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TlosicHUTEIBLHASA 3aIMCKA

Ha 0a3e mentpa «Touka pocra» oOecrmednBaeTcsi peanusanus 00pa30BaTEIbHBIX

IpoTrpaMM €CTECTBEHHOHAyYHOW W TEXHOJIOTUYECKOW HAINpaBIECHHOCTEH, pa3pabdOTaHHBIX B
COOTBETCTBUH C TpeOOBAaHMAMHU 3aKOHOAATENBLCTBA B cdepe oOpa3oBaHHI U € Y4ETOM

pexomennanuit @enepalibHOTO oreparopa yuedHoro npeamera «buomorusy.

PaGouasi nporpamMma cocTaBJieHa Ha OCHOBE CJIeYIOIIUX TOKYMEHTOB:

®denepanpHoro 3akoHa Ne 273-D3 "O6 o6pazoBanuu B Poccuiickoit deaepanun’;

@I'OC ocHOBHOTO 00111eTO 00pa30BaHUS;

[TpumepHOIT OCHOBHOI 00pa30BaTeIbLHON IPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHus;
QOenepalibHOTO  MepeyHs Y4eOHUKOB, PEKOMEHIYEMbIX K HCIIOJIB30BAHUIO TIPU
peanu3alnuyi UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHBIX MPOrpaMM
HAYaJIbHOTO, 00IIero, cpeanero obmero obpazoBanus. [Ipukaz MOP® ot 28 nexabps
2018 1. Ne 345.

®denepallbHOTO nepeyHs Y4eOHHUKOB, PEKOMEHI0BAaHHOTO (momymIeHHOro)
MunucrepcTBoM oOpa3oBanusi U Hayku P® K HCHONb30BaHUI0O B 00pa30BaTEIbHOM
npoiiecce B 001eo0pazoBaTenbHbIX yupekaeHusax Ha 2022-2023 yueOnslii ro.
TpebGoBanuii Kk pe3yabTaTaM OCHOBHOTO 0O0mIIero o0pa3oBaHUs, NPEICTABICHHBIX B
denepanbHOM TOCYIapCTBEHHOM O0pa30BaTEIbHOM CTaHAApTe OOIIero oOpa3oBaHUs
BTOPOTO TIOKOJICHUS. B HHX TakKe y4YUTBHIBAIOTCS HJCU PA3BUTUS W (POPMHUPOBAHUS
YHHUBEPCAJIBHBIX YU€OHBIX JEHCTBUH JJIs1 OCHOBHOTO OOIIET0 00pa30BaHMs.
MeToanueckux peKOMEHJalNil MHHUCTEPCTBA mpocBemieHus Poccuiickonn denepanuun
no

«Peanuzanuu 00pa3oBaTENbHBIX MPOTPAMM ECTECTBEHHOHAYYHOM M TEXHOJOTHYECKON
HAIpPaBIEHHOCTEH MO XUMHUU C HCIOJIb30BaHUEM 00OpynoBaHus IeHTpa «Touka pocTta»

(yTBepkIieHBl pacropsbkeHneM MuHucTepcTBa npocsenienus Poccuiickoit denepaunn
ot 12 suBaps 2021 r.Ne P-6).

Hcnonb3oBanue oOopynoBaHusi LeHTpa «Touka pocra» MpU peanu3alud JaHHOM

MporpaMMaI IIO3BOJISACT CO30aTh YCJIOBUS:

JUIS  PACHIMPCHHS COJCP)KaHHs IIKOJIBHOTO  OHMOJOTHYECKOTO o0pa3oBaHus;
JUTS TIOBBIIIICHUS TTO3HABATEIBHON aKTMBHOCTH OOYYarOIIUXCSI B €CTECTBEHHO - HAYYHOMH
o0acTu;

JUIS. pa3BUTHsSI JINYHOCTH peOeHKa B Mpollecce 0OydeHUs: OMOJIOTHH, €r0 CIIOCOOHOCTEHH,
(bopMHPOBaHUS U YIOBJICTBOPEHHSI COIIMATBHO 3HAYMMBIX HHTEPECOB M MOTPEOHOCTEIH;
JJISL pa6OTBI C O}IapéHHBIMI/I IIKOJIbHHUKaMH, OpFaHI/I3aHI/II/I nux paSBI/ITI/Iﬂ B paSHI/IqHI)IX
o0acTsix 00pa30BaTEIIbHOM, TBOPUECKOM JCSITEITHHOCTH.

[Tpumensst tudpoBsle JTabopaTopuM Ha 3aHATHUAX, YydYalldecs CMOTYT BBINOJHUTH

MHOXXCECTBO J'Ia60paTOpHBIX pa60T U OKCIICPUMCHTOB, TAKHX KakK: I[CﬁCTBHC (I)CpMCHTOB Ha

cyOcTpar Ha npumepe Karanmassl; pasnoxenue H,0,, BmmsHme pH cpeabl Ha aKTHBHOCTH

(I)epMCHTOB, (baKTOpLI, BJIMAIOIIHUEC Ha CKOPOCTH IIpoHecca (I)OTOCI/IHTCSa, HU3YUCHUC KIICTOK H
TKaHel paCTCHI/Iﬁ N JKMBOTHBIX Ha T'OTOBBIX MHUKPOIIPCIIApATaAX W HUX ONHNCAHHUC; BBIABJICHHUC



U3MEHYMBOCTH Y OPIaHU3MOB; BBISBIEHHE NPUCHOCOOIEHUN y OPraHU3MOB K cpesie OOUTaHMs
(Ha KOHKPETHBIX PUMEPAX).

Henn u 3agaun Kypca

Llenu Guosornvyeckoro oOpa3oBaHms B OCHOBHOM IIKOJIE (POPMYIUPYIOTCS HA HECKOJIBKHX
YPOBHSX: TJI00aJIbHOM, METANPEIMETHOM, JTUYHOCTHOM M IPEJIMETHOM, Ha YPOBHE TPeOOBaHMA
K pe3yJbTaTaM OCBOCHUS COJEPKAHUS MTPEAMETHBIX IPOrPAMM.

['mobanpHBIC eI OMOJIOTHYECKOTO O0pa30BaHUs SBISIOTCS OOIIMMH JJIi OCHOBHOW M
CTapI.HefI MIKOJIBI U ONPCACIAOTCA COLMAJIbHBIMU Tpe6OBaHI/ISIMI/I, B TOM YHCJIC U3MCHCHUEM
COLMAIBHOW CUTYallMM pa3BUTHS - POCTOM HH(GOPMAIMOHHBIX MEPErpy30K, H3MEHEHHEM
XapakTepa M CHOCOOOB OOIICHUS M CONHMAIBHBIX B3aUMOJCUCTBUN (OOBEMBI M CIIOCOOBI
nojyueHuss MH(OpPMAIMU BbBI3BIBAIOT ONPEICICHHbIE OCOOCHHOCTH Pa3BUTHS COBPEMEHHBIX
noapoctkoB). Haumbosiee NpOAYKTHBHBIMH, C TOYKH 3PEHHS pPEIICHUS 3a1a4 pa3BUTHS
HOJPOCTKA, ABJISIETCS COIMOMOPATIbHAS M HHTEIUICKTYaIbHAs B3POCIOCTb.

[Tomumo 3TOrO, TrIOOAMBHBIC IETH  (DOPMHPYIOTCS ¢  y4ETOM  PACCMOTPEHUS
OHMOJIOrHYECKOro 00pa3oBaHMsI KaK KOMIIOHEHTa CUCTEMbI 00pa30BaHUs B IEJIOM, [TO3TOMY OHH
SIBJISIFOTCS. Har0oJ1ee OOIIMMU M COLMAIBHO 3HAYNMBIMH.

C yyeroM BHIIIEHA3BaHHBIX IMOJIXOAOB TJOOATBHBIMH LEISIMH  OHOJIOTHYECKOTO
00pa3oBaHus SBISIOTCS:

e couMaJu3anMs o0y4yaeMbIX — BXOXKJEHHE B MUP KYJIbTYPhl U COLIMATIbHBIX OTHOLIEHUH,
o0ecrieynBaromasi BKIOYCHUE YYAIIUXCS B Ty WM MHYIO TPYIITYy WM OOMIHOCTH - HO-
cutens e€ HOpM, LIEHHOCTEH, OpUEHTallMii, OCBAaMBAaEMbIX B IPOLIECCE 3HAKOMCTBA C
MHUPOM KHBOW IIPUPOJIBI;

e npuodIIeHHe K [O3HABATEIbHOW KYJIbTYpPE KaK CHUCTEME I103HABATEIbHBIX (HAY4YHbIX)
LIEHHOCTEHN, HAKOTIJIEHHBIX O0IIECTBOM B chepe OMOIOrHYeCKON HAyKH.

e [lomumo 3TOTO, OMONTOTHUECKOE 00pa30BaHUE MTPU3BAHO OOECIIEUHTD:

® OpPHMEHTALMI0O B CHCTEME MOpPAIbHBIX HOPM M IIEHHOCTEH: NpPHU3HAHME HAaWBBICILEH
LIEHHOCTBIO JXKU3Hb M 3/I0POBbE YeJIOBEKa; (POPMUPOBAHME IIEHHOCTHOTO OTHOILEHUS_K
JKUBOU IIPUPOJE;

e pa3BHTHE IO3HABATEIbHBIX MOTHUBOB, HAIPABICHHBIX HA IOJIyYEHUE 3HAHUU O KMBOU
IIPUPOJIE; MO3HABATENIbHBIX KAa4ECTB JIMYHOCTH, CBSI3aHHBIX C OBJIAJIEHUEM METOJAMU
U3y4EeHHsI TPUPOJIbl, POPMUPOBAHNEM UHTEIIEKTYAIBHBIX U IPAKTUYECKUX YMEHUA;

e OBJIaJICHHE KJIFOUEBBIMU KOMIIETEHTHOCTSIMHU: y4eOHO-T103HaBaTEIbHOM,
UH(POPMALIMOHHOM, IEHHOCTHO-CMBICTIOBOM, KOMMYHUKAaTUBHOM;

e (QopmupoBaHue Yy OOydYarONIMXCS TIO3HABATEIILHOW KYJbTYpPhl, OCBaMBaeMOil B
npoliecce MO3HaBaTeNbHON AEATENbHOCTH, U 3CTETUYECKON KYIbTYpPhl KaK CIIOCOOHOCTH
HMOIMOHAIBHO-LIEHHOCTHOT'O OTHOIIEHHUS K 00BbEKTaM >KUBOI IPUPO/IBI.



Ilnanupyemblie pe3yabTaThbl 00y4eHus mo Kypcey «buosiorusi. YriyojaeHHoe udydeHue ¢

HCII0JIb30BaHMeM 000opynoBaHus HeHTpa « Touka poctay»

HDCI[MCTHBIC PE3VYJIbTATHI.

(opMHpOBaHHE LIGHHOCTHOI'O OTHOLIEHUS K )KMBOM IPUPOJE, K COOCTBEHHOMY OpPraHU3MY;
NOHMMaHUE PO OUOJIIOTUM B (HOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHOHAYYHOMH
KapTUHBIMUPA;

yYMEHHUE NPUMEHATh CUCTEMY OMOJIOTMYECKUX 3HAHUI: pacKpbIBaTh CYIIHOCTb *HMBOTO,
Ha3bIBaTh OTJIMYMUS JKUBOTO OT HEXHUBOIO, INEPEUYMCIATH OCHOBHBIE 3aKOHOMEPHOCTHU
opranuzaiy, (QyHKIMOHHPOBAHUS OOBEKTOB, SIBICHUH, MPOIECCOB >KUBOW MPHUPOIHI,
HBOJIFOLIMOHHOTO Pa3BUTHS OPraHMYECKOI0 MUPA B €0 €JUHCTBE C HEXUBOM NMPUPOION;
c(OPMHPOBAHHOCTb NPEACTABICHUNH O COBPEMEHHOW TEOPHUM 3BOJIOLMU U OCHOBHBIX
CBUJIETEJILCTBAX IBOJIIOLUY;

BJIAJICHUE OCHOBAaMM IOHSATUHHOIO ammapara ¥ HAayyHOro s3bIKa OWOJIOTHU:
HCIIOJIb30BAaHNE M3YYECHHBIX TEPMHUHOB, IIOHATUM, TEOPHUM, 3aKOHOB M 3aKOHOMEPHOCTEU
1100 bSICHEHUST HA0JF01aeMbIX OMOJIOTUYECKUX 0OBEKTOB, SIBJICHUH U IMPOIECCOB;
IIOHUMaHWe CHOCOOOB  TOJY4YEeHUs OMOJOTMYECKMX 3HAaHWM;, HaJaMyue OIbITa
UCIOJIb30BaHUSI  METOJOB  OHMOJOrMM C LEJIbI0 M3YYEHHUS IKUBBIX OOBEKTOB,
OMOJOTMYECKUX SIBJIEHUM M IpOLEccCOoB: HAONIOJAEHHWE, OINKUCaHUE, IPOBEIECHUE
HECJIOKHBIX OMOJOTMYECKHUX ONBITOB U SKCIIEPUMEHTOB, B TOM UHUCIIE C UCIIOJIb30BAHUEM
AHAJIOTOBBIX U IU(POBBIX TPUOOPOBU MHCTPYMEHTOB;

YMEHHE XapaKTepU30BaTb OCHOBHBIE IPYIIIIBI OPraHU3MOB B CUCTEME OPTaHUYECKOI0 MUPA
(B TOM umclie BUPYCHI, OAKTEpUHU, paCTEHUs], IPUObI, JKUBOTHBIE): CTPOCHUE, MPOLIECCHI
KU3ZHEJEATEIIbHOCTH, UX ITPOUCXOXKACHNE, 3HAUCHUE B IPUPOJIE U )KU3HU YEJIOBEKA;
yMEHUE OOBSACHATH IIOJIO)KEHHE YeJIOBEKa B CHCTEME OpPraHMYecKoro MHpa, €ro
IIPOUCXOXKICHNUE, CXOACTBA M OTJIMYUS YEJOBEKa OT JKMBOTHBIX, XapaKTepU30BaTh
CTpOEHHME W  TPOLECCHl  JKU3HENEATEJbHOCTH  OpraHM3Ma  YeloBeKa,  €ro
MPUCTIOCOOTIEHHOCTh K PAa3JINYHBIM IKOJIOTMUECKUM (haKTopam;

YMEHHME ONMCHIBATh KJIETKH, TKAHW, OpPraHbl, CUCTEMBbl OpPraHOB M XapaKTEpHU30BATH
BaKHEHIIMe OMOIOrMUecKHe MPOLECChl B OpraHU3Max pacTeHUM, )KUBOTHBIX U YEJIOBEKa;
c(OPMHPOBAHHOCTh MPEACTABICHUH O B3aUMOCBSA3M HACIEAOBAaHHUS IOTOMCTBOM
MPU3HAKOB OT POJAUTEIBCKUX (OPM C OpraHU3alUeH KIETKU, HAIMYUEM B HEH XpOMOCOM
KaK HOCHUTEJIeW HaCJIeICTBeHHOW WH(POpMaluh, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
HacJIeJOBaHMsI IPU3HAKOB;

c(OPMHPOBAHHOCTh TPEACTaBICHUN 00 OCHOBHBIX (haKTOpax OKpYXKarolled cpenbl, uX
poiii B OKHU3HENEATENBHOCTH M  HBOJIOLMU OpPraHU3MOB; IpEACTaBICHHE 00
AHTPOIIOTEHHOM (haKTOpE;

c(OpPMHPOBAHHOCTh TMPEJCTABICHUH 00 PKOCHCTEMax M 3HaYeHUH OMopazHooOpaszus; o
IJ100abHBIX AKOJIOTMYECKUX MpolemMax, CTOAIIUX Mepe]l YeIOBEYECTBOM U CIIOCc00ax MX
MIPEOOIICHHUS;

yYMEHHUE pelaTh yueOHble 3aauu OMOJIOTHUECKOTO COJIEpKAHUS, B TOM YHCIIE BBISBIIATDH
IPUYNHHO-CJIEICTBEHHBIE CBS3H, MPOBOJIUTH PAcué€Thl, J€1aTh BBIBOJBI HAa OCHOBAaHUU
MOJIyYEHHBIX Pe3y/IbTaTOB;

YMEHHUE CO3/aBaTh M MPHUMEHATh CIOBECHBbIE M TpadUuecKue MOJAEIH Ui OO0bSICHEHHS
CTPOEHMS J)KUBBIX CUCTEM, SIBICHUH U IPOLIECCOB KUBOU MTPUPOIBI;



MOHUMAaHHUE BKJIa/1a POCCUHCKUX U 3apyOe)KHBIX YUEHBIX B pa3BUTHE OMOJIOTHYECKUX HAYK;
BJIAJICHUE HaBBIKAMU pPaboThl ¢ wuH(pOpManueil OHOJIOIMYECKOro COZIep KaHus,
IPECTaBICHHON B pa3HOM (Gopme (B BUE TEKCTa, TAOJMYHBIX JAHHBIX, CXEM, IPa(hUKOB,
JMarpaMM, Mojesel, n300paxeHnit), KpUTUYECKOro aHajau3a UH(OPMaIMK U OLECHKH ee
JIOCTOBEPHOCTH;

yYMEHHE IUIAaHUPOBATh TI0J] PYKOBOJICTBOM HACTaBHUKAa U TPOBOAUTH Yy4yeOHOE
UCCIICIOBAaHUE WJIM TPOCKTHYIO paboTy B 00jacTh OMOJOTHM; C Y4eTOM HAMEUYEHHOM
uenu (GopMyiIMpoBaTh NpoOieMy, TMIOTEe3y, CTaBUTh 3ajjaud, BbIOMpaTh aJeKBaTHbIC
METOAbl s MX peleHus, (HOpMyIHpoBaTh BbIBOJABI, IyOJIMYHO MPEICTABIATH
IOJIy4EHHBIE PE3YIIbTaThl;

YMEHUE MHTETPUPOBATH OMOJIOTUYECKHE 3HAHUS CO 3HAHUSAMH JAPYrHUX Y4eOHBIX
IPEIMETOB;

Cc(OPMUPOBAHHOCTh OCHOB HIKOJOIMYECKOH I'PaMOTHOCTH: OCO3HAHUE HEOOXOIUMOCTHU
JEHCTBUI 1O COXpaHEHUIO0 OHOopa3HOOOpasusi U OXpaHE MPUPOTHBIX IKOCUCTEM,
COXPaHEHMIO M YKPEIJICHUIO 3/10pOBbs YEJIOBEKA; yMEHUE BbIOMPATh 1I€JIEBbIE YCTAHOBKH
B CBOMX JICUCTBUSX U MOCTYIIKAX 110 OTHOLIEHUIO K KUBOM MPUPOJIE, CBOEMY 310POBBIO U
3JI0POBBIO OKPYKAIOIINX;

YMEHHUE UCTIONIB30BaTh NPUOOpPETEHHBIE 3HAHUS M HaBBIKU IS 3I0POBOTO 00pasa >KU3HH,
cOaJaHCUPOBAHHOTO NUTAHUA U (U3NYECKOH AaKTUBHOCTH; HENPHUATHE BPEIHBIX
IPUBBIUEK M 3aBUCUMOCTEH; yMEHHE IPOTUBOACHCTBOBATD JDKEHAYYHBIM MaHUITYJISALMSAM
B 00J1aCTH 3/10pOBBSI;

OBJIa/ICHUE IPUEMaMM OKa3aHHUs [1EPBOM MMOMOIIHN YEJIOBEKY, BbIpAIlMBAHUS KYJIbTYPHbIX
pacTeHui U yxo/Ja 3a JOMAIIHUMU KUBOTHBIMU

JIMYHOCTHBIE pe3yJbTaThI:

BOCIIUTAHUE POCCUMCKONW TPaKTAHCKOW HJICHTUYHOCTH: JIOOBM U yBaXKEHUSA K
OredecTBY, 4yBCTBa TOPIOCTH 3a CBOIO PoauHy; oOCO3HaHHME CBOEM ATHMUYECKOMN
MPUHAUIEKHOCTH; YCBOGHHE TYMAaHHCTHMUECKMX U  TPAJULUUOHHBIX IEHHOCTEHN
MHOTOHAIIMOHAJIIBHOT'O POCCUHMCKOI0 OOIIECTBA; BOCIMTAHWE YYBCTBA OTBETCTBEHHOCTH
u ponra nepen Poaunoit;

(dopMHpOBaHHE OTBETCTBEHHOI'O OTHOLIEHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
0o0y4aromuxcsi K CaMOpa3BUTUIO U caMO00pa30BaHUIO0 Ha OCHOBE MOTMBAlLMU K oOyue-
HUIO U MO3HAHHIO, OCO3HAHHOMY BbIOODPY U NMOCTPOEHUIO JalbHEWIIEH NHANBUIYaIbHON
TpaeKTOpUH 00pa3oBaHUsI Ha 0aze OPUEHTHPOBKH B Mupe npodeccuid u npodeccuo-
HaJIbHBIX MPEANOYTEHUH, C YUETOM YCTOWYMBBIX IO3HABATENbHBIX HHTEPECOB;

3HAHUE OCHOBHBIX MPUHIMUIIOB W TMPAaBWJ OTHOLIEHUS K >KUBOW MpPUPOJE, OCHOB
3I0POBOTO 00pa3a >KU3HU U 3I0POBbECOEPETAIOIINX TEXHOJIOTHIA;

c(OpPMHUPOBAHHOCTh TIO3HABATEIbHBIX HHTEPECOB M MOTHBOB, HAMPABICHHBIX Ha
U3Y4YEeHHE OKUBOM TPUPOABI; HWHTEIJIEKTYaJbHBIX YMEHHUH (J0Ka3bIBaTh, CTPOUTH
paccyX/IeHus, aHAIU3UPOBaTh, J€JIaTh BbIBOJIbI); 3CTETUYECKOIO0 OTHOUIEHUS K KUBBIM
00BeKTaM;

dopMHpOBaHHE JUYHOCTHBIX TMPEJICTaBIEHUH O IEHHOCTH MPHUPOJbI, OCO3HAHUE
3HAYUMOCTHU U OOIIHOCTH TI100abHBIX MPOOJIEM YEIOBEUECTBA;

dbopMUpOBaHNE YBAXHUTEIHLHOTO OTHOIIEHUS K HMCTOPHUU, KYIbTYpe, HAlMOHAIBHBIM
0COOEHHOCTAM U 00pa3y >KU3HU APYIHX HAPOJOB; TOJEPAHTHOCTH U MUPOIIOOHS;



® OCBOCHHE COITMAIBHBIX HOPM W MPABUJI TIOBEJICHUS, pOJieid U POpPM COLUATBHOM KU3HU B
rpynmnax M cooOIiecTBax, BKJIKOYasl B3pOCbIe U COLIMAJIbHBIE COOOIIECTBA; ydacTUe B
HIKOJILHOM caMOyNpaBlieHUH U OOUIECTBEHHOM >KM3HM B IIpejeiax BO3PACTHBIX
KOMIIETEHIIMM €  y4€TOM  pPErMOHAIBbHBIX, ATHOKYJIbTYPHBIX, COLHUAJbHBIX U
YKOHOMHYECKUX OCOOCHHOCTEH;

® pa3BUTHE CO3HAHUSA M KOMIIETEHTHOCTH B PEIICHWU MOPAJIBHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BbIOOpa; (opMHUpOBaHHE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O
MOBEJICHHUS, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHBIM TOCTYIIKaM;

e (QopmupoBaHHE KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIEHHUU U COTPYIHHYECTBE CO
CBEPCTHHUKAMHM, CTapUIMMU M MJIQALIUMHU B Ipoliecce 00pa3oBaTeabHOM, 00IIeCTBEHHO
M0JIE3HOM, y4eOHO-HCCIIe10BaTeNIbCKON, TBOPUECKON U APYTUX BUIOB ACSTEIbHOCTH;

e (QopmupoBaHHME NOHMMAHHSA LIEHHOCTH 3J0pPOBOro M 0Oe3omacHOro ooOpasza KU3HH;
YCBOGHHE TMpaBWI HWHAWBHUIYAIBHOTO U KOJUIEKTMBHOIO O€30MacHOr0 TMOBEICHUS B
YpEe3BbIYAMHBIX CHUTYalMSIX, YIPOXKAIOUIUX JKA3ZHU U 3J0pPOBBIO JIIOJEH, IpaBUil
MOBEJICHUS HAa TPAHCIIOPTE M Ha JIOporax; (OpMUPOBAHUE IKOJOTHICCKOU KYJIbTYphl Ha
OCHOBE TpH3HAHWS IICHHOCTH JXU3HH BO BCEX €€ TPOSBICHHUSIX W HEOOXOIUMOCTH
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOIICHUSI K OKPYXAIOIIEH CpeJie;

® OCO3HaHHE 3HAYEHUS CEMbH B KHM3HU YEJIOBEKa M OOIIECTBA; MPUHATHE ILIEHHOCTH
CEMEHHOM KU3HU; YBAKUTEIHHOE U 3a00TIMBOE OTHOILIIEHUE K YJIEHAM CBOECH CEMbH;

® Ppa3BUTHE OCTETUYECKOI'O CO3HAHUS Yepe3 OCBOCHHE XYIO0XKECTBEHHOI'O HacCIeIus
Hapo10B Poccuu u Mupa, TBOPUECKOH AEATEIBHOCTA 3CTETUYECKOTO XapaKTepa.

® 0CO3HaBaTh CBOM MHTEPECHI, HAXOJUTh M U3ydaTh B Y4eOHUKAX IO Pa3HBIM IpeIMeTaM
MaTepuai (M3 MaKCUMyMa), UMEIOIUI OTHOIIIEHUE K CBOMM HHTEPECaM.

® HCIOJNB30BaTh CBOM MHTEPECHl JUIsi BHIOOpAa WHAMBHIYATBLHOW 00pa30BaTEILHOM
TPaeKTOPHUH, MOTEHIIUATIBHOU OyayIIei nmpodeccuu U COOTBETCTBYIOMIETO MPOQHUILHOTO
o0Opa3oBaHusl.

® TIPHOOpPETaTh OMBIT YYACTHUS B JIeJaX, MPUHOCSIINX MOJI3Y JIFOISIM.

® VYYUTHCA CaMOCTOSITEILHO BBHIOMPATh CTUJIb TOBEACHUS, MPUBBIYKH, OOECIICUUBAIOIINE
Oe3omacHbIil 00pa3 KU3HU U COXPAHEHHE 3/I0POBbSI — CBOETO, a TAaK)Ke OJIM3KUX JIIOJIEH U
OKPY>KaIOIIIHX.

® YYUTHCA CaMOCTOSITEIBHO MPOTUBOCTOSATH CUTYALMSM, MPOBOLUPYIOIIUM Ha MOCTYIIKH,
KOTOpBIE YTPOXKAIOT 0€30MaCHOCTH U 3JOPOBBIO.

e BBIOMpATH MOCTYIKHU, HAIEJICHHbIE Ha COXpaHEHHE W OepeskHOEe OTHOIICHHE K MPUPOJIE,
OCOOEHHO >KMBOM, H30eras MPOTHUBOMOJOXHBIX TOCTYIKOB, IOCTENEHHO Yy4Yach U
OCBaMBasi CTPATETHIO PAIMOHAIIBHOTO MPUPOIOTIONH30BaAHUSI.

e yuuTbCA YOEXKIaTh JAPYruxX JoJedl B HEOOXOJUMOCTH OBJAJEHUS CTpaTerueu
palMOHAIBHOTO MPUPOIONOJIb30BAHUS.

® ICIOJIB30BAaTh OKOJIOTMYECKOE MBINUICHHE MJii BBIOOpa CTpaTerud COOCTBEHHOTO
MOBEJICHUS B KAUECTBE OJTHOM M3 IEHHOCTHBIX YCTAaHOBOK.

MeTanpeaMeTHBIMH pe3yJabTaTaMu H3ydeHUs kKypca «buonorus» sBisercss GopMupoBaHue
YHUBEPCAJIbHBIX yueOHbIX aercTBuil (VY /).
Pecynamuenvie YY/[:
e (CamocrosTenbHO OOHapyXuBaTb U (opMynHpoBaTh MpPodIEeMy B KIACCHOM H
MHAUBUAYaJIbHON y4eOHO e TeNbHOCTH.



e BriiBurare Bepcuu pemieHus npodaeMbl, 0CO3HABAaTh KOHEUHBIH pe3ysbTaT, BHIOUpaTh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IeIIH.

e CocraBnsaTh (MHAMBHUIYAIbHO WM B TPYIE) IUIAH PEUICHUs MpOOIeMbl (BBIOJIHEHUS
MIPOEKTA).

o Tlogbupath K Kax10# mpobaeme (3a1aue) aIeKBaTHYIO €l TEOPETUICCKYIO MOJICTIb.

e PaboTtas mo mpeIoKEHHOMY M CaMOCTOSITENIbHO COCTAaBICHHOMY IUIaHY, MCIOJIb30BaTh
Hapsy ¢ OCHOBHBIMU M JOMOJHHUTEIbHbBIE CPEACTBA (CIIPABOYHAS JTUTEPATypa, CI0KHBIC
IpuOOpBI, KOMIIBIOTEP).

e [lnanupoBaTh CBOIO MHAWBHYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

e PaboTarh MO C€aMOCTOSITEIBHO COCTAaBJICHHOMY IIJIaHy, CBEpPASACh C HUM M LENbIO
JESITEIIbHOCTH, UCTIPABIISisl OIIMOKH, UCTIOJIBb3Ys CAMOCTOSITENIbHO OJ00paHHBIE CPEICTBA
(B TOM umncie u MHTEpHET).

e CBOOOAHO MOJB30BATHCS BHIPAOOTAHHBIMH KPUTEPUSIMH OIICHKH U CAMOOLICHKH, UCXOMS
U3 LeJIM U UMEIOUINXCS KPUTEPUEB, Pa3inyasi pe3yibTaT U CIOCOObI 1eHCTBUM.

e B xoxe nmpencraBieHMs IPOEKTa JaBaTh OLIEHKY €r0 pe3yibTaTaM.

e (CaMOCTOSITETTHHO OCO3HABaTh IMPHYMHBI CBOETO yCIlleXa WIM HEycrnexa W HaXOIUTh
CHOCoObI BBIX0/1a U3 CUTYallUU HEeyclexa.

e VYMEThb OIEHUTh CTENEHb YCHCIIHOCTH CBOCH HWHIMBHAYalbHOW 00pa30BaTeNbHON
JeSTETbHOCTH.

e JlaBaTh OLIGHKY CBOMM JMYHOCTHBIM KadeCTBaM U UEpPTaM Xapakrepa («KaKoB %),
OTIpEeICIIATh HAMIPABJICHUS CBOETO Pa3BUTHUSA («KAKUM sl XOUY CTaTh», «4TO MHE JJIS STOTO
HAJI0 CETaTh).

e CpenctBoMm (opMHUpOBaHUS PETYIATHUBHBIX Y Y/[ cly)kaT TEXHOJIOTHs MPOOIEMHOIO
IUaiora Ha 2JTalne W3Y4YeHHsT HOBOTO Marepuana U TEXHOJOTHS OILEHUBAHUS
00pa30oBaTeNbHbIX JOCTHKEHUM (YyYEOHBIX YCTIEXOB).

Iloznasamenvnuvie YY/I:

e AHanu3MUpOBaTh, CPABHUBATH, KIACCUPUIIUPOBATH U 0000IIATH MOHSITHS:

— JaBaTh OMNpPEIECICHUE MOHITHSAM Ha OCHOBE H3YyYEHHOI'O Ha PA3IHYHBIX
npeaMeTax yueOHOro MaTtepuana;

— OCYIIECTBJISITh JIOTMUECKYIO OINEpAlUI0 YCTAHOBJIEHMSI POJIOBUIOBBIX
OTHOIIICHHUH;

— 000011aTh TOHATHS — OCYILECTBIIATh JIOTHYECKYIO ONEpaluio nepexoaa ot
TOHSATHSA C MEHBIIUM 00BEMOM K MOHSITHIO C OOJBIINM 00BEMOM.

e CrpouTh JIOTMYECKOE paACCyKJIEHHE, BKIIOYAIONIEE YCTAHOBJIEHHWE MNPUYMHHO-
CJIE/ICTBEHHBIX CBSI3EH.

e (Co3maBaTh MOJAENHM C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa,
npeoOpa3oBhIBATh MOJIEIM C IIENbI0 BBISABICHUS OOMIUX 3aKOHOB, OMPEICIISIOIINX
JAHHYIO MPEIMETHYIO 00J1acTh.

o IlIpeacraBnsaTs HHGOPMAIUIO B BUJIE KOHCIIEKTOB, TAOIHII, CXeM, TpadUKOB.

e [IpeoGpa3oBbiBaTh MHGOPMAIMIO W3 OJHOTO BHUJA B APYrol M BBIOWpATh YAOOHYIO ISt
cebst popmy (uKcanuu U npeacTaBiIeHNs HH(OPMaLUK.

e [lpeacraBnsaTe HHGOPMALMIO B ONTUMAIILHON (POpME B 3aBUCMOCTH OT aJipecara.

e [loHumas TO3WIMIO JAPYroro, pa3iuyaTh B €ro pedyd: MHEHHe (TOYKY 3pEeHHs),
JIOKA3aTeNbCTBO (ApTryMeHTHI), (aKThl; THUIIOTE3bl, aKCHOMBI, Teopud. Jlias »TOrO



CaMOCTOSITENIbHO HCIIOJIb30BaTh Pa3IMYHbIE BHUJIbI YTE€HUS (M3ydarollee, MPOCMOTPOBOE,
03HAKOMHTEJIbHOE, TOMCKOBOE), PUEMBI CITYIIaHUSI.

e (CamoMy co3JaBaTh MUCTOYHUKHM MH(POPMAIMM PA3HOTO TUMA U JUIS Pa3HBIX ayAUTOPUM,
coOnroaaTh HHGOPMALIMOHHYIO TUTUEHY U MpaBuia HH)OPMAIIMOHHON OE301MaCHOCTH.

e VYMeTh HCIONb30BATh KOMIBIOTEPHbIE W KOMMYHHUKAI[MOHHBIE TEXHOJIOTMH Kak
MHCTPYMEHT Il JOCTHXKEHMSI CBOMX ILieJied. YMeTh BBIOMpPATh aacKBaTHBbIC 3ajaue
HWHCTPYMCHTAJIbHBIC IPOTrpaAMMHO-AIIIapaTHLIC CPEACTBA U CEPBUCHI.

Kommynuxamuenwie YY/I-

e OrcrauBas CBOIO TOUYKY 3pPEHHUS, IPUBOJUTH ApIYMEHThI, TOJTBEPKaas NX (haKTaMu.

e B nuckyccum ymeTb BBIIBUHYTH KOHTPApryMEHTHI, Iepedpa3supoBaTh CBOIO MBICIH
(B1azieHre MEXaHM3MOM 3KBUBAJICHTHBIX 3aMEH).

e VYUYHUThCS KPUTUYHO OTHOCUTHCA K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM IIPU3HAaBATh
OIIMOOYHOCTH CBOETO MHEHHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €TO.

e [lonumass mO3MUIMIO APYroro, pasiuyaTh B €ro peud: MHEHHE (TOYKY 3peHus),
JIOKA3aTeNIbCTBO (apTyYMEHTHI), PaKThI, TUTIOTE3bI, aKCHOMBI, TCOPHUH.

e VYMeTh B3IJISIHYTh Ha CUTYallMI0 C MHOW TMO3UIIMM U JIOTOBAPUBATHCS C JIFOJABMHU HHBIX
MTO3ULUH.

DopMbI KOHTPOJIA

KonTtponbp pe3ynpTaToB 00y4eHHS B COOTBETCTBHUM C JAaHHOH 00pa3oBaTelbHON
nporpaMMoil  TpoBOOUTCA B (OpME THUCBMEHHBIX M OKCIIEPUMEHTAJIBHBIX  padoT,
VHIUBUIYAIBHBIX TPOEKTOB, MPEANOJAraeTcsi MNPOBEACHUE NPOMEKYTOUYHOM, TEKYIIEH U
WTOTOBOM aTTeCTaIlNH.

Jns  ocyliecTBIEHHUS] TPOMEXKYTOYHOM aTTECTAllMd HCHOJIb3YIOTCS  KOHTPOJIBHO-
OIICHOYHBIE MaTepHasibl, OTOOP CONEepPKaHUsI KOTOPHIX OPUEHTUPOBAH Ha MPOBEPKY YCBOCHUS

CHUCTEMBl 3HaHUM H YMeHI/Iﬁ — HWHBApPUAHTHOTO sAApa COACPIKAHUSA HeﬁCTBYIOHlHX
O6pa3OBaTeJIBHOI>'I nporpammnl 110 Onoyorun JJIA O6H.I€O6pa3OBaTeJIBHBIX
oprT: aQHHU3aLUH. 3aI[aHI/I$I HpOMe)KYTOQHOﬁ arreCraiuu  BKIIFOYAKOT MaTCpUuall

OCHOBHBIX pa3/ieJoB Kypca OHOJIOTHH.

[Ipu  opraHuM3anmMM  TEKyIIEro  KOHTPOJII  YCHEBAEMOCTH  IPELyCMaTpPUBAETCS
MCIIOJIb30BaHUE Pa3HOOOPa3HBIX METOAOB M (opM (IMCHbMEHHBIE U YCTHbIE PabOThI, MPOEKTHI,
IpaKTUYECKHEe U JlabopaTopHble paboOThl, TBOpYECKHE pPAaOOTHI, CaMOaHAJIW3 U CAMOOIICHKa,
HaOJIOZICHUE W MHOE).



TeMaTnuyeckoe MIIAHMPOBaAHUE

¢ yueTrom obopynoBanus neHrpa «Touka pocra»

Ne Pasnen Konuuectso Komnuuectso O6opynoBanue KabOMHETA
4acoB nabopatopHbIX | Ouonoruu u nenrpa «Touka
u pocTa»
MPAKTUYECKUX
pabor
1 | OGmme  3aKOHOMEPHOCTH 4 3 Muxkpockoribl  1TuhpoBOl U
KU3HH CBETOBBIC, TOTOBBIE
MUKpOMpenaparsl,
o0opynoBaHue JUTST
INPUTOTOBJICHUS  BPEMEHHBIX
MHUKPOIPEapaToB,
0o0OpyZOBaHHE IO H3YYCHHUIO
XMMHYECKOTO COCTaBa KJIETOK
2 | 3aKOHOMEPHOCTH >KHU3HU Ha 9 7 Muxkpockoribl  1TudpoBO U
KJIETOYHOM ypPOBHE CBETOBBIE, TOTOBBIE
MUKpPOTpEenaparsl,
o0opyaoBaHue st
NPUTOTOBJICHUS ~ BPEMEHHBIX
MUKpPOMpenaparos,
000py/IOBaHUE 110 H3YYCHHIO
XHUMHUYECKOT0 COCTaBa KIJIETOK
3 3aKOHOMEPHOCTU  KU3HU 15 12 MUKpOCKOIIbI ~ CBETOBBIE U
Ha OpPraHU3MEHHOM YPOBHE U(pPOBOH, TOTOBBIE
MHUKpoOIpenapaTsl, IepOapHble
MaTepHabl, BIIQYKHBIE
TperapaTsl KHBOTHBIX
pa3IMYHBIX TUTIOB
4 3aKOHOMEPHOCTHU 9 7 Mynsku IO  aHTPONOTEHE3y
MIPOUCXOKICHUS u YeTIOBEKY. PaznaTounsrii
pa3BUTHSI )KU3HU Ha 3emJie Marepua 1o
5 | 3akoHOMEpHOCTH 11 7 Hudposas mabGopaTopusi 10
B3aUMOOTHOIIICHHIA 9KOJIOTHH (IaTYMK MYTHOCTH,
OPTaHU3MOB U CPEIbI BIIQYKHOCTH, pH,
JIJEKUCIOro ra3a u
KHCJIOPO/Ia, OCBEIIICHHOCTH )
O0o01enre 1 noaBeaeHNE 2
UTOTOB pabOThI
Uroro 50 36




Conep:xkanue

Tema 1. O011H€e 3aKOHOMEPHOCTH KU3HU (4 1)

buonoruss kak Hayka. buonormueckue Hayku. Ponp Ouomoruum B (GOpMHpPOBaHUU
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpa V3yueHue mpupojabl B 00eClIeYeHUN BBDKUBAHUS JIFOCH
Ha 3emiie. buonorus — cucrema pasHbIx OMOJOrHYecKuX obnactedt Hayku. Ponb OGuonoruu B
MPAKTUYECKOU JIeSITEIbHOCTH JIHOIeH

Hayunbie meTonpl u3yueHus, MpUMEHseMble B OuoNoruu: HaOIIOJEHHE, OIMHCaHue,
SKCIIEPUMEHT, H3MEpEHHUE, CpaBHEHHUE, MoJenupoBaHue. [umoreza, Mojenb, TeOpus, UX
3HaYCHHUE M UCIIOJIb30BaHUE B MOBCEIHEBHOM >kM3HU. [IpaBuna paboTsl B KaOMHETE OMOJIOTHH C
OHMOJIOTHYECKMMHU IPUOOPAMHU i HHCTPYMEHTaMHU

OcCHOBHBIE TIPU3HAKK HKUBOTO. YPOBHU OpraHU3aLUHN KHUBOW MNpHPOAbl. JKusvie
npupooHvle 00vekmbl Kaxk cucmema. Kunaccuguxayua occusvix  npupoOoHvIx  06bEKmMos.
CobmroieHne TpaBUll TMOBENCHUS B OKpYXKallled cpeae, OEpeKHOro OTHOLIEHUS K
OHOJOTUYECKHM 00BEKTaM, X OXPaHbl.

OTnuuyuTenbHble MPU3HAKA KUBOTO U HEXHMBOTO: XHUMHUYECKMH COCTaB, KJIETOYHOE
CTpoeHHE, OOMEH BEIEeCTB, Pa3MHOKEHUE, HACIEACTBEHHOCTh, H3MEHYUBOCTh, POCT, Pa3BUTHE,
pa3apaxuMocTh. B3auMoCBsI3b KUBBIX OPraHU3MOB H cpeibl. MHOTOOOpas3ue GopM KU3HHU.

Cpensl x)u3HU Ha 3emiie 1 MHOTooOpasue WX OpraHu3MoB. KiieTouHble U HEKJIETOUHBIC
dopmbl xu3HU. Bupycel. OJHOKIETOYHBIE M MHOTOKJIETOYHBIC OpraHu3Mbl. Pa3znooOpasue
OunocucTem, 0TOOpaXKarolIee CTPYKTYPHbIE YPOBHU OpraHU3alluy )KU3HHU.

Jlabopamopnusie pabomot

«IIpaBuia paboTsI ¢ 1a0opaTOpHEIM 000pYyAOBaHHEM U ITUGPOBOIL TabopaTopueiin

«I/I3yquHe CTPOCHU CBETOBOI'O MUKPOCKOIIA U TEXHUKHN MUKPOCKOIIMPOBAHUS)

«[IpuroroBneHne u paccMaTpUBaHWE MUKPOTIPENapaTa TKaH! PACTECHUS»

Tema 2. 3aK0OHOMEPHOCTH KM3HHM Ha KJIETOYHOM ypoBHe (9 4)

Knerounas teopust. KnetouHoe cTpoeHre OpraHu3MOB KakK JI0Ka3aTelbCTBO UX POJCTBA,
€/IMHCTBA JKUBOW MPUPOJBbI. MeTo/Ibl N3YUeHUs KUBBIX OpPraHU3MOB: HaONI0O/IEHUE, U3MEPEHUE,
sKCHiepuMeHT. MHorooOpasue kieTok. MHorooopasue THIOB KJIETOK: CBOOOJHOXKUBYILIME U
oOpa3yromue TKaH!, IPOKapHOThI, 3yKapuOThl. Pob YUEHBIX B U3yUEHUH KIIETKH.

Oco0eHHOCTH XMMHMUYECKOTO COCTaBa JKMBBIX OpPIaHHM3MOB: HEOpraHUYECKHE U
OpraHMYEeCcKHE BEUIECTBA, UX POJIb B OpraHu3Me. XMMUYECKHE BelllecTBa B KieTke. OcobeHHOCTH
XUMHYECKOTO COCTaBa KMBOM KJIECTKH M €T0 CXOJCTBO Yy pa3HbIX TUITIOB KJICTOK. HeOpFaHI/ILIGCKI/IC
U OpraHMyeckue BeniecTBa KieTkH. CoaepkaHUE BOJbl, MUHEPAIBHBIX COJIEH, YIJIEBOJOB,
JUMUJ0B, OETIKOB B KJIETKe U B opranusme. Vx QyHKIMM B KU3HEACATETBHOCTH KIETKH.

CrtpoeHue KIeTKH: KJIeTOYHasi 000JI04Ka, I1a3MaTudeckas MeMOpaHa, IIUTOIIIa3Ma, sipo,
opraHoujipl. XpoMOCOMBI M TeHbl. OpraHouabl KJIETKH M uX (yHKIuH. MeMmOpaHHBIE U
HeMeM6paHHI)Ie OpraHonpl, OTINYHUTCIbHBIC 0COOEHHOCTH HX CTPOCHUA U q)yHKHI/II/I

Oomen BCIICCTB M IMPEBPAUICHUC DHEPIrUM B KIICTKC — IPU3HAK XKHUBBIX OPraHU3MOB.
OOMeH BemecTB — OCHOBA CYIIECTBOBaHUs KIeTKH. [loHsATHE 00 OOMEHe BEmIeCTB Kak
COBOKYITHOCTH OMOXMUMHYECKHAX peaKuHﬁ, O6eCHe‘II/IBaIOHII/IX KHU3HCACATCIBHOCTh KIICTKH.
3HaueHUe aCCUMWIALMU U JUCCUMWISLIMM B KIETKE. PaBHOBeCHE PHEPreTHUECKOrO COCTOSHUS
KJIETKH — obecrieueHue e€ HOpMalbHOTO (YHKUMOHUPOBaHUSA. Hapywenus 6 cmpoenuu u
@yHKYUOHUPOBAHUY KTIEMOK — 00HA U3 NPUYUH 3A001€8aHUA OP2AHUZMA.

Oprannyeckue BemiecTBa. Mx pons B opranuzMe buocunHTtes Oenka B KMBOH KIIETKE



[TonsiTre 0 6GuocuHTe3e. JTanbl cHHTE3a Oelika B KieTke. Pojb HyKJIEMHOBBIX KUCIOT U pUOOCOM
B OuocuHTe3e OenkoB. buocunres yrieBogoB — ¢otocunTe3. [loHsTHE 0 (DOTOCHMHTE3E Kak
npolecce CO3JaHus YIJIEBOJIOB B JKMBOM Kierke. JlBe craauu (oTocuHTe3a: CBETOBas W
TEMHOBas. Y CJIOBHS MPOTEeKaHUs (POTOCHHTE3a U €Tr0 3HAYCHUE JJIsT TPUPOJIBI

Ponb npixaHus B JKU3HENEATEIBHOCTH KIETKH W opranm3ma. ObecriedeHne KIETOK
sHeprueil. [loHsATHe O KJIETOYHOM JBIXaHUU KaK O Mpolecce oOecreyeHus] KIETKU dHEPruei.
Craguu KIJIETOYHOro JbIXaHus: OeckucioponHas ((epmeHTaTuBHas, WM TJIMKOIU3) U
KHUCJIOpOJHasA. Poib MUTOXOHIPUI B KIIETOYHOM JIbIXaHUH

Mmuoroo6pasue kierok. PasmHoxenue. MeToapl H3y4eHHS KHUBBIX OPraHU3MOB:
HaOJI0ZICHUE, U3MEPEHHUE, IKCIIEPUMEHT Pa3MHOXKEeHHE KIETKU U €€ JKU3HEHHBIN ITUKJI.

JleneHne KJIETKM — OCHOBA Pa3MHOXKEHUSA, pOCTa U Pa3BUTHUS OpraHu3MoB. KiierouHoe
JIeJICHUE Y IIPOKAPUOT — JIeJICHUE KIIETKHM HajBoe. [leneHue kineTku y sykapuor. Murtos. da3zbl
MuTOo3a. JKU3HEHHBIN UK KJIETKH: HHTepdasza, MUTo3. Pa3aeneHue KIETOYHOTO COMEPKUMOTO
Ha JIBE€ 1I0YEPHUE KIIETKH.

Ilpakmuueckue padomul:

«3yueHre OpraHOMAOB KIETKU U UX (PYHKIIHI»

«MoienupoBaHue CTPYKTYPbI OCIKa

«CpaBHeHHe nporeccoB GOTOCHHTE3a U XEMOCHHTE3a.

Jlabopamopnusie pabomot

«CpaBHEHHUE KIIETOK PACTEHUN U AKUBOTHBIX»

«PaccmaTpuBaHuie 04 MUKPOCKOIIOM CTPOECHUS KIIETKI)

«M3yueHne opraHou10B KJICTKU U UX (YHKITHID)

«PaccmaTpuBanue MUKpPOIIPENApaTOB € ACISAILUMUCS KIETKAMMU»

Tema 3. 3aK0OHOMEPHOCTH KU3HH HA OPraHU3MeHHOM ypoBHe (15 yacoB)

OOMeH BelecTB U NpeBpalleHHs SHEPIUU — MPU3HAK KUBBIX OpraHu3MoB. OpraHusm —
OTKpBITast kuBasg cucremMa (Omocuctema). OpraHusM Kak kuBass cuctema. OcCoOEHHOCTH
XUMHYECKOI'0 COCTaBa OPraHM3MOB: HEOPraHWYECKHE W OpPraHM4ecKHe BELIeCTBa, UX POJb B
opranu3mMe. OOMEH BELIECTB U MPEBpAIICHUs] SHEPTUN — MPU3HAK KUBBIX OpraHu3MoB. TkaHH,
OpraHbl, CHCTEMBI OPTaHOB, UX G3AUMOCEA3b KAK OCHOBA UENOCMHOCMU MHO2SOKIEMOUYHO20
op2aHuzma.

KoMmmoHeHTbl  cUCTeMBl, HX B3aUMOJCHCTBUE, oOOecleyuBaoNee IEJIOCTHOCTD
O6uocucTeMbl «opranu3my». Perymsuus nporeccos B 6Mocucreme

PaznooOpasue opranusmoB. baktepun. MuorooGpasue Oakrepuil. Ponp OGaxtepuii B
OpUpOJIe M B KHU3HH 4YeroBeka. Bupycsl — HekseTouHble (hOpMBI, 3a00J€BaHMsI, BbI3bIBACMbIE
OakTepusMH U BHUpycaMu. Mepbl mnpoQuiIakTUKu 3aboneBaHuil. baktepum U BUPYCHL
PasnooOpasue ¢opM OpraHU3MOB: OJHOKJIETOYHBIC, MHOTOKJICTOYHBICE ¥ HEKJICTOYHBIC.
baktepun kak OJHOKJIETOYHBIE AOSZepHbIE OpraHuM3Mbl. Bupychl kak HekjeToyHas ¢opma
KU3HU. OTINYUTENbHBIE OCOOEHHOCTH OakTepuil U BUPYCOB. 3HaueHHe OaKTepuil U BUPYCOB B
IIPUPOJIE.

Pacrenus. Ilumanue, ovixanue, mpancnopm eewjecms, yoajieHue npooyKmos oOMeHa,
KoOpouHayus u pezynayus Gyukyul, OeudiceHue u onopa y pacmenui. KIETKH M Oprassl
pacteHnii. PasmHoxenue. becrionoe u nonoBoe pa3MHOKEHHE. PaCTUTENBHBIM OPraHu3M U €ro
ocobeHHOCTH. [MaBHBIE CBOICTBa pacTeHHil: aBTOTPO(MHOCTh, HECIIOCOOHOCTH K aKTHBHOMY
NepeIBIKEHHIO, pa3MelIeHHe OCHOBHBIX YacTell — KOpHS M mmodera — B JABYX pa3HbIX Cpelax.
Oco0OeHHOCTH pacCTUTETbHOM KJIETKH: MPUHAJICKHOCTh K 3yKapHoTaM, HaJW4Yhe KIETOYHOMH



CTEHKH, TUIACTUJI W KpPYHHBIX Bakyosieh. CrocoObl pa3MHOKEHHS PACTCHHI: IIOJIOBOE U
Oecrionoe. OCOOCHHOCTH TIOJOBOTO  Pa3MHOKEHHUsS. Tumbl 0ecrnojoro  pa3MHOXKECHHS:
BEreTaTHUBHOE, CIIOPaMH, JEJICHUEM KJIETKH HaJlBOE.

MmorooOpa3ue pacTeHud, NPUHLIUIBI UX Ki1accupukanuu. MHoOrooOpasue pacteHuil u
3HayeHue B npupone. OOoOmeHne paHee U3yueHHOr0 MaTepuasia. MHOrooOpasue pacTeHHIA:
cropoBele M ceMeHHble. OCOOCHHOCTH CIIOPOBBIX PACTEHHI: BOAOPOCIEH, MOXOBHUIHBIX,
MANOPOTHUKOB, XBOIIEH U IUIAYHOB, CEMEHHBIX PACTEHUN: TOJIOCEMEHHBIX U I[BETKOBBIX
(mokpeiTocemenHbix). Kiaccel otnena L{BeTkoBbIE: ABYAOJIbHBIE M OJIHOAOJIBHBIE PACTEHUS.
Oco0eHHOCTH U 3HaYeHHE CEMEHU B CPAaBHEHUU CO CIIOPOi

I'pu6b1. MHOTOOOpa3ue rpudoB, UX POJIb B MPHUPOJIE U B KU3HU UelloBeKa. JIMMaiHUKH.
Ponp nwmaiHUKOB B TpHpOAEe W B JKU3HH 4YeloBeka. OpraHm3mbl IjapcTBa TpHOOB H
JTUIIAWHUKOB. ['puOBI, WX CXOJCTBO C JAPYTUMH DJYKAPUOTUYCCKUMHU OpPTaHU3MAMH —
pacTeHUSIMH U KUBOTHBIMH — H OTM4YMe OT HuX. Crenuduyeckue CBOWCTBA TPUOOB.
MHuoroo6pa3ue u 3HaueHHE I'pUOOB: IUIECHEBBIX, HUISAIMOYHBIX, MMapa3uTHUYEeCKuX. JIMmaiHUKN
Kak 0coOble CHMOMOTUYECKHE OPTaHU3MbI; UX MHOTOOOpa3ue 1 3HaueHue.

XKusotnsie. Ilponeccsl KU3HEACITENFHOCTH U UX PETYISIIUS y KUBOTHBIX. [lumanue,
OovixaHue, MpaHcnopm eewjecms, yodajenue NpoOyKmo8 0OMeHd, KOOpOUHAyus u pecynsiyus
@ynxkyuti, osudicenue u onopa y cusomuvlx. KUBOTHBIA OpPraHU3M U €r0 OCOOCHHOCTH.
OCOOEHHOCTH >KMBOTHBIX OPTaHU3MOB: IMPHHAIJISKHOCTh K JYKapHOTaM, TeTepOoTpodHOCTH,
CIOCOOHOCTh K aKTHBHOMY IIE€PEIBHIKECHHUIO, 3200Ta O MOTOMCTBE, IOCTPOWKA KM (THE3,
HOp). /JleneHue XHMBOTHBIX MO crnoco0amM MOOBIBaHUS THIIHM: PACTUTEIBHOSIHBIC, XHWIIHBIC,
napa3suTHYeCKUe, aJaabIINKHU, BCESIHbIC.

MHuoroo6pasue (THIbI, KJIACChl) )KUBOTHBIX, UX POJb B MPUPOJEC U B JKU3HU YEIOBEKA.
Mmuoroo6pa3ue KUBOTHbIX. JlemeHue >KMBOTHBIX Ha JBa mnoauapcra: [Ipocreiimme u
Muoroxknerounbie. OCOOEHHOCTH MPOCTEHIINX: PACIPOCTPAHEHHE, MUTAHUE, MEepPEABHKECHHUE.
MHOrokJeTouHble KUBOTHBIE: OECIIO3BOHOUHBIE U MO3BOHOYHBIE. OCOOEHHOCTH Pa3HBIX THIIOB
0eCr03BOHOYHBIX JKUBOTHBIX. OCOOEHHOCTH THIa XOPA0BHIE

OO6mwme cBeneHusi 00 opraHu3Me dYesioBeka. UepThl CXOACTBA U PA3IMUUS YETIOBEKA M
KHUBOTHBIX. CTpoeHHE OpraHu3Ma 4YeJOBeKa: KJIETKH, TKaHW, OpraHbl, CHUCTEMBI OPTaHOB.
OcoOenHoctu moBeneHus dyenoBeka. ComuanbHas cpena oOuTaHus uenoBeka. CpaBHEHHE
CBOICTB OpraHm3Ma YeJIoBeKa U KHUBOTHBIX. CXOJCTBO dYelOBeKa W KUBOTHBIX. OTianuue
YeNoBeKa OT XUBOTHBIX. CHCTEMBI OpPraHOB y YellOBEKa KaK OpraHu3Ma: MHIleBapUTelbHas,
JbIXaTellbHAs, KPOBEHOCHAs, BbIIeNHTeNbHas. OpraHbl 4yBCTB. YMCTBEHHBIE CIIOCOOHOCTHU
yenoBeka. [I[pudnHbl, 00yCIOBIMBAIOIINE COLIUATbHBIE CBOMCTBA YEIOBEKA.

Pasmuoxkenue. becrionoe u monooe pazmuoxkenue. [lomoeie kineTku. OMIO0TBOPEHNE.
Tunsl pa3MHOXKEHHUA: 1OJI0Boe M Oecrionoe. OCOOEHHOCTH MOJIOBOTO Pa3MHOXKEHUS: CIHSHUE
MYXCKUX W KEHCKHX TaMeT, OIIOJJOTBOpeHHe, 00pa3oBaHue 3UTOTHI. becronoe pa3MHOXKeHHE:
BereTaTHBHOE, 00pa30BaHUeE CIIO, JAeJeHHE KISTKH HaJBoe. bruoormueckoe 3Ha4eHNE TI0JI0BOTO
u Oecrionioro pazMHokeHHUs. CMEHa MOKOJIEHHH — OecIoioro M MoJI0BOr0 — Yy JKUBOTHBIX H
pacTeHun

Paznoobpazue opranuzmoB. PocT u pa3zButue opraHu3moB. MHIUBUIyaTbHOE pa3BUTHE
opranu3MoB. [lonsatue 006 oHroreHese. Ilepuonbl OHTOreHe3a: HMOPHOHAIBHBIA U
nocTAMOpruoHanbHBIM. CTaguu pa3BUTHS OSMOPHOHA: 3WroTa, JApOOJIeHHWE, TracTpyia ¢
middepeHnmanueil  KIEeTOK Ha OKTOJAEpMY, OJHTOIEPMY W  Me30JepMy, OpraHOTCHE3.
OcobeHHOCTH TIporiecca pa3BUTHS dMOpPHUOHA, €r0 3aBUCUMOCTh OT cpeabl. OcoOeHHOCTH
NOCTAMOPHOHAIFHOTO Pa3BUTHA. Pa3BUTHE >KMBOTHBIX OPTaHWU3MOB C IpEBpallleHHeM H 0e3



MIPEBPAILCHMUS.

[TonoBoe pasmuoxenue. ITomoBeie knetku. OmnogorBopenue. OOpa3oBaHUE MOJOBBIX
kieTok. Meiio3. [loHsTHE O TUTIIIONTHOM ¥ TaIIONIHOM HAa0Ope XpoMOCOM B KieTke. JKeHckue
U MYXXCKHE TOJIOBBIE KJIETKH — rameTsl. Meiio3 kak ocoOblil Tun feneHus kietku. [lepBoe u
BTOpOE JiesieHne mMeitosa. [lonsTue o criepmaTorenese u 0oreHese.

HacneacTBeHHOCTP U M3MEHUMBOCTH — CBOMCTBA OpraHu3MoB. M3yueHue mexaHHu3Ma
HacjeAcTBeHHOCTH. Hadano uccnenoBanuii HaclIeICTBEHHOCTH OpraHu3MoB. [lepBblii Hay4dHBIN
pya I. MeHnens wu ero 3HadyeHue. JIOCTMKEHUS] COBPEMEHHBIX  HCCIEIOBAHMI
HACJEJACTBEHHOCTH OpPraHW3MOB. YCJIOBHS JUIsl AKTUBHOTO  pa3BUTUS  MCCIENOBaHUM
HACJIEICTBEHHOCTU B XX B.

HacnenctBeHHOCTh 1 UBMEHYMBOCTD — CBOMCTBA OpraHu3MoB. B3anMoCBs3U OpraHu3mMoB
U OKpy>Karolen cpeipl. OCHOBHBIE 3aKOHOMEPHOCTH HACTIEACTBEHHOCTH OpraHU3MOB. [ enemuxa
— Hayka O 3aKOHOMEPHOCMAX HacieocmeenHocmu U usmenyugocmu. IloHstue o
HACJIEACTBEHHOCTH U cIlloco0ax Mepefayd MpH3HAKOB OT poaurteneil moromcTtBy. Habop
XpoMocoM B opranusme. ['eH u ero cpoictBa. ['enotun u ¢denotun. M3meHunBocTh U €&
MIPOSIBJIEHUE B OpraHU3Me.

HacneactBeHHass W HEHacneACTBEHHAs HW3MEHYMBOCTb. METOJbl M3YyYEHHUS IKHUBBIX
OpraHW3MOB: HaOJIIOJICHHE, W3MEPEHHE, SKCIEPUMEHT. 3aKOHOMEPHOCTH W3MEHYUBOCTH.
[TorsiTe 00 M3MEHYMBOCTU U €€ POJH sl OpraHu3MoB. HaciencTBeHHas M HEHACIICICTBEHHAS
W3MEHYMBOCTh. THUIBI HACIEACTBEHHOW (TEHOTHUIIUYECKOW) HM3MEHYMBOCTH: MYTallMOHHAs,
KOMOMHATHBHAS.

HenacnenctBennas u3meHunBOCTh. [loHSATHE O HeHacneACTBEHHOW ((heHOTHMHUECKON)
M3MEHYHMBOCTH, €€ MPOSABICHUU Yy OPraHU3MOB U POJIM B UX JKU3HEACITEIBHOCTU. 3HAKOMCTBO C
puMepamMu HEHACJIeICTBEHHOM U3MEHYMBOCTH Y PACTEHUH U )KUBOTHBIX.

3HaueHWe CeNeKIMH U OHOTEXHOJOTMM B JKU3HM 4enoBeka. (OCHOBBI CENEKUUU
opranu3moB. [lonstue o cenexkuuu. Vcropust pa3Butus cenekiuu. OO0ImuMe METOAbl CEeNeKIUU:
MCKYCCTBEHHBIN 0TOOp, THOpuIu3anus, myrareHes. [Ipumenenne 3HaHUM 0 HACJIEICTBEHHOCTH U
W3MEHYMBOCTH, MCKYCCTBEHHOM OTOOpE MpH BBIBEICHUHM HOBBIX IMOPOJ U COPTOB. [Ipuemsr
BBIpAIIUBAHUSI U Pa3MHOKEHHSI PACTCHHUI M JOMAIIHUX >KUBOTHBIX, yXoja 3a HUMU. Cenexius
pacTeHuii, )KUBOTHBIX, MUKPOOPTaHU3MOB. Mcronbp30BaHne MHUKPOOOB YEIOBEKOM, MOHSITHE O
OMOTEXHOJIOTHH.

[Tprcnoco0IeHHOCTh OPTaHU3MOB K YCIOBUSM Cpeabl. 3Hauenue pabom P. Koxa u JI.
Ilacmepa. Hcnonvzosanue baxmeputl u 2pubo8 8 6UOMexHoI02UU.
Ilpakmuueckue padomoi

«Co3zanue MOJIeNId BUPYyCay.

«BpIsiBIEHNE TPU3HAKOB CXOCTBA 3aPOJIBIIIECH MO3BOHOUYHBIX )KUBOTHBIX)

«M3yueHune cTpoeHUs JUCTHEB CBETOIIOOUBBIX U TEHETIOOUBBIX PACTCHUI
Jlabopamopnusie padomaui

«W3y4eHue npouecca JbIXaHUs PACTCHUI»
«3aBUCUMOCTb TPAHCIHUPALMHU U TEMIIEPATYPHI OT IUIOIIAIN [TOBEPXHOCTH JIUCTHEBY
«PaccmarpuBaHue 0] MUKPOCKOIIOM U CPaBHEHHUE KJIETOK IPUOOB U paCTEHUI»

«M3yueHne MUKpOCKOITUYECKOTO CTPOCHUS KIETOK KUBOTHBIX)

«V3ydyeHune KJIeTOK OJHOKJIETOYHBIX OPTraHU3MOB 1101 MUKPOCKOIIOM)

«PaccmarpuBaHMe TOJ] MHUKpPOCKOIIOM M CpaBHEHHE KJIETOK pa3IMYHBIX TKaHEH
YEJIOBEKa»

«Habmonenue a3 MuTO3a B KJIETKAX PACTCHHID



«BbIABIICHNE HACIEACTBCHHBIX M HEHACJIEACTBCHHBIX IIPU3HAKOB y PACTCHHM Pa3HBIX
BUJIOB»

«HccnenoBanue 3akOHOMEpHOCTEH MoaudUKannOHHOM wu3MeHYnBOCTH. IlocTpoeHue
BApUALIMOHHOTO Ps1/1a U BAPUALIMOHHON KPUBON»

Tema 4. 3aK0HOMEPHOCTH MPOUCXOKIEHUS U pa3BUTHsI Ku3HU Ha 3emiie (9 u)

VYyenue 00 3BoJoLMU opranndeckoro Mupa. Y. JlapBuH — OCHOBOMOJIOKHUK yUEHHS 00
sBomtound. IIpencraBneHrss 0 BO3HMKHOBEHUM KU3HHM Ha 3€Mile B UCTOPUM E€CTECTBO3HAHMS.
I'unoTessl npoucxoxaeHus xxku3nu Ha 3emuie. Onbitel @. Pequ u JI. [lactepa, onpoBepraroiime
TUIIOTE3bl O CaM03apOXkKAeHNUN KU3HU. COBPEMEHHBIE MPEACTABICHUS O BOSHUKHOBEHUM JKU3HU
Ha 3emie. buoxummnueckas runoresa A.M. Onapuna. YcioBusi BOSHUKHOBEHUS )KU3HU HA 3eMIIE.
I'mnoresa . Xonnelina

OBONIONMS OPraHUYECKOro MHpa. B3auMOCBs3M OpPraHu3MOB U OKPY)KAIOLIEH CpEelbl.
3naueHue (OTocHHTE3a M OUOJIOrMYECKOTO KpPYroBOpOTa BEIIECTB B PAa3BUTUU >KU3HU
OcoOenHocTd TeEpBUYHBIX oOpraHu3moB. [losiBienue aBTOTpOopOB — 1MAHOOAKTEPHIA.

W3menenus ycnoBuil xu3nu Ha 3emiie. [Ipuunbbl u3menenuii. [losiBienue 6uocdepsl.
Otanbl pa3BUTHS KU3HU Ha 3emuie. OOmiee HampaBiIeHUE HBOJIOLHUU JKU3HH. DPbl, IEPUOABI U
AMOXH B UCTOpUU 3eMid. BpIxo/1 opraHu3MoB Ha Cylry. DTallbl pa3BUTHS KU3HU.

Cucrema M 3BOJIOLUS OpraHUYecKoro mupa. Mueum pa3BuUTHsS OpPraHUYECKOr0 MUpa B
Ouonorun. Bo3HukHOBeHHEe wuzae 00 3BoOLMU KUBOro wmupa. Teopus sBomonuu XK.-
b. Jlamapka. Cucrema u 3Bodronus opraHudeckoro mupa. Y. JlapBuH — OCHOBOIOJIOKHUK
yueHus: 00 sBomonui. OCHOBHbBIE IBHXKYIUE CUJIBI 3BOJIOLMHU B mpuponae. Yapn3 JlapBun 00
3BOJIIOLMU Opranuueckoro mupa. MccnenoBanus, nposenénusie Y. JapBuHom. OcHOBHBIE
MOJIOKEHUS 3BOJIIOLIMM BUJIOB, U3J10KeHHbIE JlapBuHOM. JIBMXKYIlIME CUIIBI ITPOLEcca IBOJIFOLUN:
M3MEHYUBOCTb, HACJIEICTBEHHOCTh, OOpb0a 3a CyIIECTBOBAaHME M E€CTECTBEHHBIH OTOOpP.
Pe3ynbpTaThl 3BOJIOLMHU: MHOrooOpa3ue BHJIOB, NPUCHOCOOIEHHOCTh OPraHU3MOB K cpeje
oOuranus. 3Hauenue padot Y. [lapBuHa.

CoBpemeHHbIE IpeICTaBICHUS 00 3BOJIIOLIMH OpraHUYECKOro Mupa
[Tonynsuus Kak eqMHULIA BOIIONNH. BaxkHelre NoHsATHsSI COBPEMEHHOW TEOPUHU IBOJIIOIIUH.

Bun, npusnaku Bujga. Bup kak OCHOBHas cCHCTeMaTHyecKash KaTeropusi KHUBOTO.
[TpusHakn BHja. B3auMOCBsA3M OpraHm3MOB M OKpyXKarouied cpensl. Bun, ero kpurepun u
cTpykTypa. [Ipu3naku Buna kak ero kputepuu. [lomynsanus kak ¢opma cymiecTBOBaHUS BUAA B
npupoze. [lomymsnus kak eauHHLA SBONIONMM. B3anMopelicTBue MONyasuui pa3HbIX BHIOB B
HKOCHCTEME.

[Tporneccrt obpazoBanust Bum0B. BumooOpazoBanue. [lonsTre 0 MUKpOIBOMIOIMHU. THIIBI
BHUJI000pa3oBaHus: Treorpapuyeckoe M OHOJOTHYECKOE. OBOJIIOIMS OPraHMYEeCKOro MHpa.
MaxkposBomoIsi Kak Mpolecc MOSBICHHUS HAJIBUIOBBIX TPYII OPraHU3MOB. YCIOBUS U
3HaueHne auddepenunanuu Bunga. llonsarue o MakposBomtonuu. JlokasaTrenbcTBa Ipolecca
IBOJIIOLINHU: NAJIEOHTOJIOTUYECKHUE, IMOPHOJIOTHYECKHE, aHaTOMO-MOP(OIOrHYECKHE
(PyIMMEHTBI U aTaBU3MBI).

Pe3ynbpTaThl 3BOMIONMU: MHOTO0Opa3ue BUI0B, IPUCIIOCOOIEHHOCTh OPraHU3MOB K cpejie
obOutanusa. OCHOBHBbIE HampaBieHHs HBoitonuH. Ilporpecc u perpecc B IKUBOM MHDE.
HampaBnenust OGuosorudeckoro mporpecca: apoMopdo3, UanoananTamnus, ooImas aereHepanus
OpraHU3MOB.

DOBONIONUS OPraHMYECKOro0 MHpa. YCIOKHEHHE OPraHW3MOB B IPOLIECCE HBOJIIOLMH.
JIBroKyIIIMEe CUITBI SBOMTIOIMU. MeTo/1bl N3yueHUs KUBBIX OPraHU3MOB: HAOII0CHHUE, U3MEPEHHE,



JKcrepuMeHT.  [IpuMepbl  SBONIIOIMOHHBIX ~ MPEoOpa3oBaHMM  JKUBBIX  OPraHU3MOB
OO6o0mieHne paHee W3YYCHHOTO MaTepuana o0 DSBOJIONUU. ODBOMIONUS — JJTUTEIbHBINA
UCTOPUYECKHI Mporecc. DBOJIOUMOHHBIE MPeoOpa3oBaHusl KUBOTHBIX W PACTCHUU. YPOBHHU
npeoOpazoBanuii. bruosornyeckoe pazHooOpa3ve Kak OCHOBA yCTOMYMBOCTH OHOC(HEpHl M Kak
pe3yIbTAT 3BOIOIHH.

Vcnooicnenue pacmenuti u  ocusommuvix 8 npoyecce 26onoyuu. IIpoucxodcoenue
OCHOBHBIX CUCEeMAMUuyecKux 2pynn pacmenui u dcusommusix. OCHOBHBIE 3aKOHOMEPHOCTHU
SBOJIIOIHMH. 3aKOHOMEPHOCTH OMOJIOTMYECKOI HBOJIIOLNY B MIPUPOJIE: HEOOPAaTUMOCTD Ipoliecca,
MPOrPECCUBHOE  yCIOXKHEHUE (OpM IKHU3HHM, HENPOrPpAMMHUPOBAHHOE pPAa3BUTHE IKU3HU,
aJIanTaluu, MOsBIICHUE HOBBIX BHJIOB.

Mecto 4yenmoBeka B CHCTEME OpPraHMYECKOro Mupa. YepTbl CXOACTBA M Pa3IndHs
YeNIOBEKa M JKUBOTHBIX. UEJIOBEK — MPEACTaBUTEIh KUBOTHOTO MHUpPA. DBOIIONUS MPUMATOB.
Pannue npeaku npumaroB. ['omunmel. CoBpeMeHHbIE YeTT0BEKOOOPa3HbIE 00€3bsIHbI.

[Ipupoanas u conuanpHas cpefa OOUTaHUS YeJIOBEeKa. DBOJIOLMOHHOE MPOUCXOKICHHE
yenoBeka. Haxomnenue ¢GakToB O MPOUCXOXKICHUHM uenoBeka. Jloka3aTenbcTBa poOJCTBA
YyeloBeKa M OJKUBOTHBIX. BakHeimme O0cCOOCHHOCTHM opraHuzMa uenoBeka. [IposiBieHue
OMOJIOTUYECKHX M COLMAIbHBIX (PAKTOPOB B HUCTOPHUYECKOM MpOIECcCe MPOUCXOXKICHUS
yenoBeka. OONICCTBEHHBIN (COIMANbHBINA) 00pa3 KU3HW — YHHKAJIBHOE CBOMCTBO YEIOBEKA.
Pannue stansl sBOMIONMK YesioBeKka. PanHue npenku yenoseka. [lepexo K mpsiMOX 0K ICHHIO —
BBIJIAIOIIANCS ATAIl HBOJIONHMK 4YenoBeka. CTaauy aHTPOIOTeHe3a: MPEAIECTBEHHUKH, YEIOBEK
YMEJbIM, JPEBHEWINME JIOAHU, JPEBHUE JIIOIU, COBPEMEHHBIA 4YenoBeK. I[lo3mHue sTarbl
SBOJIIOIMM 4YelloBeKa. PaHHHE HEOaHTpONmbl — KpPOMaHbOHLBI. OTIMYMTENbHBIC MPU3HAKU
COBPEMEHHBIX JIIo/Iel. buocornuanbHas CylnHOCTh 4eloBeKa. BnusHue conuanbHbIX (aKTOpOB
Ha JIEHCTBUE €CTECTBEHHOI'O 0TOOpa B UCTOPHUECKOM Pa3BUTUU ueloBeKa. YenoBedecKue pachl,
UX POJICTBO M MpOUCXOXkAeHUEe. YenoBek pazyMHblii — monuMmopdHbiid Bua. [lonstue o pace.
OcHosHble THIBI pac. [Ipoucxoxaenue u poacTBO pac.

Ponw yenoseka B Ouochepe. UenoBek Kak xKUTeIb OMOCc(ephl U €ro BIAUSHUE HA TIPUPOTY
3emnu. YenoBek — »xurenb Ouocepsl. BrausHue udenoBeka Ha Ouocdepy. VYcClOKHEHHE U
MOIITHOCTb BO3JIEUCTBHs 4enoBeka Ha Omocdepy. CoxpaHeHHE >KM3HM Ha 3emiie — TJaBHas
3a/1aya 4yeJI0BEYeCTBa.

Ilpakmuueckue pabomoi:

«[IpucnocobneHuss OpraHu3MOB U UX OTHOCUTENIbHAS 11eJIeCO00Pa3HOCTh)

«CpaBHEHHE BUIIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUION.

«3yuenune apoMop¢o30B U HANOAJANTALMHN Y PACTEHUM U AKUBOTHBIX)»

«M3yueHnune 0coOOCHHOCTEH CTPOEHUS CKeJleTa YellOBEeKa, CBI3aHHBIX C
MPSIMOX OXKIICHHEM)

Jlabopamopnwvie pabomoi:

«[IpucnocobIeHHOCTh OPTraHU3MOB K Cpeie OOUTaHUSD)

«CpaBHEHHE OCOOCHHOCTEHW CTPOEHHUS ueperna M KOHEYHOCTEH ueloBeKa Ha pa3HBIX
dTamax pa3BUTHS

«M3yueHune 3K0JI0rnYeCKUX aJanTalil 4eI0BEKay.

Tema 5. 3akoHOMepHOCTH B3aMMOOTHOLIEHUIT Oprann3mMoB u cpeabl (11 )

Cpena — HMCTOYHHK BEIIECTB, SHEPruM M HH(opMaru. B3anMocBsS3u OpraHu3MoOB U
OKpYXKarollel cpeabl. Y cioBus KU3HA Ha 3emie. Cpepl )KU3HM OPraHU3MOB Ha 3eMile: BOJHAas,
HA3€MHO-BO3/lyIlIHAsl, IIOYBEHHAs, OpPraHMW3MEHHAas. YCIOBUS >XM3HU OPIraHU3MOB B pPa3HBIX



cpenax. Dkosoruueckue GakTophl: ADMOTHYECKHE, OMOTUYECKHIE  aHTPOTIOTEHHEIE.

DKoJOTUs, 3KOJOrMYecKHe (AaKTOpbl, HMX BIMSHUE HAa OpPraHuW3Mbl. B3aummocsszu
OpPraHU3MOB M OKpPY’Karollel cpeasl. BiusHue sxonornyecknx (pakTopoB Ha opranu3msl. OOmme
3aKOHBI JCUCTBUS (PAKTOPOB cCpelnbl HAa OPraHU3Mbl. 3aKOHOMEPHOCTH JeHCTBHA (HaKTOpPOB
Cpedpl: 3aKOH ONTHMyMa, 3aKOH He3aMEHMMOCTH QakTopa. IlepHoguyHOCT B KHU3HHU
opranu3mMoB. ®otonepuoausm. [IpucnocobieHuss OpraHu3MOB K PA3IUYHBIM IKOJIOTUYECKUM
dakropam. [Ipumeps! npucnocodiennoctu opranu3moB. [lonstue 06 aganranuu. Paznoobpasue
apantauuid. [lonarue o xu3HeHHOM hopme. DKOJOTHUECKHE IPYIIIbl OPraHU3MOB.

BsaumopeiicTBue pasHbIX BHJIOB B IKOCHCTEME (KOHKYpPEHIUS, XUITHHYECTBO, CUMOHO3,
napa3utuzM). [lumieBbie cBsi3u B sKocucTteMe. buoTudeckue cBsizu B npupoje. buoruueckue
CBSI3U B IIPUPOJIE: CETH MUTAHUS, CIIOCOOBI TOOBIBAaHUS MUILIH. 3HaYCHNE OMOTUYECKHUX CBSI3CH.

Bun — ocHoBHas cucremaTtnueckas eauHuua. Ilomymsmus kak ¢opma CyliecTBOBaHUS
Buza B npupoae. [lomynsus kak equHULa SBOIONNHA. B3aMOCBSI31 OpraHu3MOB B MOIYJISIIUH.
[Tomymnsiiust kak ocobasi HaOpraHU3MeHHasi cucreMa, ¢popMa CYIIECTBOBAHHS BHIa B MIPHUPOJIE.
[Tonsitre o nemorpaduveckol U MPOCTPAHCTBEHHOM CTPYKType momyssiuu. KonnyecTBeHHbIE
MOKAa3aTeNu TMOMYNSALHUHA: YHCIEHHOCTh U TIUIOTHOCTh. (DYHKIMOHUPOBAHWE TMOMYIAUUNA B
npupone. Jlemorpaduyeckue XapaKTEpUCTUKHA TMOMYNSLMH: YUCICHHOCTb, ILUIOTHOCTD,
POXIaeMOCTh, CMEPTHOCTb, BBDKMBAEMOCTb. BoO3pacTHas CTPYKTypa MOIYJSLUH, IOJIOBAs
cTpykTypa momymsuud. [Tomynsmus kak Ouocucrema. /IMHaAMHUKa YUCIEHHOCTH M IUIOTHOCTH
HOMYJISIIUH. Perynsius 4ucieHHOCTH MOITYIISLUH.

DKOoCHCTeMHasi OpraHu3aIHsl KUBOK MPUPOJIBL. DKOCUCTEMA, €€ OCHOBHBIC KOMIIOHEHTHI.
Crpykrypa skocucteMbl. IlumeBbie cBs3um B skocucteme. [IpupomHoe coolbiiectBo —
6uoreonieno3. [IpuponHoe coobiIecTBO Kak OUOIEHO3, €ro SIPYCHOE CTPOCHUE, HKOJIOTHUECKUe
HUIIM, TUIIEBbIE IENM M CeTH NHUTaHus. [JaBHBIM NpPU3HAK MNPUPOTHOTO COOOIIECTBA —
KPYroBOpOT BellecTB U MOTOK »Hepruu. I[lonstue o Ouorome. Ponbp BuIOB B OuHoleHO3E.
B3anmoseiicTBre nomymsiuil pa3HbIX BUJOB B 3KOCUCTEME.

KpyroBopot BemiecTB u MpeBpalieHus YJHeprun B 3kocucreMe. buochepa — rinodanpHas
skocuctema. B.M. BepHaackuii — OCHOBONOJOXHUK y4eHUs 0 Ouocdepe. I'panuiibl 6nocheps.
Pacnpoctpanenne u poib KUBOTO BemecTBa B Ouocdepe. BHOreoneHo3bl, IKOCHCTEMBI H
ouocdepa.

Pone mpousBoautenel, morpedutenell M pazpylIdTeNell OpraHMYECKHX BEIIECTB B
HKOCHUCTEMaX U KpyroBOpOTe€ BellecTB B mpupoae. DyHKIMOHATBHOE pas3inyve BHJIOB B
IKOCHUCTeMax (IMPOM3BOAMTENM, MOTpeduTenu, pasnararenn). OCHOBHBIE CTPYKTypHBIE
KOMIIOHEHTHI 9KOCUCTEMBL. Kpy2o8opom eewecmes u nomox suepeuu 8 buozeoyeroszax. buocdepa
— rnobanpHas skocuctema. B. M. BepHanackuii — OCHOBOIIOJOXKHUK y4ueHUs o Ouocdepe.
Crpykrypa 6uocdepsl. Pacripoctpanenue u ponib KUBOTO BemiectBa B 6uochepe. Hoocgepa.
Kpamxas ucmopus s6onoyuu 6uocghepvl. KOMIIOHEHTBI, XapaKTEPU3YIOIINE COCTaB U CBOWCTBA
O6unocepsl: )KUBOE BEIIECTBO, OMOT€HHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIECTBO.
Pounp sxxuBoOTrO BemectBa B nocgepe.

KpyroBopot BemecTB M MpeBpalleHUs 3HEPrUM B dKocucTeMe. Pa3Butue M cMmeHa
OpUpoaHbIX coobmecTB. CamopaszBuTue OHMOTeoleH030B M MX cMmeHa. Craauu pa3BUTHSA
6uoreoneHo30B. IlepBuuHbIe 1 BTOPUYHBIE CMEHBI (CYKLECCHH). Y CTOWYMBOCTh OMOT€OIIEHO30B
(axocucTeM). 3HaueHHWE 3HAHWM O CMEHE MPHUPOJHBIX coobmiecTB. EcrecTBeHHas skocucTema
(buoreorieno3). MHoroobpasue OHOreorneHo30B (9KocucTeM). MHOrooopasue BOIHBIX
IKOCUCTEM (MOpPCKHX, TPECHOBOJAHBIX) ¥ HA3eMHBIX (SCTECTBEHHBIX H KYJIbTYPHBIX).
ArposkocucTemMa (arpomeHo3) Kak HCKYCCTBEHHOE COOOIIECTBO OpPraHW3MOB, UX CTPYKTYpa,



CBOMCTBA U 3HAYEHUE [ YEIOBEKA U IPUPOJBIL.

3aKOHOMEPHOCTH COXPAaHEHUS YCTOMUMBOCTH MPUPOAHBIX dSKocucTeM. IIpuunHbI
YCTOMYMBOCTU 3KocucTeM. OCHOBHBIE 3aKOHBI YCTOMUMBOCTH KUBOH IpUpobl. LIMKIMYHOCTD
IIPOLIECCOB B JKOCUCTEMAX. Y CTOMYMBOCTHh HMPUPOAHBIX IKOCUCTEM. [IpHYMHBI yCTOMYMBOCTH
HKOCHCTEM: OMOJIOTHYECKOE pa3HOOOpa3ne U CONMpPsHKEHHAST YUCIEHHOCTh UX BHIOB, KPYTOBOPOT
BEUIECTB U ITOTOK SHEPIUH, IUKIUYHOCTD IIPOLIECCOB.

[TocnencTBust nesATeNbHOCTH 4YeJIOBEeKa B 3KocucreMax. Posib yenmoBeka B Ouocdepe.
3HadyeHue oxXpaHbl OMochepsl s COXpaHeHUs KU3HU Ha 3emuie. buonorndeckoe pasHoobpasue
KaK OCHOBa YCTOWYMBOCTH Ouoc(epbl. COBpeMEHHBIE SKOIOTHYECKHE MPOOJIEMBl, UX BIUSIHHUE
Ha COOCTBEHHYIO KU3Hb U KU3Hb OKpYXaromux jarofeil. [lociencTBus neareapHOCTH Yel0BEKa B
IKOCHUCTeMax. BnusHHEe COOCTBEHHBIX IIOCTYIKOB Ha >KMBBIE OpPraHU3MbI U IKOCHUCTEMBI.
MeTtoapl U3ydeHHs JKMBBIX OpPraHM3MOB: HaOJIOJEHUE, HW3MEpeHHe, KcmepuMmeHT. Oxpana
npuposl. OTHOUICHHE YeNIOBEKa K MPUPOAE B UCTOPUU uYenoBedecTBa. [IpobieMsr 6rochepsr:
UCTOIIIEHUE NPUPOAHBIX PECYPCOB, 3arpsi3HEHHE, COKpaIlleHue OMOIOIHYECKOro pasHooOpasusl.
Pemenue »skonoruueckux mnpoGieM Ouocepbl: palUOHAIbHOE HCIOIb30BAHUE PECYPCOB,
OXpaHa MpPUPOJbI, BCeoOIlee HKOJOTMUECKOe O0pa3oBaHHE HacesleHUs. MeTolbl HM3y4eHHs
KHUBBIX OPraHU3MOB: HaOII0/IEHUE, U3MEPEHUE, IKCIIEPUMEHT.

Ilpakmuueckue padomui:

«CocTraBieHue MUILEBOH LIETTOUKN

«CocTaBieHue OINUCAaHUS NPUPOJHOTO COOOIIECTBA, BBISABICHUE POJIH OTAEIbHBIX

KOMIIOHEHTOB COOOILIECTBaY

«CpaBHeHHEe OMOIIEHO3a U arpolieH03a, XapaKTepUCTUKA UX YCTOMUUBOCTH
Jlabopamopnuvie pabomot:

«MeTtozpl U3MepeHHst a0MOTHYECKUX (DAKTOPOB OKPYKAIOLIEH Cpebl»

«DoTonepuoan3M y paCTEHUN

«BpIsgBIIEHNE TPUCTTOCOOIEHNH OPTraHU3MOB K BIMSHUIO CBETA U TEMIIEPATYPhD».
«O11eHKa KauecTBa OKpYXKarolle cpebi»

Tpeﬁonaﬂnﬂ K YPOBHIO MOATOTOBKH YYalIUXCs

TpebGoBauus K pesysibraTaM OCBOEHMs Kypca OIIpPeJessIOTCS KIYeBBIMU 3a/aYaMu
o61iero o6pa3oBaHu, OTPaKAIOIUMU MHIUBUYaIbHbIE, 00IIeCTBEHHBIE u
FOCY,I[HPCTBCHHBIG HOTpe6HOCTI/I, n BKJ/JIIOYAIOT JINYHOCTHBbIE, MeTaHpe,Z[MeTHBIe n
IIpeJMeTHbIEe Pe3yIbTaThl OCBOEHU IIpeMeTa.

JINYHOCTHBIMH Pe3yJIbTATAMH OCBOCHHS Kypca SIBISIOTCS 3HAHHUE OCHOBHBIX MPHUHIIMIIOB U
MpaBWJI  OTHONIEHUS K OJKUBOW MPHUPOAE, OCHOB 3J0pOBOro oOpa3a KH3HH U
310pOBbECOEPEraroIIuX TEXHOIOTUI

1) peanu3anus yCTaHOBOK 370POBOT0 0Opa3a KU3HHU;

2) chOpPMHUPOBAHHOCTh TIO3HABATEIILHBIX WMHTEPECOB W MOTHBOB, HAIPABICHHBIX Ha
U3Y4YE€HHE JKUBOM MPHUPOJbI; HWHTEIJIEKTYaJbHBIX YMEHHH (JI0Ka3bIBaTh, CTPOUTH
paccyXJIeHUs, aHaU3UpPOBaTh, CPABHUBAThH, NI€NaTh BHIBOJALI U [.p.); ICTETHUYECKOTO
OTHOIICHHUSI K KUBBIM OOBEKTaM.



MeTaleeIlMeTHLIMI/I pe3yjJbTaTaMHi OCBOCHUSA BBIITYCKHUKAMM KypcCa ABJIAIOTCA:

1)

2)

3)

4)

OBJIAJICHUE COCTAaBJISIOIIMMHU HCCIIECIOBATEIBCKON M MPOSKTHON NEATEILHOCTH, BKIIIOYAs
YMEHHSI BUJETh MPOOJEMY, CTaBUTh BOIIPOCHI, BBIIBUTaTh THIOTE3bl, JIaBaTh
OTIpENIeIICHUs] TOHITUSAM, KiIaccu(UIUpOBaTh, HAOIOIATh, MPOBOJIUTH 3KCIIEPHUMEHTHI,
JIeNIaTh BBIBOJBI M 3aKJIIOYCHHS, CTPYKTYPHPOBATh MaTepHall, OOBSICHSITh, JTOKA3bIBATh,
3alMIaTh CBOH UICH;

yMEHHE PadOTaTh C Pa3HBIMH UCTOYHUKAMHU OHOJOTUYECKOW WH(POPMAIUU: HAXOIUTh
OHMOJIOTMYECKYI0 MHPOPMAIIMIO B Pa3IMYHBIX HCTOYHUKAX, AaHAJTM3UPOBATh U OLICHUBATh
uH(pOopMaIIHIo, TPEoOPa3OBLIBATh HHPOPMAIIHIO M3 OHON (DOPMEI B IPYTYIO;
CIOCOOHOCTh BBIOMPATh IIEJICBBIE M CMBICJIOBBIC YCTAaHOBKHM B CBOUX [ICHCTBHSAX W
MOCTYTKaX 110 OTHOIICHHUIO K KUBOU MPUPOJIE, 3I0POBBI0 CBOEMY U OKPYKAFOIIINX;
YMEHHUE aJIeKBATHO KCIIOJIb30BaTh PEUEBBbIC CPEACTBA ISl TUCKYCCUU M apryMEHTalluu
CBOCH TO3WINHU, CPABHHUBATH PAa3HBbIC TOYKU 3PEHUS, APTYMEHTHPOBATH CBOIO TOYKY
3pEHHSI, OTCTABATh CBOIO MO3UIIHIO.

IIpeaMeTHbIe pe3yabTaThl YKa3aHbl B TPEOOBAHUAX K YPOBHIO IMOATOTOBKH yJaITUXCS

B pe3yjJbTaTe UH3yYCHUs Kypca ydaluumecss HaydaTcCs:

BBIICTISITh CYIECTBEHHBIC MPU3HAKU OUOJIIOTMUYECKUX OOBEKTOB (BHAA, IKOCHCTEMBI,
Oounochepsl) ¥ MPOIECCOB, XaPAKTEPHBIX JJISI COOOIIECTB )KUBBIX OPTaHU3MOB;
apryMEHTHPOBaTh, MPHUBOJIUTH JIOKA3aTEIIbCTBA HEOOXOJAUMOCTH 3aIlIUThI OKpPYXKarolen
Cpelbl;

apryMEHTHPOBaTh, MPHUBOJUTH JI0KA3aTEIbCTBA 3aBUCHMOCTH 3/I0POBBSl YEJIOBEKa OT
COCTOSIHUS OKPY’KaIOILE! CpeIbl;

OCYIIECTBIIATh KiIaccU(UKAINIO OMOIOTUYECKUX OOBEKTOB HA OCHOBE ONMPEACNEHUS UX
MPUHAJJICSKHOCTH K OMPEEIEHHON CHCTEeMaTH4eCKO TPYIIIe;

pacKkpbiBaTh poJib OMOJIOTMM B  MPAKTHUYECKOM JICSITEIBHOCTH JIIOACH; POJIb
OMOJOTHYECKUX OOBEKTOB B MPHUPOAE M KU3HU YEJIOBEKAa; 3HAUEHHE OMOJIOTMYECKOro
pa3Ho00pa3us A COXpaHeHust Onochepsr;

OOBSCHATH OOIIHOCTh TPOUCXOXKIACHUS UM DBOJIOIMH OPraHU3MOB Ha OCHOBE
COTIOCTABJICHHS] OCOOCHHOCTEHM MX CTPOCHUS M (PYHKITMOHUPOBAHHS;

OOBSCHATP MEXaHU3Mbl HACJIEICTBEHHOCTH ¥ HW3MEHUYUBOCTH, BO3HUKHOBEHHS
IpUCHoco0JIEHHOCTH, MPOLecC BUA000Pa30BaHuS;

pasnuyuaTh MO BHENIHEMY BHJAY, CXeMaM M OIHMCAHUSM pealbHble OMOJOTHYECKHE
O0BEKTHl MIU MX W300paXKeHHsI, BBISBISAS OTIMYUTEIbHBIE MPU3HAKK OHOIOTHYECKUX
00BEKTOB;

CpaBHHMBATh OMOJOTHYECKHE OOBEKTHI, MPOIECCHI; IeaTh BHIBOJIBI M YMO3AKIIOUEHUS Ha
OCHOBE CpPaBHEHUS;

yCTaHaBIUBATh B3aUMOCBSI3U MEX]Iy OCOOEHHOCTSIMU CTPOCHHS U (DYHKIMSIMU OPTaHOB U
CUCTEM OpPTraHOB;

UCIIOJIb30BaTh METO/IbI OMOJIOTHYECKON HAayKH: HAOI0IaTh U OMUCHIBATH OMOIOTUYECKUE
OOBEKTHl W TIPOLIECCHI, CTABUTh OHOJOTHYECKHE OJKCHEPUMEHTHI U OOBSACHATH HX
pe3yJbTaThl;

3HATh U apTYMEHTUPOBATh OCHOBHBIC MIPABHIIA TIOBEJCHUS B MPUPOJIE; aHATH3UPOBATH U
OIICHUBATH MOCJEACTBUS ACATEIHHOCTH YEIOBEKA B IPUPO/IE;

ONKCHIBATHL M HCIIOJI30BAaTh TPHEMBI BBIPAIIUBAHUS W PAa3MHOXKCHHS KYJIbTYPHBIX
pacTeHUH W JOMAITHUX )KUBOTHBIX, YX0/1a 32 HUMH B arporieH03ax;

HAaXOJWTh B Y4eOHOW, HaydyHO-IONMYyISpHOW JuTeparype, WHTepHET-pecypcax
uH(pOpMaLIMIO O JKUBOM MpHUpoae, oGopMIIsATE € B BUIEC NUCBMEHHBIX COOOIIEHUH,
JOKJIaJI0B, pedeparTos;

3HATh M COOJTFOZIaTh TIPaBHIa padOTH B KAOWHETE OMOJIOTHH.



Yuamuecsa moJay4aT BO3MOKHOCTb HAYYUTBCH:

NOHUMAMb  3KOA02U4ecKue npoolemMvl, B03HUKAIOWUE 6 VCI0BUAX HePAYUOHATbHO2O0
APUPOOONONL308AHUS, U NYMU PEUleHUsl DMUX npooiem,

AHATUBUPOBATNL U OYEHUBAMD Yellesble U CMbLCII08ble YCIMAHOBKU 8 CEOUX OelUCmBUsX U
ROCMYNKAX NO OMHOULEHUIO K 300P08bI0 C80EMY U OKPYICAIOWUX, NOCAEOCMBUSL GIUAHUL
@axkmopoe pucka Ha 300po8ve uenoseKd,

Haxooums uHgopmayuro no eonpocam oobweu OuoiocuU 8 HAYYHO-NONYIAPHOU
aumepamype,  CHeYUANUSUPOBAHHLIX — OUOIOSUYECKUX — CLOBAPSAX,  CHPABOYHUKAX,
Humepnem pecypcax, ananusuposams u oyeHugamsv ee, nepesoounms U3z 0OHoU Popmvl 6
opyeyr,

OpUEHMUPOBAMbCS 8 CUCHeMe MOPATbHbIX HOPM U YEeHHOCmel N0 OMHOWEHUI0 K
00beKmam JHCUOU NPUpoobl, COOCMBEHHOMY 300P08bI0 U 300pP0BbI0 OpYeUX J0oell
(npusHaHue BbICOKOU YEHHOCMU JCUSHU 60 6CEX ee NPOSGICHUSX, IKOL0UYECKOe
CO3HaHUe, IMOYUOHANLHO-YEHHOCIHOE OMHOUlEHUEe K 00BeKMAaM HCUBOU NPUPOObL);
€030a6amv cOOCMBEHHbIE NUCbMEHHBLE U YCIHbLE COOOUEHUSL O COBPEMEHHBIX NPoOIeMax
6 obacmu OUOI02UU U OXPAHBL OKPYIcaloujell Cpeobl Ha OCHOBE HeCKOIbKUX UCOYHUKOG
uHgopmayuu, conposoicoamsv GblCMYNIeHUe Npe3eHmayuel, yYyumvléds 0COOeHHOCmU
ayoumopuu c6epCcmHuKo8;

pabomamuv 8 cpynne C8epCMHUKO8 NpU peuleHul NO3HABAMENbHbIX 3a0a4 CEA3AHHbIX C
meopemuyecKuMy U NPaKmuyecKumu npooiemamu 6 oo1acmu MoaeKyIApHoU OuoIo2uu,
2eHeMUKU, 9KONO2UU, OUOMEXHONO2UU, MeOUYUHbL U OXPAHbL OKpYydlcaioueli cpeowl,
NIAAHUPOBAMb  COBMECTHYIO  OesAMeNbHOCMb, VUUMbIBAMb MHEHUe OKPYICAIOWUX U
A0eK8amHo OYeHU8amsb cOOCMBEHHbIU GKILAO 8 0esIMEIbHOCIb SPYNNbL.
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