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AnHoTanus Kk paboyeil mporpaMMe

PaGouass mporpamma yueGHoro mpemmera «bUOJIOTWSy 5 — 9 KJjacc cocTaBlieHa Ha
OCHOBAHHH CJIEYIOIIIX HOPMATHBHO-IIPABOBBIX JIOKYMEHTOB!

®epepansHoro 3akona «O6 obpasopanuu B Poccuiickoit denepauuy» Ot 29 nexabps
2012r. Ne 273-®3 (c U3MEHEHHAMH U JOTIOTHEHUIMH);

deepanbHOro rOCYAapCTBEHHOTO 06pa3oBaTENIBHOTO CTaHAapTa OCHOBHOIO ob1mero
06pa3oBaHys, yTBEPKISHHOTO NprKa3oM MHHHCTEPCTBA obOpazoBanus 1 Hayku PO ot
17 nexabps 2010 roma Ne 1897,

I[Ipukasa MunoGpasoBaHus U Hayku P® ot 31.12.2015 r. Ne 1577 «O BHeceHHH
u3MeHeHuit B (elepaybHBIi  TOCYJApCTBEHHBIA oOpa3oBaTeNIbHBEIA  CTAHIAPT
OCHOBHOTO 00IIEro o0pa30oBaHUs, YTBEPKAEHHBIA MPUKA30M Munobpuayku u PO ot
17 nexabps 2010 romga Ne 1897»;

OcCHOBHO} 06pa3oBaTeNbHOl MPOrpaMMBEI OCHOBHOTO OOIIEro 00pa3oBaHHs Jlunes-
unreprara «[IoMOCKOBHBII»;

ABTOpCKHE TIPOrpaMMBbL:5-9 Kiacca, pa3paboTaHOW aBTOpaMH: H H. Ilonomapésot,
B.C. Kyumenxo, O.A. Kopnunosot, A.I'. Jlpazomunoseim, T.C. Cyx0601i, u3faTenbCKui
nentp «Benrana-I'pad», 2017

IIpoexr. Ilpumepnas pabouas mnporpamma OOO, MHCTHTYT CTpaTeru pasBUTHA
obpazoBanus, 2021

OGyuenue BeETCA 10 yUeOHUKaM:

5 xiacc: T.C. Cyxopa, B.W. Ctporanos — M.: Bentana-I'pad, 2019.

6 wnacc: T.C. Cyxopa, B./. Ctporanos — M.: Benrana-I'pad, 2019.

7 xnacc: V.H. [Toromapépa , B.C. Kyumenxko, O.A. Kopuuinosa — M.: Benrana-I"'pad, 2020.

8 ximace: M.P. Camun, HU. Conun. — M.: «JIpodan, 2018.

9 racc:C.I. MamonTtos, B.B.3axapos, 1.B.Aradonos, H.W.Conun— M.: «lIIpocBemeHuey,

2018.

Iporpamma paccunTana Ha 272 4aca:

5 kmacc luac B Hememo, 34 3arox;

6 xracc luac B Hezemo, 34 3a rox;

7 xiacc 2 Jaca B Hefielo, 68 3a rox;

8 xjmacc 2uaca B Henemo, 68 3arox;
9 xjacc 2 yaca B Hemenoo, 66 3aTrox.



PA3JIEJ 1. IVIAHVPYEMBIE PE3YJIbTATHI OCBOEHMSI YYEBHOI'O
MPEJAMETA

1.1. IlpexmeTHbIE pe3yIbTATHI

5 kjace

OOyuaromuiics HAY YU TCS:

e B mnos3maBarenpHOM (MHTEJUIEKTyalbHOH) cdepe: BBUICIATH CYIIECTBCHHBIC NPU3HAKA
OHOJIOTHYECKHX 00BEKTOB (OTIIMYHTENBHBIX INPU3HAKOB XXHUBBIX OPraHU3MOB; KJICTOK M
OpraHHU3MOB PACTEHHIi, XUBOTHBIX, TPUOOB M OaKTepHil; OpraHu3Ma HeloBEKa; BU/OB,
sKOCHCTEM, Omoc(epsl) M IPOLECCOB (IMTAHHs, IBIXAaHHUA, BBIICICHUA, TPAHCIOPT
BEIIECTB, POCT, PA3BUTHE, PA3SMHOXKEHHUE, PETYIIALHSA KU3HEACATCIEHOCTH OpraHM3MOB).

o IlpuBoauTH [OKA3aTENECTBA B3aHMOCBA3M YEJNOBEKA U OKpY>KaroIel  Cpepl,
HeOOXOIMMOCTH  3allATHL  OKPYXAIOMEH  CPexbL, 00BsicHEHHE pony  OHOIOrUH
IIPaKTHYECKOM NEsATEIBHOCTH JIOMEH; PONK Pa3IMYHBIX OPraHH3MOB B XU3HHA 1EIOBEKA,
3HAYCHHE OMOJNOTMYECKOr0 PasHOOOpasys Ui COXpaHeHHs Oumocdephl; pasiuuue Ha
TabIMIax dYacTeil W OPraHOMOB KJIETKH; HA JXMBBIX OOBEKTax M TaOIMIaX OpraHOB
I[BETKOBOTO PAaCTEHHsI, OPFaHOB ¥ CHCTEM OPTaHOB XMBOTHBIX;

CheIOOHBIX ¥ SIOBUTEIX IPUOOB; ONACHBIX I YeJIOBEKapaCTeHHs ¥ XKUBOTHBIX;

e CpaBHHBATH GHONOrMYECKHE OOBEKTHI M MPOIECCH, YMETh JCNaTh BBIBOJBI HA OCHOBC
CpaBHEHHS; BBUBJICHHE B3aHMOCBA3EH MEXY OCOOCHHOCTAMH CTPOCHHA KJIETOK,
TKaHell, OpraHOB, CHCTEMOHl OpraHoB M HX GYHKIMAME; OBIAACHHC MCTOJAMH
OMOJIOTHYECKON HAYKH:

HAGIOJEHHS W ONMCAHHMS OHOJOTMYECKHX OOBEKTOB; IOCTAHOBKA OHOIOTHYECKHX
9KCIIEPMMEHTOB ¥ OOBSICHEHUE HX PE3YIIBTATOB.

e B LEHHOCTHO-OPHEHTAIMOHHOM cepe: 3HATh OCHOBHEIE IIPABUIIA IIOBEACHHUA B IPUPONC
HOCHOB 3/I0pPOBOT0 00pa3a JHU3HH.

e B chepe TpyI0BOIA ESTEIBPHOCTH: 3HAHME U COOIIONECHHE IIPABHII paboThI B KaOMHETE
GUONOrMHK, COOIOZeHMEe NpaBiI PaboThl €  OHONOTHYECKMMH npubopamMu U
HHCTPyMEHTaMH (IIPETIapoBaIbHBIE UIJIBI, CKAJIBIIETIH, JIyIIbL, MHKPOCKOTIBI).

e B chepe dpusmyecKkoil AeATETHHOCTH: OCBOCHHE IIPUEMOB BBIPAIMBAHIS M PASMHOKCHI
KyJITYPHBIX PaCTEHHM, yXo/ia 3a HUMH. _

e B scTeTuueckoii cdepe: BEBIEHHE 3CTETHYECKAX TOCTOMHCTB 0OBEKTOB YKHUBOM
TIPEPOIBL.

OO6yuaomuiicst MOJYIHT BO3MOXKHOCTh HAYYHThHCH:

e PasnmuuaTh Opradbl LBETKOBHIX PACTEHUN; OOBICHATH CBSI3b OCOOEHHOCTEN CTPOCHUS
OpPraHOBpacTeHHH CO Cpenoi OOUTaHUS;XapaKTepU30BaTh OCHOBHBIC  IPOLECCCHI
JKU3HENEIATSTIPHOCTH ~ PAcTeHHH;  OOBACHATh  3HAUEHME  OCHOBHBIX  IIPOIECCOB
JKHU3HEICSITEIIbHOCTH PACTCHHUH; OKA3bIBaTh 3HAYCHUE IIPOLIECCOB ¢oTocHHTE3a B XKU3HU
pacTeHui U B IIPUPOJIE;

o Jlenars MOP(OIOTHYECKYIO XapAKTEPHCTHKY pacTeHHi;

e VcCTaHaBIUBATh B3aMMOCBSI3b PACTECHHMH C JPYTHMMH OpPraHH3MaMH, 0OBSCHITH BIUSHUE
JIeSTeBHOCTH YeJIOBEKa Ha PACTHTEIBHBIE COOOIIECTBA U BIIHAHHE IIPHPOJTHOM cpelbl Ha
YyeI0BeKa,

o IIpoBoauTh (eHoMOrHYecKUe HAOIIONCHHS 32 BECEHHUMH SBICHHUAMH B IIPUPOJHBIX
coo001IecTBax.



6 KJacce

OOyuarommuiicst HAYYHTCS:

o Oco3HaBaTh EIUHCTBO H LEJIOCTHOCTh OKPY)KAalOIIEro MHpPA, BO3MOXXHOCTH €ro
[IO3HAHMS ¥ 00BSICHEHHS HA OCHOBE JOCTIDKEHHMI HAyKH; '

e BricTpauBath [ETOCTHOCTH KAPTHHBI MHPA;

o OCHOBHBIM IIPHHIIMIIAM H [IPaBHJIAM OTHONIEHHS K XHBOH IIPUPOJIE;

o Peajn30BHIBATH YCTAHOBKH 30POBOT0 00pa3a KHU3HH;

o ®opMHpOBaTh MO3HABATENIFHBIE MHTEPECHI M MOTHBEI, HANPABJICHHBIC HA M3YHCHHC
JKUBOM MPUPOJIBI, MHTEIUIEKTYaTBHEIX YMEHUH (ZOKA3hIBaTh, CTPOUTH PACCYHKICHHA,
AHAIM3UPOBATh, CPABHUBATH, AENATh BBIBOJBI M AP.); SCTETHYECKOTO OTHOLICHHS K
YKHUBBIM OOBEKTaM.

OO6y4aromuiicst MOJIYYHT BO3MOKHOCTH HAYINThCSI:
o Jlenath MOP(hOIOTMIECKYIO XapaKTEPUCTHKY PaCTCHHUIH;
o  VCTAHABIMBATH B3aUMOCBSI3b PACTEHHH ¢ APYTHMHU OPraHU3Mamu; OOBACHATH BIMSIHHC
JeSTENbHOCTH YeIOBEKa Ha PACTHUTENBHBIC COOOIIECTBA U BIHSHUE IIPUPOHON Cpe/Ibl Ha
YeJIoBeKa;

7 kiaace

OO0yuaromuiics HAYYHTCH:
B no3HaBaTeNbHON (MHTEUIEKTYaNbHOI) chepe:

e BBIICICHHE CYIIECTBEHHBIX NPU3HAKOB OMONOTMYECKUX OOBEKTOB (OTIMYUTENBHBIX
IIPU3HAKOB JKHBBIX OPTaHM3MOB; M TIpOleccoB (OOMEH BEIECTB M IPCBPAIICHUC SHEPriH,
[UTAHKE U JbIXaHHE, BBIICIEHHE, PA3MHOXXECHHE U PETYIIIAS KU3HEAEATEIbHOCTH OPraHi3Ma,

e IpHBeIEHHE JOKA3aTeIhCTB (APTYMEHTALM) B3aUMOCBA3M JE€IIOBCKA M OKpYy KaroIen
Cpelibl; 3aBUCHMOCTH 37I0POBbS YETIOBEKA OT COCTOAHUS OKpYXKaloIeil cpesibl; He0OXOAMMOCTH
3aIIATH] OKPY)KAIOIEH Cpefibl; COOMIONEHHS Mep IPOQHIaKTHKH 3200JI€BaHM, BBI3BIBAEMBIX
YKMBOTHBIMU;

o KnaccHpUKAlUs - ONpEENCHHE MPUHAIEKHOCTH OHONOrHYeCKHX 00BEKTOB K
OIIpEIEIEHHOM CHCTeMAaTHIECKOi TPYTIIe;

e OOBSCHEHHE PONH OHONOTHH B NPAKTHUECKOW JEATENBHOCTH JIOZCH; MECTa M POJH
YejloBeKa B IIPUPOJE; POJM JKUBOTHBIX B JKM3HM YENIOBEKA; 3HAICHHUA OHMOJIOTTYECKOTO
pa3HO06pa3us Wi COXpaHeHHs 6nochepsr;

e pazMyeHHe Ha TabJMIAX OPraHOB XHBOTHBIX, HA JKMBBIX 00BbeKTax U TabIHIax pasHbIX
OTJEJIOB, KJIACCOB, CEMEHCTB JXMBOTHBIX, CPaBHCHHE GHONOrHYECKUX OOBEKTOB M IpPOLECCOB,
yMEHHMe JENIaTh BHIBOJBI M YMO3AKIIFOYCHHS HA OCHOBE CPaBHCHHUS;

e BLISBJICHME M3MEHUMBOCTH OPraHM3MOB; IIPUCIIOCOOJIEHMH JKMBOTHBIX K Cpene
OOUTAHUS,TUIIOB B3aMMOJCHCTBMS pasHbIX BHJIOB B JKOCHCTCME; B3aUMOCBSI3€H MEXIY
0COGEHHOCTAMH CTPOEHHS KJIETOK, TKAaHEH, OPraHoB, CUCTEM OPraHOB U HX GYHKIAMMY,

e OBJAJCHHE METOJAMH GHONOTMYECKOH HAyKI:HAOMONEHHE 1 OMMCAHHE OHOJNOrMYECKUX
0OBEKTOB M IIPOIECCOB; ITOCTAHOBKA OHMONOTMYECKHX OSKCNEPUMCHTOB H 00BSICHEHHE HX
pe3yJIbTaToB.

B [[eHHOCTHO-OpHEHTAIOHHOH cdepe.

e 3HAHHE OCHOBHBIX IIPABHII IOBEICHUS B IIPUPOJIC H OCHOB 370POBOTO 00pa3a KU3HH;

e aHAIH3 M ONEHKA MOCIEICTBUI IEATENFHOCTH YeJI0BEKa B IPUPOJIE, BIMAHUS (HaKTOPOB
pHCKa Ha 3/I0POBbE YEIOBEKA.

B cdepe TpynoBoO#i IeATETHHOCTH.

e 3HaHHe U COOJIIOJICHHE NPaBHI PabOTHI B KaOUHETe OHOIOTUH;



e cOOMNIOACHHAE INpPaBHI pPaboThl ¢ OHONOTMYECKUMM MPUOOpaMH H HHCTPYMCHTAMH
(TipenapoBasIbHbIE MIJIBL, CKAIIBIICIIH, JTYITBI, MUKPOCKOIIB).

B chepe puzuueckoit qeATCIBHOCTH.

e OCBOGHHE IIPHEMOB OKa3aHWS IIEPBOH MOMOIIM IPH 3aPAKEHAU IapasHTHYCCKAMU
OpraHu3MaMu, IPOCTYIHEIX 3200JICBaHUSX, TPaBMaxX

e IIpOBEEHHs HAOIONEHHH 32 COCTOSIHUEM XHUBOTHOIO OpraHu3Ma

B scretnyeckoii cdepe.

o OBJAJCHHE YMEHHEM OICHWBATh C OSCTCTHYECKOM TOYKM 3DEHHs OOBEKTHI KHUBOU
IPUPOJIBL.

OGyuaronuiicst HOJTYIHT BO3MOKHOCTH HAYIHTHCA:

e  OpPraHM30BBIBATH M POBOJMTH MHAUBU/YaJbHYIO HCCIIEZIOBATEBCKYIO NEATEIBHOCTD 110
Guostoruy (MM pa3paGaTeiBaTh HHAMBHIYabHBIA POCKT): BEIBUraTh TMIIOTE3BL,
[IaHUPOBATH PaboTy, OTOHMPATh U NPeoOPa3OBEIBATE HEOOXOAUMMYIO uHOpMALIHIO,
TPOBOJUTE SKCIIEPUMEHTEI, HHTEPIIPETUPOBATE PE3YJIBTATBI, AEATh BEIBO/BI HA OCHOBE
TOJIyYEHHBIX PE3YJIBTAaTOB, NIPEACTABIIATE NPOJKT CBOMX MCCIICIOBAHHM;

e  MPOTHO3MPOBATH IOCIEACTBHSA COOCTBEHHBIX UCCIICAOBAHHH C YIETOM STHIECKUX HOPM U
SKOJIOTHYECKUX TPEOOBaHUIA;

8 kiacce

OO0yuaomuiicss HAyYUTCS:
e BLIIEIATH CYNIECTBEHHbIE IPH3HAKU CTPOSHHS M ()YHKIIOHUPOBAHHSI OPraHoB

YeJI0BEYECKOro Opranu3ma;

e OGBACHATH: POJIb GHONOTHH B POPMUPOBAHHMH COBPEMEHHOH €CTECTBCHHOHAYIHOM KapTHHEI
MHPpa, B IPAKTHYECKO JeATeTBHOCTH JIFO/IeH ¥ CaMOr0 yYEeHHKa; POACTBO YeI0BeKa €
MIIEKOIIUTAIOIIMMH JXABOTHBIMH, MECTO M POJIb YETIOBEKA B IIPHPOJIE; B3aMMOCBA3H ICTIOBCKA
M OKPY’KAFOIIEi CPEIBL; 3aBUCHMOCTD COOCTBEHHOTO 3/I0POBbs OT COCTOSHHSA OKpY KaroInei
Cpe/Ibl; TIPMYMHBI HACIEICTBEHHOCTH ¥ H3MEHIMBOCTH, NPOSBIICHHUS HACTICACTBCHHBIX
3a60J1eBaHM, IMMYHHUTETA ¥ Y€JI0BEKa; POJIb TOPMOHOB M BUTAMHHOB B OPraHU3ME;

OO0yuaromuiicst MOJYIHT BO3MOKHOCTE HAYIMTHCS:
o B CHCTEME MOPATBHBIX HOPM EHHOCTE! 10 OTHOIIEHHIOK COOCTBEHHOMY 37I0POBBIO H

30POBBIO APYTUX JIXOMEH,

® HpOBOIII/ITB HECJIOXKHBIC 6I/IOJIOFI/I"ICCKI/16 BKCHepI/IMeHTBI n O6T)$ICH§ITI> Ux pGBYHBTaTBI;
L] nonyanL I/IH(i)OpMaHI/IIO 06 OpI‘aHH3Me YeJIOBCKa U3 paBHBIX HUCTOYHHUKOB
9 kiace

B pe3yibTaTe H3yYeHus Kypca OHOJNOTHH B OCHOBHOM IIKOJIE:

BhINYCKHHK HAYYMTCS TIOJH30BATHCSA HAYYHBIMHE METOJIAMH JUIs PACIIO3HAHHSA OHOJIOTHYECKUX
mpobieM; JaBaTh HaydHOE OOBSCHEHHE ouosornyeckuM (akraM, IIPOLECCaM, SBIICHHAM,
3aKOHOMEPHOCTSIM, MX DPOJIH B JKM3HM OPraHH3MOB H YENOBEKa; MPOBOAUTEH HaOIIOIEHHs 3a
JKUBBIMH OOBEKTaMH, COOCTBEHHBIM OPraHH3MOM; OIIMCHIBATH OHOJIOTHYECKHE 00BEKTHI,
IIPOLIECCHI ¥ ABJIEHHSL; CTAaBHTh HECIOXKHBIE OMOJIOrHYCCKHIE SKCIIEPUMEHTDL i HHTEPIPETHPOBATE



HX pe3yJIbTaTBL

o BBINYCKHUK OBJAjIeeT CUCTEMOM OMONOrMYECKUX 3HAHUH — MOHATHSAMH, 3aKOHOMEPHOCTAMH,
3aKOHAMH, TEOPUAMH, MMEIOIUMY BaXKHOE 00111e00pa30BaTeIbHOE M II03HABATCIIEHOC 3HAUCHHUE,
CBEJICHUSIMU 10 HCTOPUM CTAHOBJIEHHsI OHOJIOrUH KaK HayKH.

BEIYCKHAK OCBOMT OOIIIHE MPHEMBL: OKa3aHHS IEPBOi MOMOIIM; PAHOHAILHON OpraHHU3ariH
TpyJa ¥ OTABIXa; BBIPAIMBAHUS W Pa3sMHOMKEHHA KyJIBTYPHBIX pacTeHHi M JIOMAlIHUX
JKMBOTHBIX, YXOJa 3a HHMH; IpPOBEJICHUA HAONIONCHUM 3a COCTOSHHEM COOCTBEHHOTO
OpraHp3Ma; NpaBmia paboTHl B KaOwHETe OHOJOTHH, C OUOJIOrMYECKMMHU TpuOOpamMHu U
HHCTPYMEHTaMH.

o BBIIyCKHHK NpPHOOPETET HABBIKM HCIIONB30BAHUS HAYIHO-IIONYJIAPHOH JIATEPATypEl IO
OHOJIOTHH, CIIPABOYHBIX MarepHaoB (Ha OyMaKHBIX U IJIEKTPOHHBIX HOCHUTEIISIX), PECYPCOB
MHTepHeTa P BBITOIHEHUH YIeOHbIX 3a/1a4.

BBIIy CKHUK IOJIYYHT BO3MOKHOCTh HAYYHThCSI:

e OCO3HAHHO MCITOJIH30BaTh 3HAHUS OCHOBHBIX IPABIII IIOBEJCHHS B IPHPOJE U OCHOB 3I0POBOIO
o0pas3a XHU3HU B OBITY

BBIOMPATH II€JIEBBIE ¥ CMBICTIOBEIE YCTAHOBKH B CBOMX JICHCTBUAX U MIOCTYIKAX MO OTHOMICHHIO K
JKHBOM IIPUPOJIE, 3TOPOBBIO CBOEMY U OKPYIKAIOLIHX;

¢ OPMEHTHpPOBATECA B CHCTEME MO3HABATENBHBIX LCHHOCTEH — BOCHPMHMMATH HH(OpMAIHIO
GUOJIOTMYECKOTO COJEPXKAHUSI B HAYYHO-TIOMYJSPHOW JIMTEparype, CPeACTBax MaccoBOH
nadopmanuu U VIHTepHeT-pecypcax, KPHTHYCCKH OLEHHMBATEH IOJyICHHYIO uH(pOopMaIHIO,
AHAIM3UPYS €€ CONep)KaHue U JaHHbIE 00 HCTOUHUKE UHPOPMALIH;

e cO371aBaTh COGCTBEHHBIC NMMCHMEHHBIE M YCTHBIC COOOIICHHS O OUOJOTMYCCKUX SBICHHUAX M
IIpOIlecCaX Ha OCHOBE HECKOJBKHX HCTOYHHKOB MH(OpPMAIMH, COMPOBOX/ATH BBICTYIUICHHE
TIpe3eHTalkel, YIUTHIBas 0COOEHHOCTH ayIUTOPHHU CBEPCTHUKOB.

1.2. MeranpenMeTHbIE pe3yJibTAThI

5 kiacce

ITo3nasarensuble YY1
Obyuaromuiicss HAyYHTCSA:
o AHAIM3HPOBATH, CPABHUBATH, KIACCH(QHIMPOBATH HAKTHI U ABJICHHS;
e  BEIIBIATH IPUYMHBL U CIIE/ICTBHUS MIPOCTHIX SBIICHIH;
o OmpenenaTs BO3MOXKHBIE HCTOYHMKH HEOOXOJMMBIX CBEJCHHUH, IPOU3BOJWTE IOHCK
uHpOpPMALHH, aHATH3UPOBATH U OLCHUBATH €€ JOCTOBEPHOCTB.

O0y4aromuiicsi MOJYIHT BO3MOKHOCTD HAYYHThCSI:

e OCYWIECTBJIATH CPaBHEHHE U KIACCH(PUKALMIO, CAMOCTOATEIHHO BBIOHpast KpUTEPHIA JUIS
YKa3aHHBIX JIOTHYECKHUX OIEPAIIHii;

o CTpOHTH JIOTHYECKOE pAcCyXJIEHHE, BKIIOYAIONEe YCTAHOBJICHHUC —IPUIUHHO-
CIIC/ICTBCHHBIX CBS3€EM;

e Co3maBaTh CXEMAaTHYECKHE MOJEIH C BBIJEIECHHEM CYIIECTBEHHBIX XapaKTCPHCTHK
00BEKTa;

e COCTaBJISTH TE3UCHL, PA3IMYHBIE BUIBI IUIAHOB (IIPOCTHIX, CJIOKHBIX M T.IL.)

e IIpeo6pasoBbiBaTh HHYOPMAIIHIO U3 OJHOTO BU/A B IPYTOH (TaGmnuIly B TEKCT);

Perynstusnbie Y'Y /I

Obyyaromuiics HAyIUTCS:

o CaMOCTOATENBHO OGHAPYXHBaTh U (OPMYJIHPOBATh yUeOHYIO IpPOOIEMy, ONMPENENATh
elb y4eOHOM e TeIbHOCTH, BRIOMpPATh TeMY IPOCKTA.

. BUIBUraTh BEPCHH PELICHHS TIPOGIIEMBI, OCO3HABATh KOHEYHBIH Pe3yIIbTar, BRIOMPATh U3



TpEUIOXKEHHBIX U HCKATh CAMOCTOSATENIBHO CPEJICTBA NOCTHIKECHHS LCIIH.

. CocTaBIATh (MHAMBHAYATBHO WM B TPYIIE) IUIAH PEIICHHUA po0OJieMbl (BBIIOJIHEHUS
IIPOCKTA).

. Pa6oTas 110 [UIaHy, CBEPATH CBOU JIEHCTBHSI C LENBIO H, IPH HEOOXOXMMOCTH, CIIPABIIATH
OIIHUOKHU CaMOCTOSITENLHO.

. B [manore ¢ yduTelIeM COBEPIIEHCTBOBATH CAMOCTOSTENBHO BBIPAOOTAHHBIE KPHTEPUH
OLIEHKH.

O0yuarouuiicst MOJIY4YUT BO3MOKHOCTh HAYy UM ThCSL:

e CraBHTbH HOBBIE YUeOHBIE 3a1a4H 10T PyKOBOJCTBOM YUHTCIL;

° HaxoIuTh HECKOJIBKO CIIOCOO0B JIeHCTBHIA IPU pellleHnH yueOHOM 3a1aqll, ONIEHUBATH
UBEIOMpATh HauboJee paloOHaIbHBIA.

KommynukaTusHsie YV /I
OO0yuaromuiicss HayYUTCs:
e (CaMOCTOSTEIHFHO OPraHM30BHIBATH YYEOHOE B3aUMOJCHCTBHE B TIpYIIeE (ompenenarsb
00IIHe LEeNH, pacpeielATh POy, I0rOBapHBaTEC APYT C IPYTOM U T.J1.).

OO0y4amuiicst MOJYIHT BO3MOXKHOCTH HAY YU THCA:

e O6MeHMBaTHCS HHPOPMAIHEH C OIHOKIACCHUKAMH, PAOOTAIOLIMME B OHOM rpymme;

e OGOCHOBBIBATh CBOIO IO3UIMIO M COOTHOCHTH €€ C IIO3MIHMe ONHOKIACCHHKOB,
paboTaroNIuX B OJHOM IpyIIIe.

6 KJ1ace

ITo3uaBatensHble Y Y /[
O0yuaromuiicss HAyYHTCS:

o AHAIH3UPOBATH, CPABHHUBATH, KIACCHOUIMPOBATH (HAKTHI U SBICHHUS;

o  BBIIBIATH IPHYHMHEL U CIICACTBHS MPOCTHIX SBJICHHI;

o OmpeaeniTs BO3MOXHBIC HCTOYHMKH HEOOXOMMBIX CBENCHHUH, MPOM3BOIAHMTE IIOHCK

HH(OpMAIH, aHATHU3HPOBATh U OLIEHUBATH €€ TOCTOBEPHOCT.
OO0y4aromuiicsi MOTy4YHT BO3MOKHOCTH HAY1HThCH:

o OCYIIECTBJIATH CPaBHEHUE M KIIACCHPUKALUIO, CAMOCTOSATENLHO BEIOUpast KPUTEPHH UL

yKa3aHHBIX JIOTUIECKHX ONepalluii;

o CTpOUTH JIOTMYECKOE PACCYXJEHHME, BKIIOYAIOMICE YCTAHOBICHHE  IIPHYHHHO-

CIIEICTBEHHBIX CBS3€il;

o Co3/1aBaTh CXEMAaTHYECKHE MOJCTH C BBIICICHACM CYIIECTBEHHBIX XapaKTCPUCTHK

00BEKTA;

e COCTaBIIATH TE3UCHI, PA3IMYHbIC BUBI ITAHOB (IIPOCTHIX, CIOKHBIX U T.IL.)

o IIpeobpazoBbiBaTh MHGOPMALMIO U3 OJHOTO BU/A B APYrOH (TabnHILy B TEKCT);
Perymnstusnbie Y'Y /I :
O0yuaromuiics HAYIATCSA: '

e  CaMOCTOSTENBHO 0OHAPYKHBATH ¥ HOPMHUPOBATH YUEOHYIO IPOOIEMY, OTIPECIIATE Y],

e BruiBurarth BEpCHH pEIIeHHs MPOOJIEMbI, 0CO3HAaBaTh (M MHTCPHPETUPOBATH B CIydac

HeoOXOUMOCTH) KOHEYHBIA pe3yJbTaT, BBIOUpATh CPEACTBA JOCTHIKCHUS IEIH U3
IPEUIOKCHHBIX, a TAK)Ke MCKAaTh UX CaMOCTOATEILHO;
e CoCTaByisTh (MHAMBHAYaNGHO WM B TPYIIIE) INIAH PENICHHS IPOOICMBI (BBITIOJTHEHUS
IIPOEKTA);
OO6y4ar0MHUIACS MOJYIHT BO3MOKHOCTH HAYIHTHCSL:
e PaGoras TO INaHy, CBEPATH CBOHM JICHCTBHS C LENBIO U, NPH HEOOXOMMMOCTH,
‘ YICTIPABJIATH ONIHOKH CAMOCTOATENBHO (B TOM YUCHIE M KOPPEKTHPOBATD IUIaH);



o B aumamore ¢ y4uTeNeM COBEDIICHCTBOBATH CaMOCTOATENHHO BBIOpaHHBIE KPHTEPUH
OIICHKH.
KommynukarusHbie Y'Y [
OO6yuarommiicss HAyIUTCS:
o CaMOCTOATENFHO OPTaHU30BBIBATH y4eOHOE B3auMojelicTBHME B rpymie (ONMpenemiTh
0OIIHE IIeJTH, JOrOBAPUBATHCS APYT C APYTOM);
e B muckyccuu yMeTh BBIBUHYTH apI'yMEHTBI M KOHTapTYMEHTHI,
e VYumThCAd KPUTMYHO OTHOCHUTBCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATH
OLIHMOOYHOCTH CBOEr0 MHEHHSI U KOPPEKTHPOBATH €r0;
o IloHMMAas MNO3MIMIO OPYroro, pasiMyaTb B €ro pedd: MHEHHEe (TOUKY 3peHus),
JIOKA3aTelCTBO (apryMeHTHI), hakThl (THIIOTE3EI, AKCHOMBI, TEOPHH);
o YMeTh B3MJIAHYTH HAa CHTYalMIO C MHOH NO3WIMK ¥ JIOTOBAPHBATLCA C JIOABMH HHBIX
1 (0370117078
OGyuyaronuiicst MOJYYUT BO3MOKHOCTH HAYYHTHCS:
o 0b6MeHHMBATHCS HH(OPMAIMEH ¢ OJHOKIACCHUKAMH, PaOOTarOIUME B OXHOM IPYIIIIE;
e 0OOCHOBBIBATH CBOIO IIO3HIMIO ¥ COOTHOCHTH €€ C IO3MIHMEH OJHOKIIACCHHUKOB,
paboTaromux B OJHOM TpyIIIe.

7 kiaace

Perynsatusnbie VY /I;
Obyuarommuiicss HAYYHTCS:

e IUIAHUPOBATH CBOKO ACSATEIBHOCTE M0J] PYKOBOJCTBOM YYHTE]IS;
O0yuarouuiicst OJIYIHT BO3MOKHOCTH HAY IMThLCS:

e CTaBUTH yUeOHYIO 3aauy MO/ PYKOBOJICTBOM YUUTEs;

e HAXOQWUTHh CIHOCOOBI JEHCTBHUS IO OTHOLICHHIO K JKHBOM IPHPOAE, 3J0POBBIO CBOEMY H
OKPYXKAIOIIHKX;
ITo3naBatensHble YY1 :
Obyuaromuiicss HAy UM TCSA:
BBIABJIATH IPUYUHHO-CIIE/ICTBEHHBIE CBA3H;
*  OmpeNenaTh KPUTEPHH JUIS CPABHEHHs (aKTOB, ABICHUIA;
OGyuaronuiicst MOJYYHT BO3MOKHOCTH HAYYHTHCS:
e IIAaHHPOBATH HECIIOXKHBIE HCCIICIOBAHU,
e VHTEPNPETHPOBaTh OHOJIOTMYECKYI0 HMH(POPMAIMIO, IONYYCHHYI0 M3 PasIUIHBIX
HCTOYHUKOB;
Kommynukatusseie VY /1
Oo0y4yaromuiicss HAYYHTCS:
e  BBICJIYIIMBATh U OOBEKTHBHO OLEHUBATH IPYroro;
e  yMeTh BECTH JMAJIOT, BhIpabaThIBas oOIIee peLeHHe.
e IPUHMMATh y4acTHe B paboTe B mape, rpyIe;
O0yyaromuiics IOJY4HT BO3MOKHOCTH HAYIHTHCS:
e 0OMeHHBAaThCS OMOJIOTHUECcKOil HHPOpMALUen C OJJHOKIIACCHUKAMH;
e 00OCHOBBIBATH CBOIO IO3HUIUIO U COOTHOCHUTD €€ C IIO3HIMEH OJTHOKJIACCHHKOB.
e WCIIONB30BATh PEUYeBBIE CPEACTBA JUIL JHUCKYCCHM M apryMCHTAllWH CBOCH INO3HIMH,
CPaBHHUBATh Pa3HbIC TOYKU 3PEHMs, apTyMEHTUPOBATH CBOIO TOYKY 3PEHMS, OTCTaHBATH
CBOIO TTO3HIIHIO.



8 kiace

ITosnasatensHble YY I

OO0yuamuiicss HAYYUTCS:

e  IPOBOJUTH HCCIIEOBATENECKYIO M IPOEKTHYIO pabory;

e BBUIBHIATH TUIOTE3BI O BIMSHHUM MOBEIEHHS CAMOTO YETIOBEKa M OKPYKAIOMIEH Cpe/Ibl Ha
€ro 3/10pOBbE;
O0yuarouuiicsi HOTYIUT BO3MOKHOCTD HAYIHThHCSA:

e apryMEHTHPOBATh CBOIO TOYKY B XOZ€ TUCKYCCHH IO 00CYXIEHHIO TI00aTbHBIX
npo6ieM: CITH]I, HapkoMaHHsl, aJIKOrOJIM3M

Perynsrususie VY I

Obyuaromuiicss HAYYHTCA:
e  YCTAHABIMBATH MPUUMHHO-CIICJICTBEHHBIE CBA3U MEX/Y CTPOSHHEM OPraHOB U BBITIOJIHSAEMOH UM
dyHKLHEH;
e  MPOBOAHUTH GHONOTHUYECKHE HCCIEIOBAHUS 1 JIENIaTh BRIBOJIBI HA OCHOBE ITOJIYCHHBIX
pe3yJIbTaToB;
e  OO6yYaroUMICs MOIYYUT BO3MOMKHOCTD HAYYHTHCS:

e  HAXOJWTH B y4eGHON M HayYHO-TIOMyJPHOM IUTEPaTy pe HHOPMALUIO 06 OpraHu3Me YEN0BeKa,
0opMIIATE €€ B BUIE YCTHBIX COOOIIEHUH, TOKIA/IOB, pebepaToB, Npe3eHTaLIUA;

e  HAXOIMTH B y4eOHOI M HAY4HO-TIOIMYIIIPHOM JIUTEPaType HHPOPMALUIO 00 3ab0meBaHIAX
OpraHH3Ma uesioBeka, 0popMIIATh €& B BH/Ie pedepaTos, NOKIIA/I0B;

Kommynukarusabie VY /I
OO0y4aromuiicss HAYYHTCS:

e CaMOCTOSTEIFHO OpPTraHM30BBIBATH y4eOHOE B3aUMOJCHCTBHME B IPYIIE (ompenenaTh
0OIIHeE 1IeJIH, pacpeieNsiTh POJIH, JOTOBApUBATECS APYT C NPYroM U T.J.).
O0yuaromuiicsi MOJYIHT BO3MOXKHOCTH HAYTUTHCS:

e OGOCHOBHIBATH CBOIO TO3UIHMIO M COOTHOCHTH €€ C IIO3MIMEH ONHOKIACCHHKOB,
paboTaroMKX B OAHOM rPyIIIe.

9 kJjacc

[TosuaBarensHble Y'Y /I

BbInycKHHK HAYIHTCS:

* BBUIENATH CyIECTBEHHBIC NPHU3HAKA OHMOJOTMYECKHX OOBEKTOB (KJIETOK M OpraHd3MOB
pacTeHHi, KUBOTHBIX, IPHOOB, GaKTEpHit) U IPOLECCOB, XAPAKTEPHBIX LT XKHUBBIX OPraHM3MOB,
* apryMEeHTHpOBATh, IPUBOAHMTH JOKA3aTeIbCTBA POJCTBA PA3IMYHBIX TAKCOHOB pacTeHuH,
JKHUBOTHBIX, TPUOOB U OaKTEpUiA,

¢ apryMeHTHpOBaTh, IPUBOJUTH NOKA3aTENbCTBA PasIAIHi pacTeHui, JXHBOTHBIX, I'pHOOB U
OakTepuii; '

¢ OCYIICCTBIATH KIACCHMUKALMIO GHOTOTHIECKHX 0OBEKTOB (pacTeHuit, XKUBOTHBIX, OaKTEPHid,
rpu6oB) Ha OCHOBE OIPENEIEHHs HMX IPUHAJIENHOCTH K OIIpEJIETIEHHOM CHCTEMaTHYECKOI
rpymnmne;

* pacKpelBaTh pOJIb OHONOTMM B IPAKTHICCKOH JEATENbHOCTH JIONEi; PONIb Ppa3IMYHBIX
OpTraHHU3MOB B JKH3HHU YEIIOBEKa,;

BoIIy CKHHK MOJYYUT BO3MOKHOCTH HAYUHThCH:

o OGBSICHSTH OBIHOCTD MPOMCXOXIEHHS M OBOJNIOMHMM CHCTEMATHYECKHX IPYIII PacTCHUH H
JKHBOTHBIX Ha IPAMEPaX COMOCTABJIECHHS GHONOTHIECKUX 0OBEKTOB;

o BBIABJATH IPUMEPH H PACKPHIBATH CYLIHOCTH MPHCIIOCOONCHHOCTH OPraHu3MOB K Cpene
00OUTaHHS,

* pa3yMyaTh [0 BHEIIHEMY BHJLY, CXeMaM U OIMCAHHUAM PCabHBIC OMOJIOTHYECKIE O0BEKTHI HITH
X H300paXKEHHS, BBIABIATH OTIHUATEIBHBIE TPU3HAKH OHOTOTHIECKHX 00BEKTOB,;



* CpaBHMBATh OHOJIOTHYECKHE OOBEKTHI (PACTEHHs, KUBOTHBIE, OakTepur, TPUOBI), IPOIECCHI
JKU3HEIESITSIFHOCTH, JAEIATh BRIBOJBI U YMO3AK/IIOUCHHS Ha OCHOBE CPaBHCHHUS,

* yCTAaHABIMBATH B3aUMOCBSI3M MEX/y OCOOCHHOCTSMM CTPOCHHS U (GYHKIHSAMH KIETOK H
TKaHel, OpPraHoB ¥ CHCTEM OPraHOB;

¢ JCIIONB30BATh METOMBI OMOIOTMYECKOH HAayKd: HabIIOJaTh M ONMCHIBATH OHOIOTHYECKHE
0GBEKTHI U TIPOLECCHL; CTABUTH GHOJIOTHYECKHE SKCTIEPUMEHTDI 1 OOBSCHATE HX PE3YIbTATBI,

PerynstuBubie YY1

BoimyckHHK HAYYHTCS:

° YMEHHE CaMOCTOSTENHHO ONPEIETATh UeNH OOyYCHHS, CTAaBUTh H (dopmynupoBaTh HOBBIC
3ajayd B ydyeOe W MO3HABATENHHOM JESTENHHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOEH
MO3HABATEIPHON AEATEIHHOCTH.

° yMEHHE CaMOCTOSATENBHO IUIAHHPOBATH IIyTH JIOCTIIKCHUS Iejaei, B TOM YHCIC
aIbTepHATHBHEIE, OCO3HAHHO BBIOMpaTh Hauboiee 9 heKTHBHEIC CrIocoOBI peleHusT yIeOHBIX U
MMO3HABATENBHBIX 3a/1aY.

* yMEHHE COOTHOCHTH CBOH JIEHCTBHS C IIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIIATL KOHTPOJIb
CBOEl NIeSITENBHOCTH B IIPOIECCEe NOCTHIKEHMS pe3yJibTara, ONIPEHCIiTh crIocoOBbI NEHCTBUN B
paMKax TpeUIOXKEHHBIX YCIOBHH U TpeOoBaHHUHA, KOPPEKTHPOBATH CBOH JICUCTBUSA B
COOTBETCTBMH C U3MEHSIONICHCS CUTyallei. © BIIaJlcHUEe OCHOBAMH CaMOKOHTPOJIS, CAMOOLICHKH,
NPUHATHSL PEUICHUH M OCYLIECTBJICHUS OCO3HAHHOTO BBIOOpa B y4eOHOW M IO3HABaTENbHOM
JIESTENBHOCTH. '

BuIny CKHHK NOJyYHT BO3MOXKHOCTH HAYIHThLCA:

* ONpeIeNATh MOHATHS, CO3JaBaTh 0000IEHNsI, YCTaHABIMBATL AHANOTHH, KJIacCCH()UIIUPOBATE,
CAMOCTOSITENIBHO BHIOMpATh OCHOBAHWSI M KDUTEPHH JUI KIAcCH(UKALMH, YCTaHABIMBATH
TIPHYHHHO-CIIEJCTBEHHBIE CBA3H, CTPOUTH JIOTHIECKOE PACCYHKICHUS U NENATh BEIBOJIBL.

* CO3/1aBaTh, IIPUMEHATH U IPEOOPA30OBBIBATH 3HAKM U CHMBOJIBI, MOZIEIA U CXCMBI UL PEIICHHS
y4eOHBIX ¥ I03HABATENBHBIX 33124,

e pasBUTh OKOJOIMYECKOE MBIIUICHHE, YMEHHE MpPUMCHATH €ro B II03HABATEBHOM,
KOMMYHHKATHBHOH, COIMATILHON MPaKTUKE U podecCHOHANIEHON OPHEHTALINH.

KommynukatupHbie YY1

BbIIy CKHHK HAYYHTCH:

* YMEHHE OpPraHM30BBIBATH yIeOHOE COTPYIHMIECTBO U COBMECTHYIO IEATENBHOCTD C yIUTEIEM
U CBEpCTHHKamH;, paboTaTh MHIMBUIYAIBHO M B TPYyNIE: HAXOMUTH obmiee pelieHHE U
paspemaTh KOHQIMKTH Ha OCHOBE COIJIACOBAHMS IO3HIIUI ¥ y4eTa HHTEPECOB; (bopMyIHpOBarTh,
apryMeHTHPOBAaTh U OTCTAUBATh CBOC MHEHUE.

BoIy CKHHK MOIYYHT BO3MOKHOCTh HAYYHThCSH:

* OCO3HAHHO KCIIOJIE30BATh PEYEBHIC CPEACTBA B COOTBETCTBUH C 3a/aueii KOMMYHUKALUH IS
BBIPAXKEHHS CBOMX YyBCTB, MBICNEH ¥ MOTpeOHOCTEH I IUIAHUPOBAHUSA W PEryILAlHH CBOEH
JNeSTeNHHOCTH; BJaJEHHe YCTHOM 1 MICHMEHHOM PEUbIO, MOHOJIOTHYECKON KOHTEKCTHOH PEUbIO.
o KOMIIETGHTHOCTH B OOJAacTM MCIOJB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH.

1.3. JluunocTHbIe pe3yJIbTATHI

Y obyuaromuxcst 6yxyT cpopMUpOBAHBI:

e (Oco3HaHME eIHHCTBA M LEJIOCTHOCTH OKPYXKAIOLIEro MUPa, BO3MOXXHOCTH €r0 IIO3HAHUS
M OOBSICHEHHWS HA OCHOBE JOCTH)KEHHN Haykd; CHOPMHPOBAHHOCTH ITO3HABATENHHBIX
MHTEpeCOB M  MOTHBOB, HANpABICHHBIX HA  M3y4CHHE OKMBOH  IIPUPONEL
HHTEJUIEKTYaJIbHBIX yMeHHH = (HOKa3bIBaTh, CTPOHTH paccyXIeHus,



aHAJIM3MPOBATh,CPABHUBATD, JIEIaTh BBIBOJBI U JIP.); 9CTETHIECKOTO BOCTIPHUATHS XKHBBIX
00BHEKTOB;

Oco3HaHKe MOTPEOHOCTH U TOTOBHOCTH K €amMo0Opa3oBaHMIO, B TOM YHMCIC B paMKax
CaMOCTOSATEILHON IeSATETFHOCTH BHE LIKOJIBI, -
3HaHME OCHOBHBIX TNPHHIMIIOB ¥ MPAaBWI OTHOLICHMS K JXHBOM IPHPOJE, OCHOB
3JJ0pOBOrO 00pa3a JXU3HK H 30POBBECOEPETAIOIIMX TEXHOJOTHH; ONEHKA JKM3HCHHBIX
CHUTyallMii ¢ TOYKM 3peHHs Oe30macHoro oOpasa >XU3HM M COXPAHEHHS 3[0pPOBB;
(opMHEpOBaHKE IKOJIOTMIECKOr0 MBIILIEHHS: YMCHUE OLCHUBATE CBOIO ESTEILHOCTD U
IIOCTYIIKH JPYTHX JIFOJe C TOYKH 3PEHHs] COXPAHEHHs OKPYKAIOIIEeH CPelbl — rapanta
KU3HH U OJIaromoTyyus JIoiei Ha 3eMIle.

®opMHpOBaHKE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yyaromuxcsd K CaMOPa3BHTHIO M CaMOOOpa30BaHMIO HAa OCHOBE MOTHBALMH K
00y4eHHMIO ¥ [O3HAHHUIO, OCO3HAHHOMY BHIOODY H IIOCTPOCHHUIO JabHemen
MH/MBAYIBHON TPAeKTOPHH 06pasoBaHys Ha (ase OpHEHTAllUH B MHPE Hpodeccuit 1
npodecCHOHABHBIX IPEAIOYTEHH I, C YUETOM yYCTOHIHMBBIX O3HABATEIILHBIX HHTCPECOB;

O6yuarouyuiica nOAY4 UM BO3MOXKHOCTD ISl (POPMHPOBAHMS:

I{eJIOCTHOTO MMpPOBO33PEHHS, COOTBETCTBYIOIIErO COBPEMCHHOMY YPOBHIO DasBUTHA
Hayki M OOIIECTBEHHOM IPAKTHKHM, YYHMTBIBAIOLICTO COIMANBHOE, KYJIBTYPHOE,
A3BIKOBOE, IYXOBHOE MHOI000pa3ye COBPEMCHHOTO MUPA;

OCO3HaHHOTO, JOOPOXKENATEHHOTO U YBaXXUTEIBHOIO OTHOLICHUS K IPYTOMY YEJIOBCKY,
€ro MHEHHIO, MEPOBO33PEHHIO, KYJIBTYPE, SI3BIKY, BEPE, BEPE, TPAXK/IAHCKON IIO3UIHH, K
HCTOPHH, KyJIbTYpe, DENUTHMH, TPAIMIHSM, S3BIKaM, IEHHOCT:AM Hapoios Poccuu u
HapoJI0B MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH [HAlOr C NPYTMMHU JIONBMH H
JIOCTHraTh B HEM B3aHMOIIOHMMAHHUS;

OCBOEHHS COLMATBHBIX HOPMa, PABHUJI IIOBEACHHUS, poeil 1 popM CONMAIBHOM JKU3HU B
IpyIIax M cooOIIECTBax, BKIKOYAs B3POCIBIE M COLMANBHbIE COOOIIECTBA; Y4acTHE B
[IKOJGHOM CAMOYIPABJICHHH ¥ OOLIECTBEHHOM JKM3HH B IIpeJieNax BO3PACTHBIX
KOMIETEHIIMH C YYE€TOM PpETHOHAIBHBIX, 9THOKYJIBTYPHBIX, COIHAIBHBIX U
9KOHOMMYECKUX 0COOEHHOCTEH;

PasBUTHS CO3HAHWMSA U KOMIIETEHTHOCTHM B PELIEHHH MOpPAJbHBIX Ipo0iieM Ha OCHOBE
JIMYHOCTHOTO BHEIOOpa; (OPMUpPOBAHHE HPABCTBEHHBIX YYBCTB M HPABCTBCHHOIO
IIOBEJICHHSI, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIIEHUS KCOOCTBEHHBIM IIOCTYIIKAM;
KoMMYHHKATHBHOM KOMIICTCHTHOCTH B OOINEHHM U COTPYIAHHYECTBE CO CBEPCTHUKAMHU,
CTapIIMMM M MIAAUIMMH B Tpolecce oOpa3oBaTelbHOM, 00IIECTBEHHO-II0JIE3HOM,
Hay4YHO-HCCIIE0BATENBCKOM, TBOPYECKON U APYTHX BUJOB IEATCILHOCTH;

[ToHUMaHWs IIEHHOCTH 3J0pOBOro u Oe3omacHOro obpasa JKH3HH; YCBOCHHE IIPaBHII
MH/MBALYQIGHOTO ¥ KOJUIEKTHBHOTO 0€30IIaCHOr0 IOBENEHHS B Ype3BBIYAHHBIX
CHTYaIUAX, YTPOXKAIOIIHX JKM3HH H 3I0POBBIO JIFO/CH, IPABMII IOBE/ICHAS HA TPAHCIIOPTE
Y Ha JIoporax;

OcHo6HbIe HANPAGNEHUA 60CRUMAMENbHO deamensrocmu (u3 Cmpamezuu pazeunus

eocnumanusn ¢ Poccuiickoit @edepayuu Ha nepuod 0o 2025 zooa)

5. @uspnueckoe BOCHHTaHHE, (OPMHPOBaHHE KYJbTYpPbl 3/0POBBA M
IMOLHUOHAIBLHOr0 0JIArOIOJIYYHsA BKIIOYAET:

° (bOpMHpOBaHI/IC OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY 3JI0POBBIO H HOTpC6HOCTH B

3JI0pOBOM 00pase XU3HH,
(QOpMHEpOBaHME CHCTEMBI MOTHBAIMM K AaKTHBHOMY M 3J0pOBOMY 00pasy >KH3HH,
3aHATHAM (U3HUECKON KyJIbTypOil H CIOPTOM, Pa3BUTHE KyIBTYpPBI 310POBOrO U TAHU;



e  pasBHTHE KYJBTYpBI 6€30IIaCHOW JKU3HEACSATEIBHOCTH, npoQUIaKTHKY HapKOTHIECKOU
M aJIKOTOJIbHOM 3aBHCHMOCTH, TAOAKOKYPEHHUS U IPYTHX BPEAHBIX IPHBBIICK;

7. DK0JIOrHYecKoe BOCIMMUTAHNE BKJIIOYAET:

e pa3BUTHE OSKOJIOTHYECKOH KyJIBbTYphI, OEpPEKHOTr0 OTHOIIEHHS K POIHON 3eMIIE,
IpUpPOIHEIM OoraTcTBaM Poccuu U MUpa;

e BOCIUTAaHHE YYBCTBA OTBETCTBEHHOCTH 3a COCTOSHHME IPHPOJHBIX PECypCoB,
yMeHHi U HABBIKOB Pa3yMHOIO IIPUPOJONOIE30BAHHS, HETEPIUMOTO OTHOIICHHS K
JNEeWCTBHUAM, IIPUHOCSIIIIM BPE SKOJIOTHH. :

PA3JIEJIL COAEP)KAHUE YYEBHOI'O NIPEAMETA

5 kaace

Pasnen 1 Tema: OTJn4me 5KABOrO OT HEXKUBOTO (84) ,

MeTofpl W3YYCHHS JKHBOM M HEXHBOM IpPHPOABL ONBIT, HAOIIONCHHE, OIMCAHHUC,
mMepenne.Jlabopatopoe 000pyNOBaHHE M H3MEPHUTEIHHbBIC nprOOpsl.  3HAKOMCTBO €
yBETMUATENbHBIMA Tprbopamu.OOIIMe NPU3HAKA TEI XHBOH M HEXXHBOU IPUPOJBL: Macca,
user, ¢opma, pasmep. Hanpume B Temax >KMBOH M HEXHMBOH MPUPOJBI CXOIHBIX BEIICCTB.
BBIBIICHHE OINBITHGIM IIYTeM IPH3HAKA OPraHMYECKHX BEIIECTB — OOyrIMBaHHE MpH
ropeHun.BeNKu, XUpBI, yrIeBOAB — BaXHEHIINE OPraHMIECKUe BELICCTBA, HEOOXOIUMBIE JIJIS
xusHE. Boma — Heobxomumoe ycioBre xu3Hu. Comep)KaHHe BOJBI M MMHEPAIBHBIX CONEH B
XMBBIX OpraHu3Max. VICTOYHMKH OpraHMYeCKHX BEIIECTB M MHUHCPAbHBIX coyei Ui
PasIMYHBIX JKUBBIX OpraHu3MoB. CBOMCTBa XHBBIX OPraHH3MOB — oOMeH BemecTB (AbIXaHHE,
[HUTaHWe, BBUICTIEHHE), POCT, Pa3BHTHE, Pa3MHOXXCHHE, Pa3[paXUMOCTh, HACICACTBEHHOCTD,
M3MEHYHBOCTh. BHONOrHS — Hayka O >XHBOM. BBIABICHHE CBOMCTB JXUBBIX OPraHH3MOB B
mporecce IPOPACTAHHS ceMsH.MeTos! H3ydeHus Ipupoxsl. IIpusHaKy Ten JKMBOI U HEXXUBOH
npupoeL. CofiepXkanue BEIEeCTB B KUBBIX opranu3max. CBOKCTBA KMBBIX OPraHU3MOB. Meto bl
U3yYECHUS KUBOH M HEXMBOX MPUAPOJIBL.

Paznen 2 Tema: Knerounoe crpoenne opranusmMos (54) .

Kierousoe crpoenne Oaxtepuii, rpuboB, pacTCHMH, >XMBOTHBIX, HCIOBEKa. Bupycsl —
HexeTo4Has ¢popMa xu3HE. CTPOCHHE PACTHTENBHOM M JKMBOTHOH KJIETOK, HX CXOICTBO H
pasnuupe. OYHKIHEE KICTOYHOM -MeMOpaHBI, IHUTOMIA3MBI M anpa.JlonsTue 06 opraHomaax
JUIeTKH. B3aiMOCBA3b CTPOGHHS PACTHTENHHON M XKMBOTHON KJIETOK CO CIOCOOOM NHTaHHSA
pacTeHMil ¥ KUBOTHBIX. ILIaCTHIBI — OPTaHOMBI PACTHTEIBHOH KIETKH. PoJip XJIOpOIIIACTOB.
VerpoiictBo Mukpockoma. IlpaBmia paboTbl ¢ MHKPOCKOIOM. [IpaBuina IPHTOTOBJICHUS
BpPEMEHHBIX MHKpOIpenapaToB. PaccmarpuBaHue MOJ MHKPOCKOIIOM ITy3BIPDPKOB BO3/yXa H
KIETOK 3€JeHOro JIMCTa pacTeHus». KileTka OJHOKIETOYHOro OpraHusMa Kak 3KHMBOE
CaMOCTOSTEIBHOE CYIMECTBO. PaszeneHne KIeTOK MHOTOKIIETOYHOIO OpraHu3Ma 1o GYHKIIAM.
B3auMOCBSI3b CTPOCHHS KJIETOK C BBUIONHAEMOH uMH (yHKIHMeH. [IoHATHE O TKAHU. Crtpoenue
KIETOK OPraHM3MOB M HX OPraHOMJIbl, ()YHKIMH. YCTPOMCTBA YBENMYMTEIBHBIX npubOpOB.
[IpaBuiIa IPUTOTOBJICHHS K PabOTE MUKPOCKOIIA, H3TOTOBJICHHE BPEMEHHBIX MHKPOIIPEIIAPATOB.
Jla6opaTopHast padoTa Ne 1 «3HAKOMCTBO ¢ MHKPOCKOIIOM»

Jla6oparopuast paGoTa Ne 2 «IIpuroroBeHre MUKPONpenapaTay.

JlaGoparopHas paGora Ne 3 «PaccMaTpUBaHHe 0 MHKPOCKONOM KJIETOK OTHOKIETOHEIX
U MHOT'OKJIETOYHBIX OPraHH3MOBY. ,

IpaxTuueckas padora Ne 1. «IIpHroToBJIeHHE TECTA ¢ HCMOJIbL30BAHMEM OTHOKIETOMHBIX
rpudoB — APONIKEID).

Paznen 3 Tema: JKn3HeesTeIbHOCTS OpraHm3Mos (214)
IIpOIOIDKHTENFHOCTS  XKU3HH PA3HBIX OPraHu3MOB. OKCIEPUMEHTAIBHBIC JI0KA3aTe/bCTBa



[OSIBJIEHHS JKHBOTrO OoT HexxuBoro. Omeirsl @. Pequ u 5. Ban I'enbMonTa. OmbIT B JOMAUIHAX
ycnousax «BripaiuBasue mieceny Ha xiebey. 1loosoe U fecionoe pasMHOXKEHUE. MyXCKHE 1
JeHCcKHe rameTs. O6pa3oBanue 3UroThl. Passurhe 3apospima. [losBienre HOBOTO OpPraHU3Ma.
CouveTaHHE Y TIOTOMKOB NIPH3HAKOB 000MX pojuTelicil IPK IOJIOBOM PasMHOXKCHHH. [TosiBeHue
TOYHBIX KOIHi MATEPHHCKOTO OPraHH3Ma IIPH GECIIONOM pasMHOXKEHHH. becronoe U monosoe
pasMHOXEHUE Y JKMBOTHBIX. KileTkd, y4acTBYIOIME B IIOJIOBOM M 0€ecIIoIOM Pa3MHOXKEHHH
JKMBOTHBIX. IloJloBOe M Gecronoe pasMHOXeHHe THApbl. OO0OCmosble OpraHu3MBbL. JloxeBoi
YepBh U BUHOTPAJHAS YIUTKA — repMadpOAHTEL. Mu¢ o I'epmadpomure. IBeTOK, IIIOK, CEM —
OpraHpl, CiyXamue s pasMHOXeHHs pacreHuid. IIoHATHE O IIOTOBOM  PasMHONKCHUM
IBETKOBBIX pacTenmit. CTpoeHHE CEMEHM, HECYLIETO 3apOJBINI HOBOIO PACTCHHA. becnonoe
pasMHOXKEHHME DPACTEHHIl: YacTsAMH CTEONsI, KOPHS, JIMCTBSIMH, ycaMH H JIp 3HaKOMCTBO C
KOMHATHBIMH DACTEHMSMH, DPa3MHOXAIOIMMUCS Oe3 ITOMOIIM CEMSH. ITpoaomKUTENBHOCTD
JKH3HH JKABBIX OPTaHM3MOB. THIBI pPasMHOXCHHSA Opranu3MoB. CHMBOJBI TaMeT IpH
Pa3sMHOXKEHUH. 3HAYEHHE COJIHEYHOTO CBETa B JKM3HH pacrenuii. O6pasoBanue xjopoduivia Ha
ceery. CoNHIE, XHU3HB M XJIOPOQUUL OKCIHEPUMEHTAIBHBIC MOATBEPHICHHA o0Opa3oBaHHus
pacTeHMeM OpTraHMYECKHX BEIIECTB M3 . HEOPTaHMICCKHX (omprr  S1.BaHI eNBEMOHTA).
K.A.TuMHps3€B 0 3HAYEHHH 3€ICHBIX PaCTeHHH Ha 3eMIte.

Ponb KopHe#i B jxu3HE pacTeHuil. KopeHb- opraH MUHEPAJIbHOTO ITHTAHML. DKCIIEpUMEHTAIIBHOE
JIOKA3aTeBCTBO COACPXKAHHMSA B MOYBE MUHEpAIBHBIX COJEi. PacTeHMs- XHUIIHHUKA. [Tutanue
JKMBOTHBIX U 9eJIOBEKA TOTOBBIME OPraHUYECKMMH BeleCTBaMu. [IoHATHE O paCTHTENHHOSHBIX,
XMIIHAKAX U IapasuTax. PasHooOpasme NpHCIIOCOOCHHH Y XKMBOTHBIX, MUTAFOIIMXCA pas3Hoit
mumeii. HaGmoneHme 3a IMTaHAEM JOMAIIHUX O KHBOTHBIX. MHOrooOpasue MapasuToB.
IIpucroco6IeHHOCTh APa3HTOB K OOMTaHUIO B OPTaHM3ME XO3AHHA.

[apasutusm kak cmoco6 muramus. OOmpe NpU3HAKK napa3utoB.Poip  mapasuTroB B
pEryIMpOBaHUH YHCIEHHOCTH JPYTHX OPraHH3MOB. CriocoObl IUTAHUS PACTCHUN M KHBOTHBIX.
[Ipu3Haky MapasdToOB, XHIIHUKOB, PAaCTHTENBLHOSIHBIX XHUBOTHBIX.IIpU3HAKK ~ pacTEHHI
XMIHUKOB ¥ MapasuToB.IIyTH MOCTYIUICHHS MMHEpAIBHBIX CONEH B OpraHusM pacTeHui,
JKHBOTHBIX M 9eloBeka. MuHepalIbHbIE COJH, HeoOXOMMbIE JeNoBeKy. bopsa ¢ 3arpasHeHneM
II0YBBL, BOJBI, NPOAYKTOB muTaHus.IloHATHE O HHUTpaTaX, MX OTPHUUIATEIBHOM BIMAHAM Ha
opranmsM.Boga — Heo6X0MMOE YCIIOBHE XXH3HH, COCTAaBHAS 4acTh BCEX JKHMBBIX OPTaHH3MOB.
DKCHepUMEHTAIBHBIE JOKA3aTeNbCTBa HAIMYMA BOABI B OKMBBIX opranm3Max.Boma -
PACTBOPUTENb BEIIECTB, BXOAAMMX B cocTaB)KMBOro OpraHusMa. HcnapeHue BOJBI JIHUCThSIMH.
3HaueHMe IPOLECCA MCIAPEHUs B XKU3HH JKHBBIX OpranusmoB. ONBIT B NOMALIHUX YCIOBHAX
«/I3ydyeHne WCIAPEHHs BOJBI JIHMCTHAMHUX»IIPHCIOCOONEHHOCTh OKUBBIX ~ OPTaHM3MOB K
NMOOBIBaHUIO U COXpaHeHHIo BoAbL.OXpaHa BOJBI — yCIIOBHE COXPaHECHUS KHU3HH Ha 3emie. [Iuma
— HCTOYHHK SHEPTUH, HeoOXOIMMOW s >ku3Hu. PacTeHus — mpeoOpa3oBaTeld SHEPrHU
CoNHIfa, CO3NATENH OPTraHAYECKOTo BEmecTBa, OOraToro sHeprueii.PacturenpHas mnuma —
MICTOYHMK SHEPrHH JUIA PACTHTENBHOSIHBIX JKMBOTHBIX. PacTHTENBLHOSHBIC KaK HCTOTHHK
SHepruM Ui Xumuuka. Ilpormecc muTaHds Kak IIPONECC MOJYYCHMA sHepruu.B3anMocCBI3b
CII0COGOB MATAHMS PACTEHHH M XKUBOTHBIX C X CTPOEHHEM M 00Pa30M JKU3HH.

AKTHBHOE IEpEIBIKEHHE — CBOHCTBO JKMBOTHBIX. PasHooGpasue CII0COO0B TMEPEIBIKEHHUS
JKMBOTHBIX. JIBI)KEHHE OpPraHOB PAacTeHMs. AKTHBHOE MEPEIBHKCHHE KaK croco6 JoOBIBaHMS
UM — MCTOYHMKA OSHEPTHH, HeoOXomumoi Juia u3Hu.CpaBHHTENbHAS XapaKkTCPHUCTHKA
CBOGOIHOXKHBYILIETO dYepBs W depBs-mapasuta.ONbIT B JIOMAIIHHX yCIOBMAX «H3yuenue
HampaBiieHust pocta Kopua».HaOmronenue 3a IBIKCHAEM JNOMAIIHHX JKMBOTHBIX.3HAYECHHE
3AACHBIX [IUTATEIBHBIX BEIIECTB UL XKH3HEAEATENHHOCTH OpraHu3Ma. 3aBHCHMOCTB pacxoja
SHEPTHMH OT 06pa3a JKU3HH. AKTHBHBIA M [TACCHBHBIA OT/BIX. Pacxoj mUTaTeNbHBIX BELIECTB B
IpoILiecce POCTa M Pa3BUTHs opranusma. IloHsTre 0 pocTe OpraHu3Ma 3a CHeT JICTICHIS KIICTOK.
[ToTpebHOCTh ~KaXTOH JKABOM KIETKH B IHUTATENBHBIX  BEIICCTBAX — HMCTOYHHUKAX
sneprum.J[pixanue — obmee cBoiicTBo JkuBoro. Ilomsarue o razoobmMene. Ponb opraHu3MoB
JIBIXaHHs B 00ECIeYeHHH Ipoliecca ra3oo00MeHa. OKCIepIMEHTaIbHOE JI0Ka3aTeIbCTBO OTIIMHIHA
COCTaBA BJBIXAEMOTO H BBIIBIXAEMOTO BO3IyXa. IIpHCIOocO6IeHHOCTD KUBOTHBIX pacTeHui K



OJIYYeHMIO HeoOXOMMOro ULl HX JKHM3HH KuCiopoja. JlpIXaHue Kak croco0 JmoObIBaHUS
SHeprud. PacXos KIeTkaMu KHCIOpOJa M THTATENbHBIX BemecTB. [IpakTuyeckoe NPUMEHCHHC
3HAHWH O B3aUMOCBSA3H IPOIECCOB IIUTAHMS U JBIXaHUS C IBIDKEHHEM OpraHu3Ma.

BeliecTBa HEOOXOIMMBIC XUBBIM OPTaHM3MaM UL JKHU3HH. 3HAYeHHWE BOIBI M SHEPTUU JUIL
JH3HEIESTETPHOCTH Opranu3MoB. CpaBHEHHE IIPOLECCOB NHTAHMSA M JIBIXaHHS UL XKU3HH
OpraHU3MOB. :

IlapctBa KMBOH ©  HEXHBOH NpUpo;bl.  MeTompl  M3Y4eHHS mpupozsl.IIporeccsr
JKU3HEIEITCIbHOCTH OPraHM3MOB: NHUTaHHUE, IbIXaHHE, POCT, Pa3sBUTHE, Pa3MHOMKCHHUC, obmeH
BEIECTB, BBUICICHHE, pa3apaxuMocTs.CocTaBlieHHe U OOCYX/ICHHE «KOJCKCA MOBCACHUI» B
npupozie (C Y4eTOM MECTHBIX yciopui). OOCY)XIEHHE CONEPIKAHUS sajanuii u  GopM
IIOJIFOTOBKH OTYETA O MMPOBEACHHOMN paboTe.

JlaGopaTopHas pa6ota Ne 4 «3y4enne cTpoenus ceMeHH (acoyu (ropoxa)».
JlaGopaTopuas pa6ota Ne 5 «PaccMaTpuBanue KOpHei pacTeHui.

IpakTryeckas padoTa Ne 2 «Yxo0/1 32 KOMHATHBIMH PACTEHUSIMED).

IpakTayeckas padora Ne 3 «IlogkapMiMBaHue ITHI 3HMOID

6 KJiace

Tema 1. Knaccudpukanus ;kuBbIx opranusmos (144)

Pa3sHooGpa3ie OpraHu3MoB. Pe3yibTaThl 3BONIONUA: MHOr000pasie BUIOB, MIPUCTIOCOOIEHHOCTh
opraHusMoB K cpeze oburanus. CucreMa M IBOJIOLHS OPraHAYECKOro MHUpa. OTIMYUTENBHBIE
IPM3HAKM IpEACTaBUTENCH PasHBIX INApCTB JKMBOH  NPHPOABL Bug — ocHOBHas
cucremMaruyeckas equHuna. [Ipusnaku Buaa.

Baxrepuu. Muoroo6pasue Gakrepuii. Ponb 6akrepuil B IPUPOJEC W XKU3HA HCIOBEKA. bakrepuu
— BO36yuTeNnH 3a60eBanmii. Mepbl IpoGUIaKTUKH 3a00ICBaHUH, BHI3HIBAEMBIX OaxTepUsIMHU.
Pactenus. MHoOroo6pasye pacTeHuil, MPUHIMIBI MX KIaccH(UKanuy. 3HAYCHHE pacTeHuil B
NPUPOJIE ¥ KU3HU deJIOBeKa. MeTo/Ibl M3yICHHs XKUBBIX OPraHA3MOB! HaOJIFO/IeHIE, U3MEPEHHE,
9KCIIEPUMEHT.

I'puGbl. Muoroo6pasue rpuOOB, MX pOJIb B IPHUPOAC M IKU3HH HCIOBCKA. CpenoOHbpIE H
sHoBUTEIE IpuObL. [IpréMBI OKa3aHus IIEPBO¥ IIOMOIIH IIPY OTPABJICHIH rpubamu.

JInmaiinuky. Pons JIMIIAHAKOB B TPHPOAE M JKM3HH denoBexa. JKUBOTHEIE. Crpoenne
JKUBOTHBIX. IIpOIECCHI JKM3HENEATENBHOCTH M WX DPEryJAlus y JKUBOTHBIX. Muoroob6pazue
JKUBOTHBIX. POJIb JKMBOTHBIX B IPUPOJE U XKM3HU YENOBEKa. BHPYCHl — HEKIETOYHbIC (HOPMBL
3a60JIeBaHYIsl, BEI3BIBAEMbIE BUPYCAMH, MEPBI HX HPO(HIAKTHKH.

IpakTuueckas padora Ne 1. H3yuenue coCTOAHHSA IePEBLEB U KYCTAPHHKOB Ha
MPUIIKOJIbHOM Y4aCTKe. .

JlaGopaTopnas pa6ora Ne 1. PaccMaTpuBanue NPOCTEHIIKX M0\ MAKPOCKOIIOM.

Tema 2. JKuzneaesteqbHocTH opraHu3mMoB (134)

Cpela — MCTOYHMK BEIIECTB, SHepruM M mHGbopMauuu. B3aumMOCBA3W OpraHM3MOB M
OKpYIKarowieil cpebl. BrusHue sKomormyeckux (akTopos Ha OpraHH3MEL Ponb uenosexa B
6uocepe. B3amMOCBA3H OpraHW3MOB M OKDYXKAIOIIEH Cpepl. PesynbTaThl OBOJIOLIM:
MHOT00Gpa3He BHJIOB, IPHUCIOCOGIEHHOCTs OPraHM3MOB K cpefie oburamus. PasHoobpasue
OpraHu3MoB. B3aHMOCBS3H OPraHA3MOB i OKpY)Karomtel cpexpl. IIpucnocobierus K pasimaaHbM
cpeqaM  oOuTaHMS. MeTONBI HM3YYCHHs OJKMBBIX OPraHM3MOB: HAOIIONEHNE, W3MCPCHHC,
HKCIIEPUMEHT.

DKOCHCTEMHAST OPTaHM3aIHsl KUBOU IPHPOABL. B3amMoyelicTBrEe PasHBIX BUJIOB B IKOCHCTEME
(XUIIHIYECTBO, MAPa3UTH3M). 3HAYCHHE PACTEHHH B JKU3HHU KUBOTHBIX U YEIOBCKA.
B3auMOCBSI3M OPTaHU3MOB U OKpyKaromeif cpenmpl. [[pucrmocobienns K pasnudHbM Cpe/iaM
o6uTanus BiHsHIE KONOrHYecKHX PaKTOpoB Ha opraHu3Msl. IIpucrocobneHust K pasiiaHbM
cpenaM  o6uTaHMS. MeTOXbI HM3YYeHHs OKHBBIX OPraHM3MOB: HAOJIONEHHME, H3MCPCHHC,
HKCIIEPHMCHT. '



PesynbTaTsl 9BOJIOLMH: MHOT00Opasue BHIOB, IIPHUCIIOCOOICHHOCTh OPraHM3MOB K CpeJie
obuTaHus

Tema 3. Ilpupoaubie coobmecTBa (54)

DKOCHCTEMHAs] OPTaHM3aIMs JKUBON IMPUPOABL. OKocucTeMa. IIMINEBBIE CBA3M B OKOCHCTEME.
MeTofpl HM3yYeHHs OKMBBIX ~ OPTaHM3MOB:  HAOJIOJCHHE, M3MEPEHHE,  OKCICPHMCHT.
B3auMopeiicTBHe ~ Pa3HBIX BHJOB B 9KOCHUCTEME (KOHKYPEHIMS, XHIIHHYECTBO, cUMOMO03,
mapasutu3M). 3HaYCHUE PACTEHHH B MPUPOJE M JKH3HHM YCIOBEKA. KpyroBopoT BEIIECTB H
[peBpaIeHUe SHEPIHH.

Ponp uernoBeka B 6uochepe. Dxonorndeckue npobiemsr. IlocneCTBIS AEATEIBHOCTH HeIOBECKa
B DKOCHCTEMAX.

IpakTuyeckast padora Ne 2 «Habmonenue 3a pacxonOM 3JIEKTPOIHEPrHH B IKOJ€e U B
ceMbe».

Tema 4. Buocdepa — riobanbHas 3KocucTema (24)

Buocdepa — rnobansHas sxocucrema. B.1. BepHanckuii — OCHOBOIOJIOKHHUK YYEHHS O
6uochepe. Pons yenosexa B Guocdepe. Dxonoruueckue npodieMsl. IlocnecTBus AeATENEHOCTH
YeJIoBeKa B DKOCHCTEMAX. BHOJIOrHs Kak HayKa. Pojb GHOIOrUM B IIPAKTHYECKOH ACITEIbHOCTH
JOJIEN.

7 kiaace

I'nasa 1 «Bexenne. O6mee 3HaKOMCTBO ¢ pacTeHuaMm» (7 1)

‘HayKa O PacTeHHAX — GOTaHMKA: LAPCTBA KUBOH MPUPOABL, LAPCTBO PacTeHHus; U3 HCTOPUH
MCIIOJIb30BAHUS M U3YYEHHs PACTCHHUH; POJIb PACTEHU# B IPUPOJIE U B IKU3HU YCIOBCKA;
MHp pacTeHHii: pa3sHOOOpashHe paCTUTENPHOrO MHpa; JKM3HECHHBIC GopMBI pacTeHHH,
TPYIIIBE PACTEHHH, HCTIONB3yEMBIX B MPAKTHYECKUX LENX; 3HAYCHUE PACTEHUH B IIPUPOAC
¥ J)KM3HH 4eJIOBEKA; OXpaHa AUKOPACTYIIMX PaCTeHHH;

- BHEIIIHEE CTPOEHHME PACTECHUI: OPTaHbl PACTEHH; MPU3HAKH OTIHMYMS PA3IMIHbIX pacTeHul;
OCHOBHOE OTJIHYHE BHICIIMX PACTEHHH OT. HHU3IIUX, XapaKTEePHCTHKA BETCTATUBHBIX
OpraHoB BBICIIMX DAaCTCHMH; XapaKTepPUCTHKA TEHEPATUBHBIX OPraHOB; GyHKIHH
BEreTaTHBHOTO U II0JOBOrO Pa3MHOXEHHs; OHOCHCTEMA;
CEMEHHBIE M CIIOPOBHIC PACTEHHS: XapPaKTEPHCTHKA CEMEHHBIX DACTEHHIl; 0COOCHHOCTH
CTPOEHHS CIIOPOBEIX PACTEHHUIH; YEPTHI CXO/CTBA [IBETKOBEIX U IOJIOCEMEHHBIX;
- Cpelibl XKM3HH Ha 3emiie, GaKTOPHI CPEIBL: XapaKTepUCTHKA BOJHOHM, HA3€MHO- BO3JIyILIHOH,
I0YBEHHOM, OpPraHU3MEHHOH CpeJ; OCOOEHHOCTH CTPOCHMS PACTHTENBHBIX OpraHH3MOB
Pa3MUYHBIX CpEJl; B3AMMOCBS3b PaCTEHHH C OKpYXKarOIIed Cpesoi; ¢akTOpHl Cpembl, UX
BJMSHHCE HA PACTUTENBHBIE OPTaHU3MBI; SKOJIOTHYECKUE (aKTOPEI.

Dkckypeur  «Kusnenuste GopMbl pacTenmid. OCeHHHE SABJICHHS B MX IKH3HID),

«Pa3HO0Opasye pacTeHUi B IPUPOIE» MPOBOATCS IO YCMOTPEHUIO yIUTEILS.
Jla6oparopHas padora Ne 1 «3HAKOMCTBO € KJIETKAMH PaCTCHUD)

I'naBa 2 «Knerounoe crpoenue pactenuin (5 1)

‘KJIETKA — OCHOBHAS ENWHHIA JKMBOLO OPraHM3Ma: PAacTeHHe — KICTOUHEIH OpraHu3M;
ONHOKJIETOYHEIE ¥ MHOTOKJIECTOYHBIE PACTEHHS; YCTPOHCTBO YBETHYMTENBHBIX IIPHOOPOB,
npaBuiia paboThl ¢ MEKPOCKOIIOM;

- 0COBEHHOCTH CTPOEHHS PACTHTEIBHOM KIETKH: COCTAB YacTeH KIETKH; KIETO4Has CTCHKa,
cTpoeHre ¥ (YHKUMH; PACIONOXEHHE sApa, €ro Ha3HAYCHHUE;, PpOJNb LHUTOIIA3MBL;
pasHooGpasue mracTux; QYHKIMS BaKyoJIeH;

JKM3HEEATEIPHOCTh PACTHTENHHON KIETKH: XapaKTepPUCTHKA OCHOBHBIX MPOLECCOB
JKU3HEIEATEIPHOCTH KIETOK; 0OMEH BEI[eCTB; Pa3MHOXEHHE IMYTEM JIEJICHHU; IPOLECCH B
AJ(pE, UX TOCIEJ0BATENBHOCTE; KIETKA — XKUBAs CUCTEMA,;



- TKaHH pacTEeHHIi: TOHATHE O TKAHSX PACTEHMH; BBl TKaHei (00pasoBaTebHbIC, OCHOBHEIC,
OKPOBHEIC, MPOBOJIANIME, MEXAHHYECKHE); YCIOBHs 00pa3soBaHMA TKaHEH B mporecce
SBOJIOIAM JKMBEIX OPTAHM3MOB; B3aMMOCBS3b CTPOCHHS M (QYHKUMA TKaHEH OpraHusma
pacTeHui.

I'naBa 3 «Opransi pacrenuin» (17 1)

~CeMS, €ro CTPOGHHE M 3HAYEHHe: CeMs — OPTaH Pa3sMHOXEHHS PACTCHHH; CTPOCHUE CCMSH
(koxypa,

3apOJIBII, JHJOCIEPM, CEMSONH); ABYMOJbHbIC M OJHONONbHBIC PACTEHHS, IMPOPaCTaHHE
CEeMSsIH; 3Ha4YeHHUE CEMSH B IPUPOJE U B JKU3HU YEIOBEKA;

YCIIOBHS TpPOPACTaHWs CEMsH: 3HAaYEHHWE BOJBI M BO3JyXa JUIA NPOPAacTaHUA CEMIH;
3HayeHHe 3allacHBIX IHUTATEIBHEIX BEIIECTB B CEMEHM; TEMIICpATypHbIE YCIOBHSI, POJb
CBETA; CPOKH I10CEBA CEMSH; '

- KOpEHB, €ro CTPOEHHE: THUIBl KOPHEBBIX CHCTEM PACTCHHM; CTPOEHHE KOPHS — 30HBI KOPHS
(KOHYC HApaCTaHHs, BCACEIBAHMUS, IPOBEICHHUS, JIENIEHHS, POCTA);
3HAaueHHMe KOPHS B JKU3HM DACTEHMs: pOJb KOPHSA B XKH3HM PACTCHHS, (GYHKIHU KOpHS
(BcackIBaIOIas, yKPEILITIONas, 3aMacaiomas); BereTaTHBHOE Pa3MHOXEHHE; NPHIATOUHBIC
IOYKH, UX (YHKIMH; POCT KOPHS, MIPAKTHYECKOe 3HAYCHHE NPHUIIUIIKK BEPXYLIKH KOPHS;
reoTPOIN3M; 3HAUCHHE KOPHEH PacTeHHH B IPHPOJE;

- pasHooOpa3ue KOpHEH y pacTeHHid: BUABI KOpHeH; BUIOU3MEHEHHs KOpHeH U uX GyHKIHM,
NPUYMHEL ¥ CIEACTBHA; B3aMMOCBS3b KOPHEBEHIX CHCTEM pacTeHHil C JpYTHMH
OpraHu3MaMy;
moer, ero CTPOGHHE M pasBUTHE: CTPOEHHe TNobera; OTIMYME MoOera OT KOPHS,
pacIooKeHue JIMCTHER Ha Mobere; OCHOBHASA (yHKIIHSA no6era; BepXyineyHble 1 OOKOBBIE
MOYKH; 0COOEHHOCTH 3UMYIOIIHX OOEroB;

- I0YKa, ¢e BHEIIHEee U BHYTPEHHEE CTPOEHHE: CTPOCHHE I0UEK; THIIBI [OYEK (BereTaTuBHAd,
reHepaTHBHAs); pasBMTHE M POCT TJABHOTO CTeOIs, OOKOBBIX mo0eros; NpUIIHMIIKA
BepXyIIEYHOH MOYKH, NMACEIHKOBAHME OOKOBBIX MODOEroB, MX MPAKTHYECKOE 3HAUCHHC;
CIISIIIME TIOYKHY;

JIMCT, €ro CTPOCHHME: BHEUIHEe CTPOEHHE JMCTa (JUCTOBAas INNACTHHKA, YEPEIIoK,
MPUIKCTHUKHA, OCHOBAHHE); JIUCTHS MPOCTHIE U CIIOXKHBIE; JKHJIKH — IPOBOJIAIIIE Iy IKH, HX
POJIb B XKM3HU PACTEHHS; KIETOYHOE CTPOEHHUE JIMCTa; QYHKIMM JaCTeH JIuCTa;

3HayeHME JMCTAa B JKM3HM pacTeHds: (QYHKIMM JHCTa; (QOTOCHHTE3; HCIApEHME, POJb
yCTBHI, BIHsHHE (AKTOPOB CPEIBI; ra3o00MEH, ero 3HAaYCHHE B JKM3HM pPacTCHHA,
JIUCTONAJ, €ro poJib B JKM3HENEATENPHOCTH PACTCHUH; BHAOM3MEHEHHS JHUCTBHEB, HX
IIPUCIIOCOOIEHHOCT K YCIIOBHSIM CPEHIBL;

cTe6elnb, ero CTPOEHHE M 3HadeHue: BHEIIHEe CTPOEHHe CTeON; BHYTPEHHEE CTPOCHHE
cTe6s (IpeBecHHa, cep/lleBuHa, kKaMOuii, kopa, 1y, Kopka); QpyHKIUH cTeOJIs; ABMIKEHUE
BELIECTB I10 CTEOJIIO; '

BHIOM3MEHEHNsS IMOOEroB PACTEHHMil: BUIOU3MEHEHHs CTeOIsA y HA/I3eMHBIX I00EroB,
IOJ3eMHBIX TO6EroB, OTIMYHME KOPHEBHMIIA OT KOPHS; CTpOEHHE KIYOHs, JYKOBHIIBL
(GyHKIHY BUOU3MEHEHHBIX II00ETOB;

I[BETOK, €r0 CTPOEHHE M 3HAYEHHE: LBETOK — YKOPOYEHHBIH IMODer; CTpoeHue IBETKa
(IPUIBETHHK, [BETOHOXKA, LBETONOXKE, Yalledyka, BEHIHK); OKONOIBETHHK MpPOCTOH H
J(BOMHOIA, €ro POJIb; CTPOEHHE THIYMHKH, MECTHKA — TJIABHBIX YacTel IBETKa, UX 3HAYCHHUE,
Tpolecc ONBUIEHHS M OIUIOJOTBOpEHHs; 00pa3oBaHME IUIOZOB M CEMSH; pacTeHUA
OJIHOZIOMHEIE U JIBYZJOMHBIE;

IBETEHHE W ONBUICHHE PACTEHHUIA: IEPUOJ] IBETEHHs PACTCHU; MIPOIECC OMBUIEHUS U €ro
POJH B XKM3HH PACTEHHS; THIIH M CIIOCOOBI OIBUICHHS; COLBETHUS, UX pa3Hoobpasue; THIIEI
COIIBETHH;

U0, pasHooOpasve W 3HAYCHHE ILUIOJOB: CTPOCHHE IUIOAA; POJb OKOJOIIOAHMKA B
JKM3HH PacTeHHs;, pasHOOOpasne IUIOJOB; CIIOCOOBI PaCIpOCTPAaHEHUs IIIOJIOB ¥ CEMSH B
IpHPOJIE; TPUCTIOCOOIEH s I PACIPOCTPAHCHN); 3HAYCHHE IUIOJIOB U CEMSH B IPHPONE
M JKU3HH 9eJIOBEKa; »



PACTUTENBHBIA OPTaHW3M — )KHBAs CHCTEMa: PAaCTEHHE — JKMBOH OPTraHU3M; CHCTEMEL
OpraHoB pacTeHuil, uX GYHKIHH; XapaKTepUCTHKa OMOCHCTEMBI; XXU3Hb DACTCHU,
ycnosust GOpMUPOBAaHUS KOPHEH U 0OEroB; B3aUMOCBA3b OpraHu3Ma pacTeHH# co cpeoi
obuTaHus.

JlaGopaTopuas padora Ne 2 «Mzy4uenne cTpoenus ceMenn (acosTn»

JlaGopaTopuas padora Ne 3 «Crpoenue KOpHA NPOPOCTKa»

JlaGopaTopuasn pa6ota Ne 4 «CTpoenue BereTaTHBHBIX H I'éHEPATUBHBIX ITOEK)
JlaGopaTopHasi padora Ne S «BHemHee cTpoeHHe KOPHEBUINA, KJIyOHS M JIyKOBHIbD)

I'naBa 4 «OCHOBHBIE MPOIECCHI FKU3HEAEATETLHOCTH pacTenuin (12 1)
MUHEpaJbHOe (TOYBEHHOE) MHTAHME pACTeHHH: (QYHKIMS KOPHEBBIX BOJIOCKOB;
' IIepeMeleHHe MUHEPATbHBIX BELMIECTB 0 PACTCHHUIO; 3HAYCHHE MUHCPAIBHOTO MHTAHMS
JUI pacTEHWs, poNib yHOOpEeHMH B JKM3HH DPAacCTCHHH, HX THIIBL, BOJ@ — HeoOXoquMOoe
YCJIOBHE TIOYBEHHOI'O MMUTAHHUS,

BO3/IyIIIHOE IUTAHHE PacTeHui — HOTOCHHTE3: yCIOBHs, HEOOXOMUMBIC s obpa3oBaHuUs

OpraHMYeCKUX BEUIECTB B PACTEHHH; MEXaHU3M (OTOCUTHTE3a; Pa3/iKsd MUHEPaNbHOTO 1
~ BO3AYIIHOTO NHTAHHUS; 3€NEHbIC PACTEHHS — aBTOTPOQBL; rerepoTpodsl — MOTpedUTEN
OpraHUYeCcKUX BEIIECTB; Poilb (OTOCHHTE3a B IPHPOJIE;

KOCMITYECKas pOJIb 3€NIEHbIX PACTCHHIT: (OTOCHHTE3 — YHUKAIBHBIA IPONECC B IPUPOAL;
nestensrocTh K.A. TuMups3eBa; HAKOIUIEHUE OPTaHMYECKOW MacChl, SHEPIUH, KHUCIO0POJa;
HOJUIep)KaHMe TMOCTOSIHCTBA COCTaBa YIJEKUCIIOro rasa B atMocdepe; IPOIECCH
IT0YBOOOpa30BaHMS;

JbIXAaHHe ¥ OOMEH BEIECTB Y pACTEHMil: pOJb JBIXAHHA B JKM3HH PaCTCHHI;
CpaBHHTENBHAsA XapAKTEPUCTHKA IIPOIIECCOB NBIXaHUs U (OTOCHHTE3A; oOMeH BeliecTB B
OpraHuMsMe — BaXHCHINMA IPU3HAK > KU3HH; B3aMMOCBA3b IIPOLECCOB JPIXAHUA M
doTocuHTE3A;

3HAYCHHE BOJBI B YKU3HENCITEIHHOCTH PACTEHMIA: BoJa KaK yCIOBHE JKU3HM PAaCTCHHMM;
BOJIHBINA 0OMEH; HalpaBJIeHAE BOJHOIO TOKA M YCJIOBHUS €r0 00eCIeUCHHS; SKONIOTNICCKIE
IPYIIIBI PACTEHUH 110 OTHOIICHHUIO K BOAE;

PasMHOMKEHME U OIUIOZOTBOPEHHE Y PACTCHUH: Pa3sMHOXKEHHE — HEOOX0IUMOE CBOMCTBO
JKM3HH, THIBl pasMHOXeHHs (Oecmonoe M IIONOBOE);, Oecronoe pasMHONEHHE —
BETEeTaTHBHOE M PA3MHOXKEHHE CIIOPAMH; IJIaBHAd OCOOEHHOCTH IIOJNIOBOIO Pa3MHOXCHHS;
ONBUIEHHE ¥ OIUIOJIOTBOPEHME Y IIBETKOBBIX PACTEHHMH; JBOWHOE OILIOJOTBOPEHHUE;

* TocTHoKeHus oTeyecTBeHHOTo yuenoro C.I.HaBamyHa B M3y4eHUH PaCTCHHI;

BETreTATHBHOE DPA3MHOXKEHHE pPACTCHMi: CIOCOOBI BEreTaTHBHOIO Pa3MHOXCHHUSI B
IIPEpPOJE; CBOWCTBA OPraHM3MOB, OOpPa3OBaBIIMXCS BErETATHBHBIM IyTEM; KIIOH,
KJIOHHPOBAHHE; 3HAYEHHE BETETATUBHOTO PA3MHOXKEHUS IS PaCTCHHH;

HCIIONB30BaHKE BEr€TATHBHOIO Pa3MHOXCHUS YEIOBEKOM: MCKYyCCTBEHHOE BETCTaTHBHOE
pasMHOXeHHe (IPUBHBKA, KyJIbTypa TKaHEH); AOCTIDKCHHSA OTEYECTBEHHOTO YIEHOTO
‘VI.B.MuuypuHa;  OpUMEHEHME  CIOCOOOB  BET€TATMBHOTO  PasMHOXCHMA B
CEJILCKOXO03SMCTBEHHOM IIPAKTHKE,

POCT M pa3BATHE DAaCTUTENHHOIO OpraHu3Ma: XapaKTepHCTHKa IIPOLECCOB pocTa H
Pa3BUTHS PACTCHHI; 3aBUCHMOCTE IPOLECCOB XKU3HENEATCIBHOCTH pacTeHU# OT yCIOBHI
cpezibl OOMTaH¥s; BO3PACTHBIE H3MEHEHHUS B IEPHOJ MHIMBUIYIbHOTO Pa3BUTH;

3aBHCHMOCTh POCTAa U Pa3BUTHs PaCTCHHH OT yCJIOBUH OKPY)XAIOIIEH CPE/IBL BIMSHUC
YCIIOBHIA CpeJIbl HA PACTEHHE; PUTMBI Pa3BUTHS PACTCHUIL (CYTOUHEIE, CE30HHBIC); BIUSHUE
SKOJIOTHYECKHX ~ (akTOpoB (aOHOTHYECKHX, OHOTHYCCKHX, AHTPOMOTEHHBIX); POJIb
TIPEPOIOOXPAHHOM HEATEIPHOCTH B COXPAHEHUH PACTCHHUIT;

JIaGopaTopHas pabora Ne 6 «UepeHKoBaHHEe KOMHATHBIX pacTeHuin

I'naBa 5 «OcHoBHBIE 0TAeabI HapcTBa PacTenus» (10 19):
MIOHATHE O CUCTEMATHKE DPACTEHHM: IPOHUCXOXJICHUE Ha3BaHUU OTHENBHBIX PACTCHMI,
dbopMHEpOBaHHE JIATHHCKHUX Ha3BaHMM; KiIacCH(pUMKaNUs pacTeHU#; BUI — €IUHHIA



Knaccu(UKaluM; Ha3BaHWE BUMA; TPYNNBI HapcTBa PacTeHus; pojb CUCTEMATHKA B

U3yYeHUH pacTEeHUM;

BOJIOPOCITH, UX 3HA4YCHHUE: 00IIas XapaKTepUCTHKA CTPOCHHUS, Pa3SMHOMKEHHS BOZIOPOCIIEH;

XapaKTepHble TPU3HAKM  BOAOPOCIEH; OCOOCHHOCTH  CTPOSHMS  OJHOKJICTOYHBIX
BOJIOPOCIICH; 3HAYECHHE BOJOPOCIIEH IS XKMBBIX OPraHU3MOB;
MHOT006pa3ye BOIOPOCIEi: BOMOPOCIH — APeBHEHIME pacTeHus. 3eMIIH; KJ1accupUKaIHs
— ornensl 3enenble, bypble, KpacHBIE BOJOPOCIH; XapaKTEPHCTHKa OCOOCHHOCTEH HX
CTPOEHMS W JKU3HEHEATEIHHOCTH; POJb BOJOPOCICH B IPHPOJIE, MX HCIOJIb30BaHUC
YEJIOBEKOM;

oTen MoXoBH/IHbIE, 00IIas XapaKTePUCTHKA M 3HAYEHHE: XapaKTEPHBIC YePThI CTPOCHHUS,
racchl [leyeHounuky U JluctocteOeNbHBIE MXH; OTIMYUTEIBHBIC YEPTHI, PA3SMHOXCHUC H
pasBHTHE MOXOBHIHBIX; 3HAYEHHE MXOB B IPHUPOJE U KU3HM YETIOBEKA,

IUIayHE], XBOIIM, ITallOPOTHHKH, OOINas XapaKTEPUCTHKA: XapaKTEPHBIC YEPTHI BBICIIHX
CIIOPOBBIX PpAcTEHHif; dYepeNOBaHHE IOJOBOTO M OECHONOro pasMHOXEHHS B IHUKIC
pasBuTHsA; OOmas  XapakTepucTuka —oTaenoB  IlnayHOBHAHBIE, XBOIIEBUHEIE,
[1amopoTHUKOBH/IHbIE; 3HAYCHHE ITAIOPOTHUKOOOPA3HBIX B IPUPOJIE U XKHU3HHU YEII0BCKa;
otmen [onoceMeHHble, 00Ias XapakTepUCTHKa M 3HAYEHHE: PAcCENICHHE IOJOCEMCHHBIX
II0 TOBEPXHOCTH 3emid; ceMs — GoJyiee MPHCIOCOONCHHBIH K YCIOBHAM CPEJBI Oprau
Pa3MHOXKEHHS, YeM CIIOpa; OCOOEHHOCTH CTPOEGHHSA M Pa3BHTHsA IpPEACTaBHTCNCH Kiacca
XBOiHBIE, HX Pa3HO0Opasue; pasBUTHE CEMSAH Y XBOWHBIX; 3HAYEHHUE XBOUHBIX B PHUPOJIE
Y YKU3HHU YEIJIOBEKA,
otaei ITokpeIToceMeHHbIEe, 00lIas XapaKTepPUCTHKA U 3HAYEHHe: OCOOCHHOCTH CTPOCHHS,
PasMHOXEHHsT M Da3sBUTHSA; CPaBHHUTENbHAs XapaKTEPUCTHKA IOKPHITOCCMCHHBIX M
rOJIOCEMEHHBIX pacTeHHii; Haubojee BBHICOKMH YPOBEHb Pa3BHTHS MOKPHITOCEMCHHBIX B
napcTBe PacTeHus, HX MPUCIOCOOICHHOCTH K Pa3MYHbIM yCIOBUSM OKPYIXKalOIIEH Cpesibl,
pasHO06pasne XU3HEHHBIX HOPM; XapaKTEPUCTUKA KIIAcCOB JIBYNOIBHEIC 1 OmHOI0JIBHBIE
pacTeHHs; PoJb GHOJOTHYECKOro pasHooOpasus B MPUPOJE M XKU3HH 4ENIOBEKA; OXpaHa
PENKHX ¥ MCUE3AIONIUX BUIOB PACTECHHH;
cemeiicTBa Kiacca JIBy/IONBHEIE: OOINas XapaKTepHUCTHKa; cemedcTBa KpecTolBETHBIE,
PosonBeTHbie, MoThUIbKOBEIE, [1acienoBbie, CII0KHOLBETHEIC; OTIIMIUTECIIBHBIE IIPU3HAKA
CEMEICTB; 3HaYeHHe JBYIO0JIbHBIX PACTEHUM B IIPUPOJIE M XKHU3HU YEJIOBEKA,
cemeiicTBa Kiacca ORHOMONBHBIE: 00INas XapakTepHCTHKa; cemedcrsa JlnneiHble,
JIykoBble, 3NMaKkd, UX OTIMYMUTENLHBIC IMPH3HAKH; 3HAYEHHE OJHOIOJIBHBIX pacTeHudl B
TIPEPOJIE U JKU3HH YeIIOBEKa; HCKIIOUHTENbHAA POJIb 3TAKOBBIX PACTCHHM;

I'naBa 6 «McTopHuecKkoe pa3BUTHE PACTUTEILHOro MUpa Ha emute» (4 1):

TIOHSTHE 06 3BOJIOIME PACTUTENHHOrO MUpa: NEpBBIe 00OUTaTeNU 3EMJIM; HCTOPHS Pa3BUTHS
PACTHTENBHOTO  MEpa;  BBIXOX  pacTeHMii Ha  CyIly;  XapaKTEpHbIE — HCPTHI
IIPYCIOCOGIEHHOCTH PAacTeHUN K Ha3eMHOMy 00pasy xwusnu; H.J.BaBuios o pesyibTaTax
SBOJIIOLMK PACTCHUH, HAIIPABJIIEMOM YCJIOBEKOM;

SBOJIIOIMS BBICIIMX PaCTCHHA: MpeoOpa3oBaHME PACTEHWH B YCIOBHSX CYILIH; yCIOXHCHHE
OpraHM3alliM PACTCHUH — MOSBJICHME HAN3EMHBIX M IOJ3EMHBIX CHCTEM OPraHOB;
IPUYUHEL TOCIIOJICTBA TOJIOCEMEHHBIX, MX IIPHCIOCOOJICHHOCTh K YCIIOBHSAM CPEIBL
YCIIOBHSL MOSIBJICHAS IOKPHITOCEMEHHBIX; YCIIO)KHEHHE U Pa3sBHTHE JKM3HEHHBIX ¢dopM B
IPOIIECCE JUTUTENBHOM 3BOJIOLMHI PACTCHH;

pasHoOOpasie ¥ MPOMCXOXIEHHE KyJBTYPHBIX pPACTCHHH: OTIMYHE JUKOPACTYIIUX
pacTeHuil OT KyJIbTYPHBIX; HCKYCCTBEHHBIA OTOOD M CENEKLHS; HEHTPBI INPOUCXOKICHH
KYIbTypHBIX PpACTEHHH; paccelleHHe pacTeHU; COpHBIC pPacTeHHsd, HCIIOJB30BaHAC
HEKOTOPBIX U3 HUX;

mapsl Hoeoro m Craporo CBeTa: pacIpocTpaHeHHE KapTo(elis, ero BHIBIL IHINEBas
[IEHHOCTh TOMAaTa, THIKBHI; TEXHOJIOTWS BBIPAIIMBaHMs KYJIBTYp B YMEPEHHO XOJIOZHOM
KIIMMATa; WCIOJNB30BaHAE 3J1aKOB, KaIyCTBl, BHHOTpPajga, OaHAHOB; pasHOOOpasHEIC
pacTeHHs B )KU3HH YeJOBeKa; OXPaHa PEAKUX M HCUE3AIONIMX BH/IOB PACTCHHUH.



I'nasa 7 «[{apcTrBo bakTepum» (3 4)
0611as XapaKTepuCTHKa GaKTepuii: 06LIKe YepThl CTPOCHHMST; MPOLECC IIATaHMs OaKTePHil;
pOJIb OaKTepUil B JKU3HUIIIOJIEH,

I'nasa8 «IlapcTBo I'puodsl. JInmaiiaukuw» (3 4):

obIIas XapakTepUCTHKa TPUOOB: OOIUME YEPTHI CTPOEHHs TIPUOOB; ONHOKICTOYHBIC U
MHOTOKJIETOUHBIE T'PHUOBL, CBOeobpasue TpHOOB COUYETaHHME IPU3HAKOB DPACTCHUH U
JKMBOTHBIX, CTpOeHHe Ipuba (rpuOHMIA, IUIOOBOE TEJO); NPOLECC IUTaHus IpUOOB;
HCIIOJIb30BaHKE TPUOOB, UX POJIb B IIPUPOJIE;
MHOTroo6pasHe U 3HaueHHe TpuboB: pa3HO0OpasHe rpuOOB MO TUILY NUTAHHS, 10 CTPOCHHUIO
IJIOIOBOTO TeNa; CheTOOHBIE U SI0BUTHIE IPUOBI; POJIb TPUOOB B XKM3HH PACTEHHM; TPUObI-
IIapa3UTHl; HpPaBHJIa YIOTPeOIIeH s TPHOOB B IUILY; JIMIIAHHUKH, 00IIast XapaKTepHCTHKA
Y 3HAYCHWe: MOHATHE O JIMIIAiHMKAX; BHELIHEE U BHYTPEHHEE CTPOSHHE, KlaccuuKarus
JUIIAHHAKOB; HPUCIIOCOONEHHOCT JIMMIAMHAKOB K YCJIOBHAM CPEIbI OOMTaHHS; POJb
JIUIIAHUKOB B IIPUPOIE;

I'nasa 9 «Ilpupoaunie coodmecTBa» (7 9):

HOHSATHE O IIPUPOIHOM COOOIIECTBE: JKU3Hb PACTEHUH B IPUPOHBIX YCIOBUAX; IIPHPOTHOE
coo0miecTBo (OHOreoIeHo3), ero CTPyKTypa; KpYroBOpOT BEIIECTB M IIOTOK SHEPrHU B
IPUPOJIE; SKOCHCTEMA; YCIIOBUS CPEBI B IPUPOIHOM COOOLIECTBE;

TIPHCIIOCO6IIEHHOCTh PACTEHUH K COBMECTHOM JKH3HE B IPUPOIHOM COOOIIECTBE: CTPOCHHE
HPUPOHOTO COOOMIECTBA (IPYCHOCTB); YCIOBHS OOUTaHUS PACTCHUH B pasIMYIHBIX Apycax;
IIPHCIIOCOGIIEHHOCTH OPraHM3MOB K COBMECTHO# XH3HH B IIPUPOIHOM COOOIIECTBE;

CMeHa IIPHPOJHBIX COOOIIECTB: NMOHSATHE O CMEHE NPHUPOIHOTO COOOINECTBA; IPHYMHBI
cMeHH! (BHEIIHHE M BHYTPEHHHE), OTIMYUS HOBOIO COOOIIECTBA PACTHUTCIBHBIX BHIOB;
CMEHA HEYCTOHYHBEIX TIPHPOIHBIX COOOIIECTB; IOSBICHHE KOPEHHBIX COOOIIECTB;
CYKIIECCHS;

MHOT006pa3He MPUPOIHBIX COOOIECTB: €CTECTBEHHEIE IPUPOHBIE COOOIIECTBA — JIEC, JIYT,
GOJIOTO, CTEIb, HX XapaKTepHBIe OOMTaTeNH; HCKYCCTBEHHBIE MPUPOJHBIE COO0LIECTBA —
arpolEeHo3bl; OXpaHa eCTECTBEHHBIX MIPHPOTHBIX COOOIIECTB;

’KM3Hb OPTaHH3MOB B IIPHPOJIE: B3aHMOCBSI3b OPraHU3MOB CO CPENOi OOMTaHUS; 3HAYCHUE
OpraHu3MOB B TIpUpojie (00pa3oBaHKe OPraHUYECKHX BEIIECTB, HACHIIIEHHE aTMOCHEpE!
KHCJIOPOJIOM, Pa3JIO)KEHHE OCTATKOB OPTraHM3MOB, HCIIOJb30BaHUEC PAaCTCHUSAMH SHEPIUM
COJTHEYHOTO CBETA); HENPEPHIBHOE IBU)KCHHE BEUIECTB — OHOJOTHYECKHA KPYrOBOPOT;
OXpaHa MPUPOTHBIX COOOIIECTB — OCHOBA HX YCTOHYHBOTO Pa3BUTHSL.

8 kiace

Paznen 1. MecTo 4eJioBeKa B CHCTeMe OPraHHIecKoro Mupa (2 9)

YeJioBeK KaK YacTh )KHBOH HPHpPOABL. MeCTo YeoBeka B CHCTEME OPraHHIecKOro Mupa. Jeprol
CXOJICTBA YeJOBEKa M JKHBOTHBIX. CXOJCTBO W pasNiMuisi YelOBEKa M YeIOBEKOOOpasHBIX
06e3psaH. YemoBek pa3yMHBIN.

Paznen 2. [Ipoucxo:xaeHue yeaoBexa (2 1)
Buooruyeckre ¥ COIMalbHbIE (JAKTOPHI AHTPOIOCOIMOreHe3a. OTallbl aHTPOIOIeHe3a U
(akTopBI CTAaHOBIECHUS YeIoBeKa. Packl yesoBeKa, X MPOUCKOKICHUE U €THHCTBO.

Pasgen 3. KpaTkas ucTOpHs Pa3sBHTHs 3HAHUI 0 CTpOeHMH M (QYHKUMAX OpPraHH3Ma

yesoBeka (14)
Hayku o yenoBeke: aHATOMUS, PH3MOIIOTHS, TUTHEHA.



Benuxue anatomsl ¥ ¢pusuosoru: ['umnmokpar, Kimasauit I'anen, Annpeac Besanuit.

Pazgen 4. O6mmii 0630p cTpoenns 1 GpyHKUUil OpraHu3Ma yejaosexa (4 1)

KieTounoe cTpoeHHe oOpraHu3Ma. TKaHH: SHHTENHANbHBIEC, COCTUHUTEIBHBIC, MBIIICYHEIE,
HeppHas. Opramsl yejnoBeyeckoro opranusMa. CHCTeMBI OpraHoB. B3amMOCBs3b OpraHoB U
CHCTEM OpPraHOB KaK OCHOBA FOMEOCTa3a.

Jla6oparopuast paGora Nel «/3yueHre MUKPOCKOIIMYECKOTO CTPOEHHS TKAHEH».
IMpaxkrrueckan pa6ora Nel «Pacno3HaBaHKe Ha TabJIMIax OPraHOB U CHCTEM OPTaHOBY.

Pasnen 5. Koopaunanust u perysnsius (10 1)

['ymMopanbHas peryssmus. JKeme3sl BHyTpeHHeH cekpenud. ['OpMOHEI B MX POJb B OOMEHHBIX
nporeccax. HepBHOryMopainbHas peryJisius.

Jla6opaTopuas padota Ne 2«Mzyuenue H3MEHEHHsI pasMepa 3pavuKa».

IpakTuyeckas padora Ne 2 «M3ydeHue roJJOBHOro Mo3ra 4ejioBeKa (1o MyJIsKam)»).

Paznen 6. Omopa u nBu:kenmue (8 1)

CKeJleT YeloBeKa, ero OTJENBI: OCEBOM CKEJET, CKeJeT MOsCOB KoHeyHocTed. OcobeHHocTH
CKeJleTa 9eNoBeKa, CBA3aHHBIE C TPYHOBOM JEATENBHOCTBIO M HpsAMOXoxaeHueM. CocTaB M
CTpOeHHE KOCTei: TpyGuarsie W rybuarble KocTH. PocT kocredl. BospacTHble M3MEHEHHUS B
crpoennd Koctei. Tumbl coepuHeHuss Kocreil. 3a00yieBaHus ONOPHOJBUTATENIEHON CHCTEMBI U
ux npodmiakTuka. Meineunas cucrema. CTpoeHHe M pasBuTHE MBI OCHOBHBIC TPYIIIBI
MBI, UX QyHKOMH. PaGoTa MBI, cTaTHYecKas M AMHAMUYECKas Harpysku. Pomb HEpBHOH
CHCTEMBI B pETYJISIMH pa0bOTHl MBI YTOMJECHHE MBIII], pPOJb aKTHBHOIO OTIBIXa B
BOCCTAaHOBJICHMM aKTHBHOCTHM MEIIIEYHOM TKaHW. 3HadeHHE (U3MYECKOM KyJIBTYPBI U PeXKHMA
Tpy/ia JUIsl IPaBUIIBHOTO ()OPMUPOBAHHS OIIOPHO-IBUTATENBHON CHCTEMBI.

JlaGopaTopuas pa6ora Ne 3 «M3y4yeHne BHENIHEro CTPOEHHS KOCTEID).

IpakTuueckas paGora Ne3 «BoisiBieHHe BIHAHHA CTATHIECKOH W JHHAMHYECKOMH
HArPY3KH HA YTOMJICHHE MBIIILD).

Pasgen 7. BuyTpennsst cpena opranusma (3 1)

[loHsTHE «BHYTpEeHHsSS cpenma». TkaHeBas uakocTb. KpoBb, €€ cocraB M 3Ha4YCHHE B
obecrieye Ny KHM3HENEATENLHOCTH OpraHu3Ma. KJleTouHBIE 3JIEMEHTHI KPOBH: J3PHTPOLMUTEHI,
JeAKOIUTHI, TpoMOOIHTEL [1a3Ma kpoBu. CBEPTHIBAHUE KPOBH.

I'pynmsr kposu. Jlumda. Mmmynurer. Wndexnuonnsie 3abonepanus. IIpexympenutenbHsie
npuBuBKY. [lepenrBaHue KpoBH.

Jlonopctso. 3nayenue pabor JI. [Tacrepa u Y. V. MeunukoBa B 06J1aCTH IMMYHHTETA.
JIa6opaTopnas pabora Ned «3yyeHne MUKPOCKONMHYECKOr0 CTPOEHHUS KPOBU».

Pasnesn 8. Tpancopt Bemects (4 1)

Cepaiie, €ro CTpoE€HHUE U PETYISIHS AEATEIBHOCTH.

BonsIoii 1 Mansli kpyru KpoBooGparuenus. Jlumpoobpammenne. JIBUKeHHE KPOBH II0 COCYIaM.
KpossiHoe napienue. 3a60JeBaHHUS OPraHoOB KPOBOOOPAIIEHHS, HX TPEIYIIPEKICHHE.
JlabopaTopuast paGora Ne5  «OmpemeneHne ImyJibca M- MOJCYET YHCIA CEPAEHHBIX
COKpaNIeHUin».

Paspmesn 9. Jlpixanue (5 4)

[ToTpeOHOCTH OpraHM3Ma YelloBeka B KHCIOpoAe Bo3ayxa. OpraHsl JIbIXaHHS, HX CTPOCHHE.
JIpIXaTenpHbIe IBUKEHUS.

Ta3000MeH B JNErKMX, TKaHaX. [lepeHOC ra30B SPUTPOLMTAMU U IUIA3MOM KpoBH. Peryisuus
neixanus. MckyccTBeHHOe ipixanue. ['onocoBoi anmapar.



Pazgen 10. [TumeBapenue (S 1)

[TuTaTenbHBIE BEIIECTBA M MHUIIEBLIE MPOAYKTHL [I0TpeOHOCTD YeoBeKa B IHIIE U MHUTATEIbHBIX
BemecTBaXx. BuTamuubl. Ilumesapenue. CTpoeHHe M (QYHKIUM OpraHOB MHIIECBapEeHHS.
[IuineBapuTeNbHBIE OKENE3bl: II€YeHb M IIO/DKETYJOYHas JKenesa. OTalbl IPOIECCOB
numesapenus. Mccnenoauust Y. I1. [TaBnoBa B 0611aCTH MUIIEBAPCHHS.

IpakTuueckas padora Ned «OnpenesieHrne HOPM PAHOHATBHOIO MHTAHMSI.

Pazmen 11. OGMen BemecTB U 3Hepruu (2 1)

OG6imas xapakTepucTuka 0OMEHa BEIECTB ¥ SHEPIHH.

[lnacTHYeCKuii ¥ SHEPreTHYeCKuil 0OMEH, MX B3aUMOCBs3b. BHTaMHHBI, MX POJb B OOMCHE
BelecTB. | MoBUTaMHUHO3. | HIIEpBUTAMHUHO3.

Paznen 12. Boinesenne (2 1)
KOHEUHbIE IPOAYKTH 06MeHa BemecTs. Oprausl BbieIe s, I109Ky, uX CTpOeHHe U QYHKIHH.
O6pazoBanue MouH. PoJib KOXKH B BRIBEACHUH H3 OPraHU3Ma MPOJYKTOB 0OMEHA BEIIIECTB.

Pazgen 13. Ilokpossl Teaa (3 1)
CrpoeHne U (GyHKIHH KOXH. POJNb KOXM B TEIUIOPETyJSLMH. 3aKaluBaHHe. |'HTHEHHIeCKue
TpeGoBaHUS K Of[exkIe, 00yBH. 3a00/IeBaHHs KOXHU U UX IPENYIPEKICHHE.

Pazpnen 14. Pazmuoxenue u pa3putue (3 1)

Cucrema OpraHoB pa3MHO)KEHHSI: CTPOEHHE U THTHEHA.

OmwrofoTBOpeHre. BHyTpryTpo6HOE pasBuTHe, pofbl JlakTamus. PocT u passuTHe peGEHKa.
ImanupoBaHHE CEMBU.

Pasgen 15. Boiciasi HepBHAs AeSATEIBHOCTS (S 9)

Peduiekc — ocHoBa HepBHO# AestensHocTH. Mccnenoanus U. M. Cedenosa, N.I1. I1aBnoBa, A.
A. Yxtomckoro, I1. K. Anoxuna. Bunsr peduiexcos. @opmsl moezienus. OCOGEHHOCTH BBICIICH
HEpBHOH JeATEeNbHOCTH M IIOBeIeHMs denoBeka. IlosHaBaTenbHble mpoltecchl. TopMoxeHue.
Tunsl HepBHo#cucTeMbl. Peus. Mpuwierne. Cosnamme. buonormyeckue putmsl. CoH, ero
3HaueHue M rurueHa. ['uruena ymcreensoro Tpyxna.llamsars. OMonuu. OCOOEHHOCTH MCHXUKH
YeJoBeKa.

Pazgen 16. YenoBex u ero 310posbe (4 1)

CoGIIIOIeHNE CAaHUTAPHO-THTHEHAYECKMX HOPM M MPABUII 3/[0pOBOro oOpasa xxusnu. OkazaHHe
IIEpBOi JOBPayeOHOM MOMOINH IIPH KPOBOTEYEHHWH, OTPABICHUM YrapHBIM Ia30M, CHACCHHA
yTONAOIIEro, TpPaBMax, OXOrax, OOMOpPOXEHHMH. YKpPEIUICHHE 3I0pOBbS: IBUrATEJbHAS
aKTHBHOCTD, 3aKaJIMBAHHUE.

DaxTOpHI pUCKa: CTPECCHI, THIIOAMHAMUSL, IIEPEYTOMIICHHE.

Bpenuble NpPHUBBYKH, MX BIMSHHE Ha 3I0POBbE 4YeNOBeKa. UenoBeK M OKpyXKaromas Cpeza.
OKpy>Xaronias cpeia Kak HCTOYHHK BelecTB  sHepruu. Cpena oburaunus. 1IpaBuia moBeeHHs
YeJIOBeKa B OKPYIKaIOLIEH cpelie.

9 kjace

Benenue (54)

Brosorus — Hayka o XuBoi mpupoje. OCHOBHBIC IPH3HAKHA JKMBOTO. bHOIOrHYecKkUe CHCTEMBL.
VpOBHH OpraHU3alUH XU3HA. MeTopI H3ydeHHs OHOTIOTHH. 3HaYCHIEe OHOTIOTHH.

Tema 1. Xumuueckuii coctap kjaeTkn. O6men BemecTB.CTPYKTYpa M pyHKIMH KIETKH

(10 9)



BHOJIOrHYeCcKH BaYKHbIE XMMHUYECKHE 3NeMeHThL. Heopranudeckue (MEHEPaTbHbIE) COEMMHCHHUSL.
Brononumepsl. YrieBosl, JUmuabl. benky, ux ctpoenue u GyHkuud. HykienHOBBIE KHCIOTHL
AT® u JIpyrue OpraHMYecKHe COEHMHEHHs KIeTKH. PasButme 3Hamui o wierke. Kierounas
teopus. Llutommasma. IDrasmarmdeckas MeMOpaHa. OHJIOIUIa3MaTHIECKas CETb. Kommmexc
[ONbKH M JHU30COMBL. MMTOXOHJPHH, IUIACTHABI, OPraHOMIBI JBIDKCHUS, BKJIIOYCHHS.
Crpoenre # (yHKIME XpOoMOCOM. IIpOKapHOTHI M 3yKapuoThblL/leTeHHEe KIIETKH. Muros.
Becronoe 1 1ooBoe pasMHoxeHre. Meifo3. O6pa3oBaHye IMOJOBBIX KJIETOK H OIUIOZOTBOPEHHE.

JlaGopaTopuast paGora Nel «M3yyeHme KiieToK GakTepuil, pacTeHHil H KHBOTHBIX HA
roTOBBIX MHKPOIPenapaTax».

Tema 2. PazMHoKeHHe 0PraHU3MOB U HHAHBHIYaJbHOe pasBuTHe (5)

CymsocTs ¥ (GOPMBI PasMHOXKEHHMs OPraHH3MOB. becmonoe pasMHOXEHHE pPacTCHHH H
KHBOTHBIX. I10J10BOE pa3sMHO)KEHHE YXHBOTHBIX M PACTEHHI; 00pa3oBaHUE ITOTOBBIX KIIETOK,
OCEMEHEHHE M OIUIOJOTBOpEHME. bHONOrHYeckoe 3HAYEHHE IIOJIOBOTO  PasMHOXKEHHS.
[amerorenes. Ilepromsl 0Opa3soOBaHMs MOJOBBIX KIIETOK: pasMHOXXEHHE, POCT, CO3DPEBaHUE
(Meito3) m (QopMHpOBaHHE MOJOBBIX KIeTOK. OCOOEHHOCTH CIIEPMATOreHe3a M OBOICHE3a.
OmIo0TBOpeHHe. DMOPHOHANBHEIH TepHo pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTH JPOOICHH,;
obpa3oBaHMe OIHOCIONHOro 3apoiplmia — OmacTynbl. [acTpymsinus; 3aKOHOMEPHOCTH
06pa3oBaHus [BYCIOKHOTO 3apojplua — racTpyisl. IlepBuuHbId opraHoreHes u JajbHEHIas
nuddepennppopka TKaHeil, opraHoB u cucreM. I[locTsMOpHOHANBHBIA NEPHON Pa3BUTHL.
®opMBI OCTIMOPHOHANBHOTO Ieproja pasBuTHA. Hempsamoe pasBuTHe; IOJIHBIAN HEMONHbIH
meramopdo3. Bromorudeckuii cmpicn pasutisic Meramopdosom. [Ipsmoe passutne. CrapeHue.
O6mpe 3aKOHOMEPHOCTH pa3BUTHsA. buoreHermueckuii 3akoH. CXOICTBO 3apOABINCH U
SMOpHOHANBHAS IMBEPrenIust npu3HaKoB (3akoH K. bapa). buorenernyeckuii 3aK0H

(3. Texxens u ®. Miosutep).Padotsr A. H. CeBepiioBa 06 3MOpHOHAIBHOM M3MEHIHBOCTH.

Tema 3. Hac/ieicTBeHHOCTE M M3MEeHYHMBOCTH oprann3MoB. Cenexnus. (174)

Orxpsrrre I'. MenjieneM 3akOHOMEPHOCTEl HaCTeTOBaHUs NpU3HaKoB. ['MOpuionornaeckui
METOX M3yYeHHs HACIENCTBEHHOCTH. MOHOTHOPHTHOE U IIOJMIUOPUIHOE CKPCIIHBaHHE.
3akonsr Menznens. HezaBucuMoe 1 CLiEIUIEHHOE HacIeA0BaHKe. | eHETHIECKOe OpeieNicHIe
moJia. 'eHoTHI KaK 1eNoCTHAs

cucrema. B3auMoieifcTBIE AIUIETBHEIX B HEAJUIENLHBIX TEHOB BOIPEIEICHIH IIPU3HAKOB.
OcHOBHBIE (OPMBI H3MEHYHMBOCTA. | €HOTHIMYECKas H3MEHYMBOCTh. Myrauuu. 3HauCHHE
MyTammuif JUI1 TPaKTHKH CeJbCKOro xossiicrBa u  Ouorexmonoruu. KombuHaTHBHAS
HU3MEHYHBOCT. DBOJIOIMOHHOE 3HAYEHHE KOMOWHATHBHOH M3MEHYHMBOCTH. DeHOTHMHYECKad,
UM Moau(UKaNMOHHAs, M3MEHYMBOCTh. PoNb yCIOBWH BHEIIHEW Cpelbl B PasBUTHM U
IIPOSIBIICHUN TIPHU3HAKOB U CBOMCTB.L[CHTPBI MPOMCXOXKIEHHA M MHOroo0pasus KyJbTYPHBIX
pactenuii. Copt, mopoja, mramMM. MeToIs! CeTeKIHH PaCTeHUH U JKXUBOTHBIX. JIOCTIKCHHA H
OCHOBHBIE HANIPABJICHWsS COBPEMEHHOH celeKIuy. 3HAYeHHE CENEKUMHM UL PasBUTHA
CENBCKOX03SICTBEHHOTO IIPOU3BOICTBA.

JlabopaTopHasi pabora Ne2 «Pemenne reHeTHYECKHX 32421,
Tema 4. DBoonus ;KUBOro Mupa Ha 3emue (214)

Pa3BuTHE OHOJNOTMM B JONAPBUHOBCKHiT mepmon. ['OCIIOACTBO B HayKe IIpeCTaBJeHHH 00
«M3HAYANBHOM 1IeJIeCO0OPa3HOCTHY U HEM3MEHHOCTH JKHBOH Ipuposnl. Paboter K. JIunues mo
CHCTEMATHKe pacTeHMil M XHMBOTHBIX. DBomonponnas teopus JK. b. Jlamapka Ilpenmocsuiku
BO3HHKHOBeHHs ydeHHs Y. JlapsuHa: [OCTIDKEHHS B OOJIACTH €CTECTBCHHBIX HayK,
skcreuuponHbiit Matepuan U. Jlappuna. Yuenue Y.JlapBuHa 06 HCKyCCTBEHHOM OTOOpE.
Vuenne Y. JlapBuHa 0 ecTecTBEHHOM oTOOpe. By —oeMeHTapHas 3BOJIIOIMOHHAS €MHHIIA.



Bceobumas HHMBHAyaIbHAS H3MEHYUBOCT M M30BITOYHAs YHCICHHOCTh MoTOMCTBa. bopsoa 32
CyIIECTBOBAHKE M €CTECTBEHHBIH 0TOOP.

Buji KaKk TeHETHYECKH M30JIMPOBAHHAS CHCTEMa; PENpOMYKTUBHAS M3OJSLHS H €€ MEXaHU3MBL.
[lonyssUEOHHAS CTPYKTYpa BH@; OKOJOTMYECKHE M TEHETHYECKHE —XapaKTCPHCTHKH
norysinmii. Tlomynamus — OJNEMEHTapHas OJBOJNIONMOHHAs enuHuna. IIyTm um CKOPOCTH
BU1000pa30BaHuUs; reorpaduyeckoe U SKOJIOTHYECKoe BUI000pa3oBaHue.

[ aBHBIe HAIPABJICHHS 3BOJIOMOHHOTO Ipolecca. broormaeckuii mporpece 1 GHOMOrHIECKHH
perpecc (A. H. Cesepuos). ITyTn mocT>XeHHs1 GHOIOTHIECKOro Iporpecca.
OCHOBHBIE3aKOHOMEPHOCTH SBOJOIMH: JIMBEPTEHIHS, KOHBEPTCHIIHA, MapALTEIH3M. [IpaBuiia
SBOJIIOLIHH TPYIII OPraHU3MOB. Pe3yIbTaThl 5BOJIIONMI: MHOr000pasne BHIOB, OpraHuIeCcKas
11€71€C000Pa3HOCTh, IIOCTEIIEHHOE YCIOXKHEHHE OpraHH3alliH.

I[IpucnocobuTesbHbie 0COOEHHOCTH cTpoeHus. [[oKpoBUTEIECTBEHHAs OKPACcKa ITOKPOBOB TeIa:
CKpPBIBAIOIIAS OKPACcKa(OJHOTOHHASI, By TOHOBAS, PACWIEHSIOIIAs 1 Ip.); IIPe/IoCTeperaromas
okpacka. Mumukpus. [IprcrnocoOuTesHOE MOBEICHHE

JKHUBOTHBIX. 3a60Ta 0 moToMcTBe. PH3noNIornyecKue afantayuu. OTHOCHTENEHOCTD
IIPUCIIOCOOJIEHHOCTH.

OprauuyecKkuii MEp KaK pe3yJIbTaT 3BOJIOIMH. BO3HUKHOBEHUE U PA3BUTHE XKU3HU Ha 3eMJIe
XuMuyecKuii, mpendruoIorudeckuii (teopus akanemuka A. V. Onapyna), GHMOJIOrHYeCKHi 1
COIMANBHEIHA 3TaIbl pa3BUTHUS KUBOX MATEPHH.

DUIIOreHETHYECKUE CBSI3U B XXMBOM IIPHPOJIE; €CTECTBEHHASKIACCH(DUKAIIAS

ST )KUBBIX OPTaHU3MOB.

PasBuTHe XU3HH Ha 3eMJie B apXeHCKYyI0 W MPOTEpPO30HMCKYIO 3phL llepBbie Cielbl KU3HH Ha
3emste. [losiBIIeHIE BCEX COBPEMEHHBIX THIIOB GECIIO3BOHOYHEIX JKUBOTHBIX. I1epBbIC XOPIOBEIC.
Pa3BuTHe BOAHBIX pacTeHuil. PasuTye u3HA Ha 3eMiie B Maieo30ickyro spy. IlosBnenue u
SBOJIIOLIMS CYXONYTHHIX pacTeHuil. I]amopoTHMKHM, CEeMCHHBIC NAMOPOTHHMKH, TOJIOCEMCHHBIC
pacTeHms. Bo3HMKHOBEHHE MO3BOHOYHBIX: PHIOBI, 3¢MHOBOMIHbIE, IPECMBIKAoIIMecs. Paspurue
JKH3HA Ha 3eMJie B ME3030MCKYI0 M KaifHO30MCKyIo 3pbl llosBiieHHE M pacIpOCTPaHEHHE
IIOKPEITOCEMEHHBIX pacTeHuil. BO3HHKHOBEHHE NTHIl ¥ MiekonuTaromux. Ilossirenue u
pasBUTHE IPUMATOB. IIpOMCXOX/EHHE dYenoBeka. MecTo 4eloBeKa B IKHBOM MpUPOJE.
CucreMaTHyecKkoe moyiokenrne Buaa Homosapiens B cHcTeMe XXHUBOTHOrO Mupa. lIpusHakd H
CBOMCTBA 4YeJIOBEKa, IO3BOJLIONIHE OTHECTH €ro K pasIMYHbEIM CHCTEMAaTH4YECKHM TIpyIIIaM
LapCTBa JKUBOTHBIX. CTa/Mi 9BOJIOLHH UENOBEKA: JPEBHEHIINI Jel0oBeK, JPEBHUH 4e€IOBEK,
epBEIe coBpeMeHHble moau. CBolicTBa deioBeka kak 6uonornyeckoro supa. Ilomymaruonnas
cTpykTypa Buia Homosapiens; delOBEYeCKHE pachl; pacooOpa3soBaHME;  €IMHCTBO
IPOUCXO’KICHHUS pac. AHTHHAYYHAs CYIIHOCTh Pacu3Ma.

JlaGoparopnas pabora Ne 3 «H3ydeHue NpPHCIOCOOJEHHOCTH OPraHH3MOB K cpeje
obuTaHu»

JlaGopaTopuas paGora Ne 4 «M3yyenne M3MEHYHMBOCTH, KPHTEPHEB BH/A, Pe3yabTaToB
HCKYCCTBEHHOr0 0T0Opa Ha COPTAX KYyJIbTYPHBIX PacTeHUID

Tema 5. B3aumooTHOIEHHs opranu3Ma u cpeabl. OcHOBBI Ko010rHH (9 1)

Bruocdepa — >xuBas obomouka miaHeTsl. CTpykrypa Omocdepsl. KoMIOHEHTEI o6urocdepsl:
JKHBOE BEIIECTBO, BUIOBOH COCTaB, pasHooOpasue U BKJIajA B 6uomaccy. bHOKOCHOE M KOCHOE
BemectBo 6uochepsr (B. M. Bepmanckuii). Kpyrosopor Bemects B npupoje. EcrecTBeHHbIC
COOBIIECTBA JKUBBIX OPraHM3MOB. broreoieHo3bl. KoMIOHEHTHI OHOreoeH030B: MPOIYIIEHTEL,
KOHCYMEHTHI, PEIYIEHTH. DBHOIEHO3BL BHIOBOE PasHOOOpaswe, IUIOTHOCTh MONYJIAIHH,
6uomacca. Abuormyeckue GpakTopsl cpefpl. Ponb TeMmeparypsl, OCBCLUIEHHOCTH, BIAXHOCTH 1
Ipyrux (aKTOpoB B IKU3HEICSTCIBHOCTH COOOMmECTB. VIHTCHCHBHOCTH NEHCTBHA (dakTopa
cpepl;  orpaHMumMBarommii  paxtop. B3ammoneiictBue  (aKkTOpoB  CpeApl, . MPEACIbL
BBIHOCJIMBOCTH, bBuormueckme ¢(aktopbl cpemsl. Llemnm M ceTH NuTaHWs. OKOJOTHYECKHE
IHpaMuUJIEL dmcel, OumoMacchl, sHeprud. CMeHa OHONEHO030B. 1IpHYUHBI CMEHBI OHOIICHO30B;
dopMupoBaHEe HOBEIX cooOmecTB. QPOPMBI B3aUMOOTHOWIEHMH MEXJY OpraHH3MaMH.



[I03WTHBHBIE OTHOLIEHWS — CHMOMO3: MyTyalu3M, KOOIEpalus, KOMMEHCAIU3M.
AHTHOMOTHYECKHE OTHOIICHUS: XHIIHHYECTBO, MApasUTU3M, KOHKypeHuus. HedTpanbHbIe
OTHOIIICHHS] — HEHUTPAJIN3M. ‘

[IpipoaHEIE pecypchl M HX HCIONb30BAaHUE. AHTPOIOTEHHbIC (AaKTOPEI BO3JICHCTBUS Ha
6HOIEeHO3BI (POJIb YeJIOBEKA B IIPUPOJIE); MOCIENCTBHS X03HCTBEHHOM EATENIBPHOCTH YCTIOBCKA.
I[TpoGeMbI paoOHAIEHOTO IIPUPOJIOIIOJIHE30BAHMS, OXPAHbI IIPUPOJIBL: 3AIUTA OT 3arps3HEHHUH.

JlaGopaTopuas padora Ne S«CocraBiende cxeM IepeJayd BEmECTB H IHCPIHM, nenei
MHTAHUS.

PA3JIEJI IIl. TEMATUYECKOE IIJIAHUPOBAHME.

-5 kaacc
HaumMmeHOoBaHHE Oo61ee KomuuecTBo KomnunuecTBo OCHOBHEIE
paszieNnoB U TeM KOJIMYECTB | KOHTPOJIBHBEI | JTaOOpaTOPHBI HaTpaBJICHUS
0 4acoB Ha X paboT X pabot BOCIIUTATENIEHO
HU3Y4YECHUE 51
nesTebHOCTH
OTnyue )XHBOTO OT 8 - - 7
HEXHUBOTO
Knerounoe 5 1 3m+1no
CTpOEHHUE
OpraHu3MoB
KusuenesareabHOCTh 21 2 2m+21 7
OpraHu3MOB
Htoro 34 3 Sn+3m
6 xkaacce
HaumMmeHoBaHue Ob6mee Komnuectso | KommdgectBo OCHOBHEIE
pa3zieNnoB u TeM KOJIMYECTB | KOHTPOJBHBI | J1aOOpaTOpHEI | HANpaBJICHUSI
0 4acoB Ha X pabot X paboT BOCIIMTATEIIEHO
HA3y4YECHUE 71
ZesTENLHOCTH
Kimaccuduxanus 14 2 Ln+1m
JKMBBIX OPraHU3MOB
JKusHenesaTenbHOCTh 13 1 - 7
OpraHU3MOB -
[Ipuponusie 5 1 1o
coo0IecTBa
buocgepa —. v 1 - 7
rIoOaNbHas
SKOCHCTEMA
Hroro 34 5 1a1+20




7 kjace

N  HaumenoBanue Ob1mee KomuuectBo | KonnyecTBo OcHOBHBIE
pasJieNioB U TEM KOJIMYECTB | KOHTPOJBHBI | JIADOpATOpHEI | HAampaBICHUs
0 YacoB Ha X pabot X pabot BOCTIUTATENILHO
HU3y4YEHUE "
JEeATeTBHOCTH *
1| O61ree 3HaKOMCTBO 7 - 1
C pacTeHUSIMHU
2| Kiretounoe 5 1 -
CTpOEHHUE PaCTEHUHI
3| Opranbl pacTeHHit 17 1 4
4| OcHOBHBIE 12 1 1
IIPOIIECCHI
KH3HEIESI TEIBHOCTH
pacTeHu
5| OCHOBHBIE OTJIEINBI 10 1 -
napctBa Pactenus
6| Uctopuueckoe 4 - 7
pa3BUTHE
PacTUTENHEHOTO
MHpa Ha 3eMiie
7| HapctBo baxrepuu 3 -
8| LlapcTBo I'pubBEL. 3 1 -
JInmaiitHuKu
9| IIpupoansie 7 7
coobecTBa
Utoro 68 5 6
8 kiace
N  HaumeHoBanue O61ee KomuyectBo | Kommuectso OcHOBHBIE
pa3nernoB U TeM KOJIMYECTB | KOHTPOJBHBI | JTaOOpaTOpHEI | HampaBICHUA
0 YacoB Ha X paboT X paboT BOCITHUTATEIBHO
HU3y4YCHUE 78
JEATENBHOCTH®
1| Mecto yesnoBeka B 2
cucTeMe
OpPTraHHYECKOI'O
MHpa
2| IlpoucxoxneHue 2
YeJIoBeKa
3| Kpartkas uctopus 1 5
pa3BHUTHUs 3HAHUH O
CTPOCHHHU U
GYHKITUAX
OpraHu3Ma 4eJloBeKa
4 O6muit 0630p 4 Ln+1m
CTPOCHHUS U
GbyHKIIH opranusMa




YCJIOBCKa

Koopaunanus u
perysus

1o+l

Omopa 1 JBIKEHHE

1m+1o

BuyTtpennss cpena
OpraHusMa

TpaHcIIOpT BELECTB 4

Jlpxanue

10

[TumeBapenue

1o

11

OOMeH BelIeCTB U
SHEPrHH

12

Brimenenue

13

ITokpoBsI TeNA

14

PasmuoxeHue 1
pa3BUTHE

15

Bricinas HepBHas
JIESITETIbHOCTh

16

YetoBeK U €ro
3JI0POBBE

HUroro

Si+41n

9 kiace

HaumeHnoBanue
pa3fenoB U TEM

Oo61ee
KOJIMYECTBO
4acoB Ha
H3yUYCHHE

KomnnuecTBo
KOHTPOJIBHBIX
pabot

KonuuecTBo
nabopaTOpHBIX
pabot

OCHOBHEIE
HaIpaBJICHU
BOCIIUTATEIILHOM
JeATeIbHOCTH ™

BBenenue
Muoroobpa3zue
YKHBOTO MHpA.
OCHOBHEIE
CBOMCTBa
JKMBEIX
OpraHu3MOB

3

CrpykrypHas
OpraHu3anys
MKHUBBIX
OpraHu3MOB

10

PasmuoOXeHHE
51
HHUBUyaJIbH
0€ pa3BHUTHE
OpraHu3MOB

HacnencTtBeHHO
CThb U
U3MEHYHUBOCTD

17




OpraHu3MOB

DBOJIIOIHUA
JKHBOI'O  MHpa
Ha 3eMiie

21

BzauMooTHoOILIE
HHUS OpraHu3Ma
U Cpelpbl.
OCHOBEHI
9KOJIOTHH.

Hroro

66




