX 3a7a4

58 IIpoayKkTHBHOCTH
COOO0IIIECTBA.

IIponykTUBHOCTB
coobmectBa. Yucras,
NepBUYHAs, BTOPUYHAS
MPOYKIIUK TIIIOOPOIUE.

OnpenenstoT NoHATHS, GOPMHUPYEMBIE B X0/1€
W3Y4YEHUS TEMBL: «UUCTas, IEPBUYHAs, BTOPUYHAsA
OPOAYKIMH IJI0JOPOAUE»

CpaBHMBAIOT YUCTYIO, IEPBUYHYIO, BTOPUYHYIO
IPOAYKIIHIO.

IIpeamerHbIe: UMETH
MpeJICTaBICHNUE O IEPBUYHON U
BTOPUYHON CYKIIECCUH. 3HATH
MPOLIECCHI CAMOPA3BUTHUS
DKOCHCTEMBI.

JInuHOCTHBIE: YMETH OOBACHATD
HEO0OXOIMMOCTh 3HAHUM O
CaMOpa3BUTHUU SKOCUCTEMBI JIJIs
MOHMMAaHUS €MHCTBA CTPOCHUS U




(YHKLIMOHUPOBAHUS OPTaHUUYECKOTO
MHpa.

MeranpeamMeTHble:
JIuunocmmbie:TOTOBHOCTD
00y4aromuxcst K CaMOPa3BUTHIO
Pezynamusnvie: yMeHne NpeiBUIETb
BO3MO>KHOCTH IOJTY4YEHHUS
KOHKPETHOI'O pe3yJibTaTa MpH
peleHny 3a1a4n
Kommynuxamusnwvie: 0CyILIECTBIST
B3aUMHBII KOHTPOJIb
Ilo3nasamenvHule : CAMOCTOSITEIBLHO
CO3/1aBaTh aJITOPUTMBI 1E€ATEIbHOCTH

59. CamopazBurue
9KOCHCTEMEI.
DKoJoruuecKas
CYKIIECCHS

CamopazButue
9KOCHCTEMBI.

DKojoruyeckasi CykLeccusl.

PaBHoBecue. [lepBuunas
cykueccus. Bropuynas
CyKLeccus

OnpenenstoT NoHATUsA, GOPMUPYEMBIE B X0O/I€
U3Y4YEHUSI TEMBI: «PABHOBECHEY, «II€PBUUHAS
CYKIIECCHSI», «BTOPUYHAS CYKIIEeCCUs». XapaKTePU3YIOT
IIPOLIECCHI CAMOPA3BUTHSI SKOCUCTEMBI. CpaBHUBAIOT
NEPBUYHYIO U BTOPUUHYIO CyKIileccuu. PazpabartbiBator
IUTaHA YPOKa-3KCKypCUU

IIpenmerHbIie: UMETH
IpeJICTaBICHNUE O IEPBUYHON U
BTOPUYHOMN CYKIIECCUH. 3HATh
MIPOLIECCHI CAMOPA3BUTHS
DKOCHCTEMBI.

JInuHOCTHBIE: YMETH OOBACHATD
HEO0OXOIUMOCTb 3HAHUM O
CaMOpa3BUTUU HKOCUCTEMBI JIJIs
MMOHUMAaHUS €IMHCTBA CTPOCHUS U
(GYHKIIMOHUPOBAHUSI OPraHUYECKOTO
MUpa.

MeTanpeamerHbie:

Jluunocmmuvie

TOTOBHOCTH 00YYaIOMIUXCS K
caMopa3BUTHUIO PecynamusHule:
yMEHUE MPEeABUACTh BO3MOKHOCTH
MOJTy4YeHUs] KOHKPETHOTO pe3ysIbTaTa
MIPU PELLIEHUH 3a/1a4u
Kommynuxamuenvie:OCymecTBIsATh
B3aUMHBIN KOHTPOJIb
Ilo3nasamenvHole : CaMOCTOSATENHHO
CO3/1aBaTh aJITOPUTMBI I€ATEIBHOCTH




60 Ixckypcus Nel:
«3yuenue u
OMHUCaHUE IKOCUCTEM
CBOEU MECTHOCTHU

DKcKypeust B OMOreo1eHo3

KOJ’IJIGKTI/IBHaSI HpOCKTHaH NCATCIIBHOCTH HA TeMyI
«EctecTBeHHBIN OMOTeO1IeHO3 — AyOpaBay.

IIpeaMeTHBIE: IPOBECTH SKCKYPCHUIO
B OMOT€OIEeHO3E.

JIM4HOCTHBIE: YMETh BECTH Ce0s1
KVIbMYPHO, IKOJLO2UYECKUSPAMOMHO,
be3onacho B COIUAILHOM (CO
CBEPCTHHUKAaMH, B3POCIIBIMU, B
OOIIECTBEHHBIX MECTaX) U
MIPUPOAHOM Ccperie.
MeranpeamerHbie:

Pecynamuenvie: 0co3HaBaThI PAHULIBI
COOCTBEHHBIX 3HAHUI ¥ YMEHUM O
IpUpoJIe, YeJIOBeKe U 00IIeCTBe
llo3nasamenvhoie:

yMEHHUE U3BJIEKaTbUH(POPMALIUIO,
MpeJICTaBICHHYIO B pa3Hoil (opme B
Pa3HBIXHUCTOUHUKAX
Kommynuxamusnvie:yuatcs
0000111aTh, CHCTEMAaTU3UPOBAT,
npeoOpa3oBIBATEHHGOPMAIIHIO U3
OJIHOTOBUJA B APYTO

Bbuocdepusiii yposens (/0 uacos

61. buocdepa.
CpenoobGpa3yrorias
ACATCIIbHOCTD
OpPTraHU3MOB

Bbuocdepa.
CpenooOpasyromias
ACATCIIbBHOCTDb OPraHU3MOB

OmnpenenstoT noHsATUa «Onochepa», «BogHas cpenay,
«HA3E€MHO-BO3/IYIIHAS CPEAay, «IO0YBAY, «OPTaHU3MBI
KaK cpefia 0OUTaHMs», «KMEXaHUUECKOE BO3ACHCTBUEY,
«(U3NKO-XMMHUYECKOE BO3CHCTBHEY, «IIEpPEMEIICHNE
BEIIIECTBAY, «T'YMYC», «pHIbTpanus». XapakTepu3yoT
o6uocdepy Kak riodanbHyto skocuctemy. [IpuBoast
IpPUMEpPbI BO3AEHCTBUS KUBBIX OPIraHU3MOB Ha
pas3In4HBIE CPeJIbl )KU3HU

IIpeameTHbIe: UMETH
NpeICTaBICHNUE O Cpeo00pa3yomIei
JESTEIIbHOCTH OPraHu3MOB. 3HATh
ompeneneHue MoHATHs «Oonochepar.
JIM4HOCTHBIE: YMETh OOBSACHATD
HE0OXOINMOCTh 3HAHUM O
cpenoodpasyromieit 1eaTeTbHOCTH
OpPTraHU3MOB ISl TOHUMaHUS
€MHCTBA CTPOCHUS U
(GYHKIIMOHUPOBAHUS OPTAaHHYECKOTO
MUpA.

MeTanpeamerHbie:

Jluunocmmuvie: CaMOCTOSATEIBHOCTD U
JMYHAsi OTBETCTBEHHOCThH 32 CBOH
MOCTYIIKH




Pezynamusnvie: ymenue
yCTaHABJIUBATh COOTBETCTBHE
MOJIYYEeHHOTO pe3yJibTaTa
IIOCTaBJIICHHOHN LIEJIN
Kommynuxamuenvie:
apryMEHTHPOBATH CBOIO MO3HIIHIO U
KOOpIII/IHI/IpOBaTB €€ C IMO3NLIUusIMNU
MapTHEPOB B COTPYTHUUYECTBE
Iloznasamenvhvie.

YMGHI/IG HpI/IMeH}ITB nu HpGIICTaBJIHTB
nHpopmaIumio

62. Kpyrosopot
BelIecTB B Ouocdepe

Kpyrosoport Beniects B
ouocdepe.

buoreoxumMuyeckui 1UKII.

buorennsie
(muTaTeNbHBIC) BEIIECTRA.
MuxkpoTpodHsie 1

MakpoTpo(HBIC BEIIECTBA.

MUKpPO371EMEHTBI

OnpenensitoT NOHATUS «OMOTEOXUMUYECKUH LIUKID,
«OnoreHHbIe (MTUTATENHHBIC) BEIIECTBAY,
«MHUKPOTPO(HBIE BEIIECTBAY», «MaKPOTPO(PHBIC
BEIIECTBAY, «MUKPOIIIEMEHTHI». XapaKTePU3YIOT
OCHOBHbIE OMOT€OXMMHUYECKHE IIUKIIBI Ha 3emiie,
UCTIOJNB3YS WILTIOCTPALNY YUeOHHKA. Y CTaHABIUBAIOT
MPUYHUHHO-CJIEICTBEHHBIE CBA3H MEXKIy OMoMaccoit
(MpOYyKTUBHOCTBIO) BUJIa U €70 3HAYEHHUEM B
nojaepkaHuu (HyHKIIMOHUPOBAHHUS COOOIIECTBA

IIpenmeTHbIE: UMETH
IpeJCTaBICHUE O KPYTrOBOPOTE
BelecTB B Onocdepe. 3HaTh
MHUKCOTPO(HBIE U MAKPOTPO(hHBIE
BEILIECTBA.

JIM4HOCTHBIE: YMETh OOBACHATD
HE0OXOINMOCTh 3HAHUM O
KpPYroBOpOTE BelIecTB B Onochepe
JUTSl TIOHUMaHMS €IMHCTBA CTPOCHUS
U QYHKIIMOHUPOBAHUS
OPraHUYeCKOro MHpa.

MeTanpeameTrHbie:

Jluunocmuvie:

dbopMHupOBaHKE IIEHHOCTHOTO
OTHOLICHUSI K OKPY>KAIOLEMY MUPY
Pezynamusnvle: CaMOCTOSITEEHO
CTaBUTh y4eOHbIE 3a/1a4u B
COTPYIHUYECTBE C yUUTEIEM
llo3nasamenvhoie:

[MocTpoenue cooOIIeHNI —
paccyxaeHui




63. DBoronus
ounocdepnl

OBouonust 6uochepsl.
Kusoe BemecTno.
buorennoe BelecTBo.
BbuoxocHoe BemecTBo.
KocHoe BemecTBo.
DKOJOTHYECKUN KPUZUC

OnpeaensioT MOHSITHS «KUBOE BEIIECTBOY,
«OMOTreHHOE BEIIECTBOY, «OMOKOCHOE BEIIECTBOY,
«KOCHOE BEIIECTBOY», «IKOJOTHUCCKHI

KpHU3UC». XapaKTEPU3YIOT MPOIIECCH pAHHETO ATara
sBomonnu 6nochepsl. CpaBHUBAIOT OCOOCHHOCTH
KpPYroBOpOTa yriiepoja Ha pa3HbIX 3Tanax 3BOJIOIHA
ounochepst 3emin. OOBACHSAIOT BOZMOKHBIE TIPUUHHBI
9KOJIOTUYECKHUX KPU3UCOB. Y CTaHABIMBAIOT IPUIHMHHO-
CJICZICTBEHHBIX CBSI3H MEXJY JICSITCIbHOCTHIO UeIOBEKa
U 9KOJIOTMYECKIUMH KPU3UCAMU

IIpeamerHbIe: HUMETH
MPEACTABICHUE 00 IBOJIFOIIUN
ouocepsl. 3HaTh BEIIECTBA,
dbopmupytomme 6uocdepy.
JIM4HOCTHBIE: YMETh OOBACHATD
HE00XOANMOCTh 3HAHUIT 00
ABOJIIOIMH OHOChEpHI IS
MOHUMAaHHS €AMHCTBA CTPOSHHUS U

(G YHKIITMOHUPOBAHUS OPTaHUIECKOTO
MUpA.

MertanpeamerHbie:

Jluunocmuvie: HopMupoBaHue
HaBBIKOB COTPYIHUYECTBA B Pa3HBIX
CUTYaIUSIX

Pezynamusnvie: aiekBaTHO
MCIIOJIb30BATh PeUb IS
IUTAHUPOBAHMS U PETYJISLIUN CBOEH
JESATEIIBHOCTH, CAMOCTOSITEIIBHO
CTaBUTH y4eOHBIE 33/1a4H B
COTPYIHUYECTBE C yUUTEIIEM

Kommynuxamuenvle:
Koopaunuposars u npuHUMATH
pa3IM4YHbIE TO3ULIMHU BO
B3aNMMOICUCTBHU

Ilo3nasamenvHule : MOJEIUPOBATD,
BBLIEJIATH U 0000IIEHHO
(UKCUPOBAThH CYyIIECTBEHHBIE
MPU3HAKU 00BEKTOB, YMEHHUE
MPUMEHSTH U TIPEJICTABIISTh
nHpopmaruio




64. I'unoresnl
BO3HHKHOBEHUS
KU3HHU. Pa3zButne
MPEJICTaBICHUMN O
MIPOUCXOKACHUN
*u3HU. COBpEMEHHOE
COCTOSIHUE TPOOIIEMBI

['munoTe3bl BO3HUKHOBEHUS
YKU3HU.

Kpeanuonusm.
CaMonpoun3BOJIbHOE
3apoxaeHue. ['unoresa
CTAllMIOHAPHOT'O COCTOSTHUSI.
I'mnoresa nancnepmum.
['unoTe3a 6GuOXUMHUUECKOM
ABOJTIOIIUN

PasButue npeacraBiaeHui o
MIPOUCXOXKACHUN KU3HU.
CoBpeMeHHOE COCTOSIHHE
POOJIEMBI

OHpeI[eHHIOT MOHATHUA KKPCALITUOHHU3M),
«CaMOIPOU3BOJIBHOE 3aPOKICHHEY, «THIIOTE3a
CTAIlIOHAPHOTO COCTOSHUS», «TUTIOTE3a MTAHCTICPMHUIY,
«rUnoTe3a OMOXUMUYECKOU IBOIIOIUI.
XapakTepu3yrT OCHOBHBIE TUIOTE3bl BOSHUKHOBEHHUS
ku3HU Ha 3emiie. OOCY)Iar0T BOIIPOC BO3SHUKHOBEHHS
JKU3HHU C OJHOKJIACCHUKAMHU U YUUTCIICM

OnpenensitoT MOHATUS «KOALEPBAThD», «IIPOOHOHTHI,
«TUMOTE3a CHMOMOTHYECKOTO MPOUCX OXKICHUS
DYKApUOTHUYECKUX KIETOKY, «TUMOTE3a
MPOUCXOXKACHUS 3YKAPUOTHUECKHUX KJIETOK U UX
OpTraHOn OB MYTEM BIISTYMBAHU A KJIETOYHOU
MEMOpPaHbI», «IPOTEHOTY, «IYOAKTEPHUI,
«apxebakTepumny. XapaKTepu3yIOT OCHOBHBIC ITAIIbI
BO3HUKHOBEHUS U Pa3BUTHSI )KU3HU Ha 3eMIIe.
OnuceIBaOT NOJ0KEHUSI OCHOBHBIX THIIOTE3
BO3HUKHOBEHUS ®HU3HU. CPaBHUBIOT TUIIOTE3BI
A.W.Onapuna u [x. Xonneitna. O6cyxxaarot
po06JIeMbl BO3SHUKHOBEHHUSI U PA3BUTHUS KHU3HU C
OJTHOKJIACCHUKAMH U YUUTEIEeM

IIpeamerHbIe: HUMETH
MPEACTABICHUE O TUIIOTE3aX
BO3HUKHOBEHUSI KU3HU. 3HATH
TUIIOTE3bl KPEAIMOHU3M U
CaMOINPOU3BOJIBHOE 3apOKICHHE.
JInuHOCTHBIE: YMETH OOBACHATD
HEO0OXOIMMOCTh 3HAHUHN O THUIOTE3aX
BO3HUKHOBEHHS J)KU3HU IS
MMOHUMAaHUS €IMHCTBA CTPOCHUS U
(GYHKITMOHUPOBAHUS OPTaHUIECKOTO
Mupa.
Mertanpeamertnsle: Jluunocmuoble.
CoLlMaJIbHAsi KOMIIETEHTHOCTb 1
YCTOMYMBOE CIECIOBAHUE B
MOBEJICHUH COLMAIIbHBIM HOpMaM
Pezynamuenvie: npeBUIeTh YPOBEHb
YCBOCHMS 3HaHUU [lo3nasamenvHbie
: ICTIOJIB30BATh 3HAKOBO-
CUMBOJIMYECKHE CPENICTBA, B TOM
YHUCJIE, MOJEIH, CXEMBbI
Kommynuxamusnvie
YMeHnue opranuszoBaTh B
COTPYAHUYECTBE B3aMMOIIOMOIIb

65. Pa3BuTHe XKU3HU
Ha 3emiie. Opbl
JpeBHEUIIEH U
JIPEBHEU )KU3HU

OCHOBHBIE ITarbl Pa3BUTHS
YKU3HU Ha 3eMiie. Dpbl
JIpEBHEMIIEN U IpEBHEN
JKU3HU

OnpenensroT NOHATHS «3pay, «IIEPUOI», «IIOXAY,
«KaTapxeu», «apxemn», «IpoTepo30n», «Ianeo3om,
«ME30301», «KaHHO0301», «ITaJICOHTOIOTHI,
«KEMOPUIT», KOPIOBUKY, KCUITYPY, «IEBOHY, «KApOOHY,
«TIEPMbY», «TPUITOOUTHI», PUHUOPUTHI», KKUCTETEphIe
PBIOBI», «cTeronedanb», KAXTUOCTETHY,
«Teparcuib». XapakTepU3yrT pa3BUTHE KU3HHU HA
3emuie B 3pbl IpeBHEUIEH U JPEBHEN KU3HU.
[IpuBOAST MpUMEPHI OPraHU3MOB, HACEJSIBIINUX 3EMITIO
B 3pbI IPEBHEUILIECH U IPEBHEN KU3HU. Y CTAHABIUBAIOT
MIPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXKY YCIOBUSIMHU
Cpelbl OOUTaHUS U YBOIIONMOHHBIMU TIPOIECCAMH Y
Pa3JIMYHBIX FPYIIT OpraHu3MOB. CMBICIIOBOE UTEHHE C
MOCIIEAYIONIUM 3aMOJIHEHUEM TaOIHIThI

IIpenmeTHbIE: UMETH
MpeJICTaBICHHEe 00 OCHOBHBIX dTamax
pa3BUTHS KU3HU HA 3emiie. 3HATh
9pbI IPEBHENIIEH U IPEBHEN KU3HU
JInuHOCTHBIE: yMETH OOBACHATH
HE00X0IMMOCTh 3HAaHUN O Pa3BUTUU
IpeJICTaBIeHU 00 OCHOBHBIX dTanax
pPa3BUTHUS KU3HU HA 3eMJIe IS
MTOHUMAaHUS €IMHCTBA CTPOCHUS U
(GYHKITMOHUPOBAHUS OPTaHUIECKOTO
Mupa.

MeranpeamerHbie:
lloznasamenvhuie:

yMeHHE paboTaTh C HOHITHIHHBIM




amnmaparoMm, pa3BUTHE HABBIKOB
YCTHOM ¥ MUCbMEHHOU peuun
Jluunocmnwvie

YMeHue npuMeHsITh MOJyYeHHbIE
3HAHUS HA IPAKTHKE
Pezynamusnuvie:

Ymenue paboTats ¢
WHCTPYKTUBHBIMH KapTOUYKaMH,
BBITIOJTHATH 33/IaHUS 10 alITOPUTMY
Kommynuxamusnwvie

YMenue paboTaTh B MaJIbIX Ipynmax

66. PasButue XU3HH
B M€3030€ U KaHO030€

Pa3ButHe )XU3HU B ME3030€
U KanHO30€

OrnpenensroT NOHATHS KTPUACY, KHOPA», «KMED»,
«IUHO3aBPbI», «CyMUaTble MIIEKOIIUTAIOIIUEY,
«IUTALIEHTAPHBIE MIIEKOITUTAIOIINEY, «I1AJIEOTEH,
«HEOTEH», «aHTPONOreH». XapaKTEPU3yIOT OCHOBHbIE
NIEPUO/IbI PA3BUTHS KU3HU Ha 3€MJIE B ME€3030€ U
KaifHo30¢. [IpuBOAT IpUMEpPHI OPraHU3MOB,
HaCesABIIMX 3€MITI0 B KalHO30€ U ME€3030€.
VYcTaHaBnIMBalOT NPUYMHHO-CIIECTBEHHBIE CBS3H
MEX]ly YCIOBUSMHU Cpellbl OOUTaHUS U
HBOJIFOLIMOHHBIMU ITPOLIECCAMHU Y PA3JIMYHBIX TPYIIIT
oprann3mMoB. CMBICIIOBOE UTEHHE C MOCIEAYIOIINUM
3anoyiHeHreM Talbnuibl. Pa3pabaTeIBaloT miiaHa ypoka-
SKCKYPCHH B KpaeBEAUYECKHUI My3€i HJIK Ha
reoJIOTnYecKoe OOHAKEHHE

IIpenmeTHbIe: HUMETH
MPEACTABJICHUE O PA3BUTHUH )KU3HU B
Me3030€. 3HaTh Pa3BUTHE KU3HU B
KaiiHo30¢€.

JInuHOCTHBIE: YMETh OOBICHITH

HE00X0IMMOCTh 3HAHUN O Pa3BUTHU
JKA3HU B M€3030€ U KalHO030€ I
MOHUMAaHUS €ITUHCTBA CTPOCHUS U
(GYHKIIMOHUPOBAHUS OPTaHUUECKOTO
Mupa.

MeTtanpeamerHbie:
Kommynuxamuenvie
OcCylecTBISITh B3aUMHBIN KOHTPOJIb
Pezynamusnvie: ymenue
peoOpa3oBhIBATh MPAKTHYECKYIO
3a71a4y B IMO3HABATEIbHYIO
ITloznasamenvhvie:

WNuTtepnperarus nadopmaruu, B
TOM 4Hciae, ¢ noMolso UKT
Jluunocmmuvie: CaMOCTOSATSIBHOCTD U
JINYHAs OTBETCTBEHHOCTH 3a CBOU
MOCTYIKH

67. O6006maronmit
YPOK MO TE€ME:
«Bo3HuKkHOBEHNE U
Pa3BHUTHUC )KU3HU Ha

BricTynaroTt ¢ cOOOIIEHUSIMHU T10 TEME.
[IpencraBnsioT pe3yapTaTsl y4eOHO-
MCCIIEIOBATENIbCKOM MPOEKTHOM AESATETbHOCTH.
KOJIJIGKTI/IBHaSI IOPOCKTHAA ACATCIIbHOCTE Ha TCMY:

IIpenmeTHbIe: HUMETH
MPEACTABJICHUE O PA3BUTHH KU3HU
Ha 3eMIIe.

JInyHOCTHBIE: YMETh O0BSACHATh




3emie.

«Hammm uctoxkmn».

HE00X0IMMOCTh 3HAHUN O Pa3BUTUU
JKU3HU JIJ1s1 TOHUMaHUs €IMHCTBA
CTpOCeHUS ¥ PYHKIIMOHUPOBAHUS
OpraHUYECKOT0 MHUpa
MeranpeamerHbie:

Pezynamusnuie:
IIOHUMATBIIEPCIIEKTUBBI JaJbHENHIIEH
y4aeOHOM paboThI, ONIPEAEIATHIIECIN U
3a7]a4M YCBOEHHUSI HOBBIX 3HAHHI
Ilo3nasamenvHule. ONIUCHIBATD,
CPaBHUBATb,
KJIACCU(UITUPOBATHIIPUPOIHBIC U
colMagbHble 00BEKTHI HA OCHOBEUX
BHEITHUX MPU3HAKOB (M3BECTHBIX
XapaKTEePHBIX CBONCTB)
Kommynuxamusnwvie

Oo6oramare ux

OTIBITKYJITYPHOT OOOIICHHSIC
OJIHOKJIACCHHKAaMHU, B CEMbE, C
JPYTUMU JTHOJIbMU

68. AHTpOIIOreHHOE
BO3JICUCTBUE Ha

ouochepy

AHTpPOIIOT€HHOE
BO3JIelicTBHE Ha Ouochepy.
Hoocdepa. [Tpupoansie
pecypch

OHpGI[eJIHIOT MOHATUA «KaHTPOIIOI'CHHOC BO3I[GI‘/JICTBI/IG
Ha Omocdepy», «Hoochepay, «IpUpPOTHBIC
pecypchi». XapakTepu3yIoT YeTI0BeKa Kak
OuocormansHoe cyniecTBo. OMUCHIBAIOT
DKOJIOTMUYECKYIO CHUTYAIUIO B CBOCH MECTHOCTH.

Y cTaHaBIMBAIOT MPUYUHHO-CIICICTBEHHBIC CBS3H
MEXIy AESTEIbHOCTBIO YeJIOBEKA U IKOJIOTHUECKUMHU
KpU3HUCaAMU

IIpeamerHbie: HUMETH
npecTaBiIeHne 00 aHTPOIIOTEHHOM
BO3/I€HiCTBUM Ha buocdepy. 3HATH
NpUpoAHbIe pecypchl. IMeTh
MPEJICTABICHHUE O PAIlHOHATEHOM
PUPOIONIOB30BAaHUU. 3HATH 00
o01IecTBe 0JHOPA30BOTO
notpelieHue.

JInuHOCTHBIE: YMETHh OOBSICHITH
HEO0OXOMMOCTh 3HaHUN 00
AQHTPOIIOTEHHOM BO3/ICHCTBUH Ha
ounochepy AJis MOHUMaHUS STUHCTBA
CTpOCHUS ¥ (PYHKITMOHUPOBAHHS
OpraHUYeCKOro Mupa. Y MeTh
00BSACHSITH HEOOXOANMOCTE 3HAHUH O
paroHaIbHOM
PUPOONIOIB30BAHNH JIJIS




NOHUMAaHHMS €MHCTBA CTPOCHHS U
(YHKIIMOHUPOBAHUS OPTaHUYECKOTO
MHpa.

MeTanpeamMerHbie:
Kommynuxamusnwvie
ApryMeHTHpOBaTh CBOO MO3ULHUIO U
KOOPJIAMHUPOBATH €€ C MO3UIHUAMU
[apTHEPOB B COTPYAHUUYECTBE
Pezynamusnvie: Y MeHNE NPEIBUIETD
BO3MOKHOCTH TTOJTYYSHHS
KOHKPETHOI'O pe3yJibTaTa MpH
pelIeHUH 3a1a9n

Ilosnasamenvhoie:

YMeHue BBIIENATh U 0000IIEHHO
(UKCUPOBATh CYLIECTBEHHBIE
NPU3HAKU O0BEKTOB C LIEBIO
peleHns] KOHKPETHBIX 3a7a4
Ilo3nasamenvHule : CAMOCTOSITEIBLHO
CO3/1aBaTh AJITOPUTMBI I€ATEILHOCTH

69. OCHOBEI
panroHaAIBLHOTO
MIPUPOIOTIONE30BAHUS

PammmonansHoe
MPUPOIONOIB30BaHHE.
OO0111eCTBO OJTHOPA30BOTO
noTpedIeHus

OnpenenstoT MOHATHS «PAIlHOHATEHOE
MPHUPOIOTIONB30BAHUEY, «OOIIECTBO OJHOPA30BOTO
noTpeOIIeHus». XapakTepu3ylT COBPEMEHHOE
YeJI0BEYECTBO KaK «OOIIECTBO OJHOPA30BOTO
noTpebaeHus». OOCYXIar0T OCHOBHBIC TPUHITUTIBI
panoOHaIBLHOIO UCIIOJIB30BAHUS IIPUPOIHBIX PECYPCOB

IIpenmeTrHbIe: HUMETH
MpEeJICTaBICHUE 00 YKOJIOTHUECKUX
npoOsemax. 3HaTh IPUPOIHBIC
pecypceel. iMeTs npencraBieHue o
panroHaIbHOM
MPUPOIONIONB30BaHUH. 3HATH 00
o01IecTBe 0JHOPA30BOTO
noTpebaeHue.

JIMYHOCTHBIE: YMETH
aHAJM3UPOBATh U OIICHUBATH
MTOCJICACTBHS ACATEILHOCTH
yenoBeka Ha onochepy. YmeThb
00BACHATH HEOOXOIUMOCTE 3HAHUN O
panroHaIbHOM
PUPOIONIONB30BAHUY IS
MMOHUMAaHUS €TMHCTBA CTPOCHUS U
(GYHKITMOHUPOBAHUS OPTaHUIECKOTO
MUpa.




MeranpeamerHbie:
Kommynuxamuenvie
ApryMeHTHpPOBATh CBOIO MO3UIUIO U
KOOPJAMHUPOBATh €€ C NO3ULHUAMHU
NapTHEPOB B COTPYAHUYECTBE
Pezynamusnvie: yMeHue NpeiBUIETh
BO3MOKHOCTH TTOJTYYSHHS
KOHKPETHOI'O pe3yJibTaTa MpH
pemiennu 3anaun [losnasamenvhvie:
YMEHUE BBIACTATh U 0000IIEHHO
(UKCUPOBATh CYLIECTBEHHBIE
NPU3HAKU O0BEKTOB C LIETBIO
peleHus] KOHKPETHBIX 33734
Kommynukamuenvie

BecTtu yCTHBIN 1 THCEMEHHBIN
JIHaJIor

70.

Ypoxk —
KOH(EepEeHIHS:
«AYKUIHOH
DKOJIOTHYCCKUX
3HAHUI.

Ypok-koHpepeHuus

BricTynarot ¢ cooOIIEeHUsIMH 110 TEME.
[IpencraBistoT pe3ynbTaThl y4eOHO-

UCCIIEN0BATEIBCKON POEKTHON NEATEIBHOCTH.

IIpeamerHbIe: UMETH
MpPEACTABICHHUE KaK padoTaTh C
yueOHUKaMU U IPYTUMU CPEICTBAMHU
nHpopmaruu.

JIN4YHOCTHBIE: YMETh OCMBICIIUTD
MaTepual, 0CO3HaTh, BEIpabOTaTh
CBOE OTHOLIEHHUE U CBOIO MO3ULUIO B
OTHOIICHUHU Ce0sI U OKPYKAIOIINX
JOJIEH, pa3BUBAIOT NIAMSITh,
MBILUIEHUH, YMEHUE
KOHTPOJIMPOBATh CBOU JECUCTBUS,
OCMBICITUTh HAYYHOE BUJICHHE MHPA.
MeTtanpeamerHbie:
Kommynuxamusnwvie
ApPryMEeHTHPOBATh CBOIO MO3UIINIO U
KOOPJIMHUPOBATH €€ C MO3ULIUSIMHU
MapTHEPOB B COTPYAHUYECTBE
Pecynamusnvie: yMeHue npeaBUIeTh
BO3MOXKHOCTH TOJTYYECHHUS
KOHKPETHOT'O pe3yybTaTa npu
pemienuu 3anaun [losnasamenvhoie:




YMEHUE BBIACTATh U 0000IIEHHO
(UKCUPOBATh CYLIECTBEHHBIE
NPU3HAKU O0BEKTOB C LIEIBIO
pelIeHs] KOHKPETHBIX 3a1a4
Kommynuxamuenvie

Bectu ycTHBIN ¥ MUCEMEHHBIN
JHAJIor

Hroro70 ypoxos.






