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IMNOACHUMTEJIBHASA 3AIITMCKA

PaGouas mporpamma mno 6MOJIOrHMH HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs COCTaBJICHA Ha
ocHoBe TpeboBaHMIi K pe3yldbTaTaM OCBOSHHUS OCHOBHOW OOpa30BATEIBHOW MPOTPAMMBI
OCHOBHOTO 00mmiero o6Opa3zoBaHusi, mpelcTaBieHHbIX B denepasbHOM TrocyJapCTBEHHOM
00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO 00IIEro 00pa3oBanus, a Takxke [IpumepHoil mporpaMMbl
BOCITUTAHHUS.

PabGouass mporpamma pazpaboTaHa Ha OCHOBAaHWM METOJUYECKHX PEKOMEHAINI
MunucrepctBa mnpocsemieHuss P® ot 25.11.2022 1. Ne TB 2610/02 «Metonuueckue
PEKOMEHIAIMU TI0 CO3JIaHWI0 U (PYHKIIMOHUPOBAHUIO B OOIICOOpa30BATEIBHBIX OPTaHU3AIMSIX,
PacIoI0KEHHBIX B CEJIbCKOM MECTHOCTU M MaJIbIX TOpOax, IIEHTPOB 00pa30BaHUsl €CTECTBEHHO-
Hay4YHOU M TEXHOJOTMYECKOW HAIIPaBICHHOCTEN

1. IlianupyemMbie o0pa3oBaTe/ibHbIC Pe3yJibTATHI

OOyuenue npenMeTry B 9 Kiacce HalpaBiICHO Ha JOCTHKEHHE CIIETYIOLIUX
00pa3oBaTENbHBIX PE3YIIBTATOB:

1.1. JIu4HOCTHBIE Pe3yabTaThl

— dopmupoBaHHe UyBCTBA POCCUICKOM I'pak1aHCKON UACHTUYHOCTHU: TATPUOTU3MA, JIFOOBU
u yBaxkeHus1 K OTeuecTBy, 4yBCTBa rOPIOCTH 3a CBOKO Ponuny;

— OCO3HAaHHME OTBETCTBEHHOCTH U J1oira nepen Ponunoii;

— OTBETCTBEHHOE OTHOLIEHHWE K OOY4YeHHMIO, TOTOBHOCTb U  CIIOCOOHOCTH K
caM000pa30BaHMUIO;

— (opMHpoBaHUE MOTUBAIMM K OOYYEHHUIO W MO3HAHWIO, OCO3HAHHOMY BbIOOpY Oynyiieit
npodeccuu;

— CIOCOOHOCTH CTPOUTH JAbHEUIITYI0 HHIMBUyaTbHYIO TPAEKTOPUIO 00pa3oBaHus Ha 0aze
OpHUEHTAIM B MUpE Mpodeccuii U npohecCUOHATBHBIX NPEAIOYTEHHUI;

— (hopMupOBaHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;

— co0I0/IeHre W TIpomnaratja mpaBuil MOBEAEHUS B PUPOJIE, YUACTHE B IPUPOIOOXPAHHOM
NeSITENIbHOCTH;

— YMEHHE pealn30BbIBATh TEOPETUUECKHE MO3HAHUS HA IIPAKTHUKE;

— OCO3HAHHWE 3HAa4YeHUs O0Opa30BaHUs ISl TIOBCEAHEBHOM KM3HM M OCO3HAHHBIA BBHIOOP
npodeccuu;

— CIOCOOHOCTH TPOBOAWUTH pPabOTy HaA OMMOKAMU JJii BHECEHHS KOPPEKTHBOB B
yCBanMBaeMbl€ 3HAHUS;

— JI000Bh K TIPUPOJIE, YYBCTBO YBAKECHHUS K YUYCHBIM, H3y4YaIOMIUM >KHUBOTHBIA MUD,
ACTETUUYECKOE BOCIPHUITHE OOIEHUS C )KUBHIMU OPraHU3MaMU;

— MpHU3HAHUE MpaBa Ka)XJ0ro 4eJoBeKa Ha COOCTBEHHOE apr'yMEHTUPOBAHHOE MHEHUE;

— TOTOBHOCTbh K CaMOCTOSITEIbHBIM TIOCTYIKAM M aKTUBHBIM JICUCTBUSAM Ha
MIPUPOI0OXPAHUTETHLHOM MOTPUIIIE;

— YMEHHE apryMEHTHPOBAaHHO U 00OCHOBAHHO OTCTaWBATh CBOIO TOUKY 3PCHHS,

— KpUTUYHOE OTHOIIEHHE K CBOMM IIOCTYNIKaMm, OCO3HaHHE OTBETCTBEHHOCTH 3a UX
pe3yibTaThl;

— OCO3HAHHOE, YBaXUTEIBHOE U J100pOKeTaTeIbHOE OTHOUICHHE K JPYroMy YelOBEKY, €ro
MHEHUIO, MUPOBO33PEHUIO, KYIbTYPE;

— OCO3HAHHE BaXHOCTU (POPMHUPOBAHUS SKOJOTUYECKOW KYIbTYpbl Ha OCHOBE MpPU3HAHUS
LIEHHOCTH >XH3HM BO BCEX €€ NPOSBICHUSAX U HEOOXOIUMOCTH OTBETCTBEHHOTO, OEpeXHOTO
OTHOILIEHUS K OKPYKaroLIEH Cpelie;



— YMCHHC CJIYHIaTb WU CJbIIAThL APYro€ MHCHUC, BECTU NHUCKYCCHUIO, YMCHHUC OIICPHUPOBATH
(baKTaMI/I KakK IJId JO0Ka3aTCIbCTBaA, TaK U JJIA OIIPOBEPIKCHUA CYIICCTBYIOIIECIO MHCHUA.

1.2. MeranpeamMeTrHbie pe3yabTaThl
Yyammecs TOJKHBI YMETh:

— 000011aTh U Ae7aTh BEIBOABI 10 H3YYCHHOMY MaTepHay;

— paboTaTh C JOMOJHUTEIBHBIMA HCTOYHHKAMH HH(POPMALMU U HCIOJIB30BaTh HMX IS
MIOMCKa HEOOXOIMMOT0 MaTeprana;

— TPEACTaBIATh M3YYCHHBIM Marepuaj, HCIONb3Yys BO3MOKHOCTH KOMITBIOTEPHBIX
TEXHOJIOTHIA;

— OOBSICHATH PUCYHKU U CXEMBI, IIPEJICTABICHHBIC B YUeOHHKE;

— CaMOCTOSITENIHO COCTaBJIATh CXEMbl IPOIECCOB, MPOTEKAONIMX B KIETKE, W
«IPUBS3BIBATEY OT/ACIBHBIC X JTAllbl K Pa3JIMYHBIM KJICTOYHBIM CTPYKTYpaM;

— WJUTIOCTPUPOBATH OTBET NMPOCTEHIINMH CXEMaMHU U PUCYHKAMH;

— paboTaTh € MHKPOCKOIIOM ¥  HW3TOTOBIISITH MPOCTEHMIIME  Mpernaparsl s
MHUKPOCKOITMYECKOTO UCCIICJOBAHHS.

— CpaBHHMBATh M COINOCTABIATH MEXIY COOOW 3Tambl pPa3BUTHS KUBOTHBIX H3yYEHHBIX
TAKCOHOMHUYECKHX TPYIIIT;

— UCIIONIb30BAaTh WHIYKTUBHBIA M JI€AYKTUBHBIA TOAXOIBI TPH HM3YYEHHH KPYIHBIX
TaKCOHOB;

— BBISIBIISATH IPU3HAKU CXOJICTBA M PA3IM4Ms B Pa3BUTHHU KUBOTHBIX Pa3HBIX IPYIIII;

— 00001IaTh ¥ JIeN1aTh BBIBOJIBI IO U3YYEHHOMY MaTepHaly;

— paboTaTh C JONOJHUTEIBHBIMH HCTOYHHKAMH HH(OpMAIMU M HUCIIOJIB30BaTh HMX IS
MOMCKa HEOOXOIMMOTO MaTepHaa;

— TPeACTaBIIATh HW3YyYCHHBIH MaTepuall, WCIIONIB3YyS BO3MOXKHOCTH KOMIIBIOTEPHBIX
TEXHOJIOTHH.

— J1aBaTh XapaKTEPUCTHUKY TEHETHYECKUX METO/IOB N3YUCHHSI ONOJIOTHYECKUX 00BEKTOB;

— paboTath ¢ yueOHHKOM, pabouel TeTpaJbio U AUJIAKTUYECKUMU MaTeprallaMu;

— COCTaBIIATH KOHCIEKT maparpada ydeOHHMKa 10 W/WIIM TOCIe M3Yy4eHUs Marepuana Ha
YpOKe;

— pa3pabaThIBaTh IUTaH-KOHCIIEKT TEMbI, UCTIONB3YsI Pa3Hble HICTOYHUKH MH(POpPMAIIHY;

— TOTOBUTH YCTHBIE COOOIEHUS M NUChbMEHHbIE pedeparbl Ha OCHOBE 0000IIeHUs
Marepuana y4ieOHHKa 1 JJONOJTHUTEIbHOM JTUTepaTyphl;

— TI0JIb30BATHCS TIOMCKOBBIMH cUCTeMaMu MIHTepHeTa.

— pabotaTh ¢ y4ueOHUKOM, paboueil TeTpaabio U AUIAKTHISCKUMH MaTeprallaMH;

— COCTaBJIATh KOHCHEKT maparpada ydeOHHKa 10 W/WIM TOClie M3YYEeHHs Marepuana Ha
YPOKe;

— pa3pabaThiBaTh IJIAH-KOHCIIEKT TEMBI, MCIIOJIB3Ysl pa3Hble MCTOYHWUKN HH(pOpMaImm, —
TOTOBUThH YCTHBIE COOOIIEHUS U MUCBMEHHbIE pedeparsl, HCIONIb3Yys WH(pOpMAIHIO yyeOHUKA U
JOTIOJTHUTEIHHBIX UICTOYHUKOB;

— TI0JIb30BAThCS MOUCKOBBIMU cucTeMamu VIHTepHeTa;

— BBINIOJTHATH JJAOOPAaTOPHBIE pAOOTHI IO PYKOBOJICTBOM YUHTEIS,

— CpaBHMBaTh MPEICTABUTEICH Pa3HBIX TPYII PACTEHUH W )KUBOTHBIX, JEaTh BBHIBOJbI HA
OCHOBE CpaBHEHHUS;

— OLICHMBATh CBOICTBA IOPOJ JJOMANIHUX JKMBOTHBIX M KYJIBTYPHBIX PACTCHUH 10
CPaBHEHHIO C AUKHUMH MIPEIAKAMH;

— HaXOJUTh WH(OPMAIMIO O Pa3BUTHU PACTCHUH M JKMUBOTHBIX B HAYYHO-TIOMYJISIPHOM
JauTepaType, OMOJOTHYECKHX CIIOBAPSIX M CIPAaBOYHHMKAX, AHAJIM3MPOBAaTh W OLCHHWBATh g,
NEPEBOAMUTH U3 OJHON (POPMBI B IPYTYIO;

— CpaBHHBATh W COIOCTAaBIISATH MEXIY COOOW COBPEMEHHBIX M HMCKOIAEMBIX KMBOTHBIX
U3yYCHHBIX TAKCOHOMHYECKHUX TPYIIIT;

— UCTIONIb30BAaTh HWHIYKTUBHBIA M JEAYKTHBHBIH MOAXOABl NPU M3YYEHUH KPYITHBIX
TaKCOHOB;
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— BBIBJIATH NPU3HAKU CXOJICTBA M Pa3NUuusi B CTPOCHUH, 00pa3e >KU3HU U TOBEACHUHU
AKUBOTHBIX U YEJIOBEKA;

— 000011aTh ¥ JIeN1aTh BHIBOJIBI [0 U3YYEHHOMY MaTepHaly;

— TMPEeACTaBIATh M3Y4YEHHBIM Marepuan, UCHONb3ys BO3MOXXHOCTH KOMIIBIOTEPHBIX
TEXHOJIOTUM.

— paboTaTh ¢ y4eOHUKOM, pabodel TeTpaiblo U AUJAKTHUECKUMH MaTepualaMy;

— COCTaBJIATh KOHCIEKT maparpada ydeOHUKa 1O W/WIM TOCIIE W3YYEHHUs MaTephaja Ha
YPOKE;

— pa3pabaThiBaTh IMJIAH-KOHCIIEKT TEMBbI, HCIIOJb3Ysl pa3Hble MCTOYHUKU HWH(OpMAIUHN;, —
TOTOBUTh YCTHBIE COOOIIEHUS U NMUCbMEHHbIE pedeparsl, HCIONIb3Ys WH(pOpMAIHIO ydyeOHUKa U
JOTIOJTHUTEIBHBIX UICTOUHUKOB,;

— I0JIb30BAThCS IOMCKOBBIMU cUCTeMaMu MHTepHeTa;

— BBINOJIHATH JJAOOPAaTOPHBIE pabOTHI MO PYKOBOJICTBOM YUHTEIS;

— CpaBHUBaTh MpEACTaBUTENCH pa3HbIX I'PYII PACTEHUH U )KMBOTHBIX, J€]1aTh BBIBOJbI Ha
OCHOBE CpPaBHEHHUS;

— OILICHHMBaTh CBOWCTBA IIOPOJ JOMALIHMX >HBOTHBIX M KYJIbTYPHBIX pacT€HUH IO
CPaBHEHHIO C AUKHUMHU MPEAKAMH;

— HaxoAMTh HMH(GOPMAIMIO O Pa3BUTHM PACTEHUH M >KMBOTHBIX B HAyYHO-IOMYJISPHOH
auTeparype, OWOJIOTMYECKHX CIIOBApSX W CHPAaBOYHUKAX, aHAIM3UPOBAaTh M OICHUBATH €€,
NIEPEBOIUTH U3 OAHOM (POPMBI B APYTYIO;

— CpaBHUBAThb M COIOCTABIATH MEXIY COOOH COBPEMEHHBIX M HCKOIAEMBIX >KUBOTHBIX
M3YYEHHBIX TAKCOHOMMUYECKHUX TPYIIII;

— HWCIONIb30BaTh HMHIYKTUBHBIA M JEAYKTUBHBIA MOIXOABI TPH HM3YYCHHU KPYITHBIX
TaKCOHOB;

— BBIBJIATH TPU3HAKU CXOJICTBA M Pa3NIMuusi B CTPOCHUH, 00pa3e >KU3HU WM TIOBEACHUU
KHUBOTHBIX U YEJIOBEKA;

— 0000111aTh U J1e7aTh BBIBOJIBI 10 U3YYEHHOMY MaTepuaiy;

— TPEeACTaBIATh M3Y4YEHHBIH Marepuajn, UCIONb3ysS BO3MOKHOCTU KOMIIBIOTEPHBIX
TEXHOJIOTUH.

— paboTtath ¢ y4eOHHKOM, paboueii TeTpaablo U JUAAKTUYECKUMH MaTepruajiaMu;

— COCTaBJIATh KOHCIEKT naparpaga ydeOHMKa 1O W/WIM TOCIIE€ HW3Y4EHHUs MaTepHuaja Ha
Ypoxe;

— pa3pabaThIBaTh MJIAH-KOHCIEKT TEMBI, UCII0JIb3YS pa3Hble HCTOYHUKH HH(POPMALINY;

— TOTOBUTh YCTHBIE COOOILIEHUS M NHUCbMEHHBIE pedepaTbl Ha OCHOBE HMH(OpPMAIUH U3
y4eOHUKa U JIOTIOJIHUTENbHBIX HCTOYHUKOB;

— I0JIb30BaThCs MOMCKOBBIMU cucTeMaMu VIHTepHeTa;

— U30MpaTeNTbHO OTHOCUTHCS K OMOJOrMYecKod MH(POPMALIUK, coJepKalleiicss B CpeacTBax
MaccoBoi nHpOpMaIuu.

1.3. IIpeaMeTHBIE pe3y/IbTAThI

anmnec;l JOJDKHBI 3HATh:

— YPOBHH OpraHu3anun JKUBOH MAaT€pun W HAYYHBIC AOUCHHUIIMHBI, 3aHHUMAIOMIUCCA
HU3YUCHUCM ITPOLECCCOB KU3HCACATCIBHOCTH HA KaKIOM M3 HUX;

— XAMHAYECKHUH COCTaB KUBBIX OpraHu3MoB;

— POJIb XUMHUYCCKHUX 3JICMCHTOB B 06pa30BaHI/II/I OpraHUYCCKUX MOJICKYII,

— CBOWMCTBA JKMBBIX CHCTEM U OTIHYHE WX HpOSIBJ'IeHI/Iﬁ OT CXOAHBIX IIPOLIECCOB,
MPOUCXOAAIHNX B HEXHUBOU Ipupoac;

— apCTBa JKUBOH npupoabl, CHACTCMAaTHUKY U Hpe)ICTaBI/ITeHeﬁ Pa3HBIX TAKCOHOB;

— OpPUCHTUPOBOYHOC HYHCJIO HM3BCCTHBIX BHUIOB JKHBOTHBIX, paCTeHHﬁ, FpI/I6OB n
MHUKPOOPTaHU3MOB.

— MAaKpOd3JIeMEHThl, MHUKPOIJIEMEHTH, MX BKJIaX B 0Opa3oBaHWE HEOPraHUYECKUX U
OPraHN4Y€CKUX MOJICKYJI )KUBOI'O BECIIICCTBA,

— XMMHUYECKHE CBOWCTBA U OMOJIIOTUYECKYIO POJIb BOJIBL;
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— POJIb KATHOHOB U aHMOHOB B 00ECIIEYEHUH MPOLIECCOB KU3HEIEATETbHOCTH;

— YpOBHU CTPYKTYpPHOM OpraHu3aluu OEIKOBBIX MOJIEKYII;

— IPUHIUIBI CTPYKTYPHON OpraHu3aliy U GYHKIUHU YTICBOOB;

— MPUHIMIIBI CTPYKTYPHOU OpraHu3aiuy U (PyHKINU KUPOB;

— cTpyKTypy HykienHoBbIX kucioT (JJHK n PHK).

— ONpEeNeseHUs NOHATHH: «IPOKAPHUOTBL», «3YKAPUOTBD), «XPOMOCOMBI», «KApUOTHII»,
«MHTO3»;

— CTPOEHUE NPOKAPHUOTUYECKON KIIETKH;

— CTpOEHUE MPOKAPHOT (OaKTEPUH U CHHE3ETICHbIE BOJIOPOCIH (ITHaHOOAKTEPHH));

— CTPOEHUE YYKAPUOTUYECKOH KIIETKH;

— MHOrooOpa3sue 3yKapHuor;

— 0COOEHHOCTHU CTPOCHHSI PACTUTEIBHON U KUBOTHOM KJIETOK;

— IJIaBHBIE YACTH KJIETKH;

— OPraHOU/Ibl LIUTOILIA3Mbl, BKIIFOUECHHS;

— CTaJAM1 MUTOTHUYECKOTO IIUKJIa U COOBITHS, TPOUCXOIAIINE B KJIETKE HA KAXI0M U3 HUX;

— MOJIOKEHUS KJIETOYHOM TEOPUU CTPOCHUSI OPTraHU3MOB;

— OMOJIOTNYECKHUI CMBICII MUTO3A.

— MHOroo6pasue ¢popM OECroIOro pa3sMHOKEHHS U TPYIIBI OPraHU3MOB, ISl KOTOPBIX OHH
XapaKTEePHBL;

— CYILIHOCTb MOJIOBOTO Pa3MHOXKEHHS U €0 OMOJOTHYeCKOe 3HAYCHHE,

— IpolLIeCcC TAMETOTE€HE3a;

— Mei03 U ero OMOJIOTUYECKOE 3HAUCHUE;

— CYILHOCTb OIUIOZOTBOPEHHUS.

— OIpEAEIICHUE MOHATUS KOHTOTEHE3Y;

— [EePUOJU3ALUI0 UHANBUIYAIBHOTO Pa3BUTHS;

— 3Tarbl YSMOPHOHAIIBHOTO PA3BUTHSA (IpOOIIEHHE, TaCTPYIISALMS, OPraHOTEeHE3);

— QopMbl TOCTAIMOPHOHAIBHOTO MEpHUOAA Pa3BUTHUS: HENPSMOE pa3BUTHE, Pa3BUTUE C
IIOJIHBIM U HENOJIHBIM IIPEBPALLICHUEM;

— MpsIMOE Pa3BUTHE;

— 0COOEHHOCTH ONPEAETICHHOTO U HEOIPEIeIEHHOTIO poCTa.

— ONpENeNIeHUs] NMOHITUN: «T€H», «TOMHHAHTHBIM I'e€H», «PEIECCUBHBIN T'€H», «IIPU3HAKY,
«CBOWCTBO», «(PEHOTHUI», «TCHOTHI», «HACIEACTBEHHOCTBY», «U3MEHUUBOCTHY, «MOIUPUKALIUN,
«HOPMA pPEaKLUn», «MYTALUN», KCOPT», IIOPOJIay», «ILITAMM;

— CYUIHOCTb T'HMOPHJIOJOTHYECKOT0 MeETOJa W3Y4YEHHUS HACIEICTBEHHOCTH; — 3aKOHBI
Mennens;

— 3aKOH MopraHa.

— BH/Ibl U3MEHUMBOCTH U Pa3INuUs MEX/y HUMHU.

— METO/Ibl CEIEKLNN;

— CMBICIT ¥ 3HAU€HHUE SBJICHUI reTepo3nca 1 MOJIUIIION Y.

— TMPEACTABIIEHUS €CTECTBOMUCIIBITATENEH JOJAPBUHOBCKOM SIOXM O CYIIHOCTH KUBOU
TIPUPO/IBI;

— B3raasl K. JIMHHEs Ha cucTeMy JKMBOTIO MUDA;

— OCHOBHBIE MOJOXEHHs H3BoonMoHHONW Teopun K. b. Jlamapka, ee MO3UTHBHBIE M
OLIMOOYHBIE YEPTHI,

— yuenue Y. JlapBuHa 00 ucCKyccTBeHHOM 0TOOpe; — yueHue Y. [lapBuHa 0 ecTeCTBEeHHOM
otOope.

— 3HaueHue 3a00Thl 0 TOTOMCTBE ISl BBKHUBAHUS;

— ONpEAeNICHUs TOHITHH «BUII» U «TOMYJIALIMY;

— CYLIHOCTh N'€HETUYECKHX MTPOLIECCOB B MOMYJISIIUAX;

— (opmbl BUI00OpazOBaHUs;

— OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLIMH: TUBEPIreHINI0, KOHBEPTCHIIUIO U MapalIeNIn3M;

— pEe3yJIbTaThl IBOJIIOLIMH.

— IJIaBHBIE HANPABJICHUSI SBOIOIMH: OMOIIOTUYECKUI TIporpecc U OMOIOTHYECKUil perpecc;
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— THIIBI IOKPOBUTEIILCTBEHHOM OKPACKU (CKpPBIBAIOILAs, PEIOCTEPETAIONIas) U X 3HAYCHHE
IU1s1 BBKUBAHMS,

— OTHOCHUTEJIbHBIN XapaKTep MPUCTIOCOOJICHHIH;

— 0COOEHHOCTH NMPHUCIIOCOOUTEIIEHOTO OBEACHMUS.

— Teoputo akajgemuka A. 1. OnapuHa o NpouCcX0KI€HUH )KU3HU Ha 3eMJI€.

— 3TaIlbl Pa3BUTHS KUBOTHBIX U PACTEHUH B pa3IMYHbIE IEPHOABI CYILIECTBOBAHUS 3€MIIU;

— JBIDKYIIME CUIIBI aHTPOIIOTeHE3a;

— CHCTEMaTHYeCKOe MOJI0KEHNE YeI0BEKa B CUCTEME KUBOTHOI'O MHPA;

— CBOWCTBA YeJIOBEKa KaK OMOJIOTHYECKOT0 BU/IA;

— JTanbl CTAHOBJICHUS 4YEJIOBEKAa KaK OMOJIOIMYECKOro BHIA; — pachkl yelloBeKa M MX
XapaKTepHbIC 0COOCHHOCTH.

— QHTPOIIOTreHHbIE (PAKTOPBI CPE.IbL;

— XapakTep BO3ACHCTBHS YeIOBEKa Ha Ouochepy;

— cHoco0bl U METOJIbl OXPAHBI IPUPO/IBL;

— OHMOJIOTUYECKHIA ¥ COIIMATILHBIN CMBICT COXPaHEHUS BUIOBOTO Pa3HOOOpa3us OMOIICHO30B;

— OCHOBBI PAllMOHAJILHOTO ITPUPOJIOIIOIB30BaAHHUS;

— HewcyepnaeMble U UCUepIIaeMbIe PECYPCHI;

— 3all0BEJIHUKH, 3aKa3HUKH, napku Poccuuy;

— HECKOJIbKO PacTEeHH U )KUBOTHBIX, 3aHECEHHBIX B KpacHyro KHHTY.

— OIpejeseHUus MOHATUH: «OHuochepa», «IKOIOTHUA», «OKpYyXKarollas cpeaay», «cpeiaa
OOUTaHUSY, «ITPOAYIICHTBI», KKOHCYMEHTBI», «PEAYIICHTHI»;

— CTPYKTYPY U KOMIIOHEHTbI OM0Cc(hepbl; — KOMIIOHEHTHI )KUBOT'O BEIIECTBA U €r0 (PYHKLIUH.

VYyamuecs 107KHBI yMETh:

— JaBaTh OIpEJENIeHUs] YpOBHEH OpraHu3allui >KUBOTO M XapaKTepPHU30BaTh IPOLECCHI
KHU3HEEATSILHOCTH Ha KQXKJIOM U3 HUX;

— XapaKTepu30BaTh CBOMCTBA JKUBBIX CUCTEM;

— OOBSICHATH, KaK MPOSIBIISTIOTCS] CBOMCTBA )KUBOTO HA KaX/IOM U3 YPOBHEH OpTraHU3aINH;

— TMpPHUBOAMTH KpATKyl0 XapaKTePUCTHKY HCKYCCTBEHHOW U €CTECTBEHHOM CHCTEM
KJ1acCU()MKAIINH JKUBBIX OPTaHU3MOB;

— OOBSICHATH, I0YEMY OPTaHU3MbI OTHOCST K Pa3HbIM CUCTEMATUYECKUM TPYIIIIaM.

— 00BACHATH NPUHLIUII ACUCTBUS (PEPMEHTOB;

— XapakTepu30BaTh (yHKIIUU OEJIKOB;

— OTMEYaTh SHEPTETHUECKYIO POJIb YIIEBOJOB U INIACTUYECKYIO (DYHKIIUIO KHPOB.

— OIHKCHIBATh OOMEH BEIIECTB U MPEBpallleHNe SHEPTHH B KIIETKE;

— MPUBOJUTH NOAPOOHYIO CXeMy Iporecca OMOCUHTE3a OENIKOB.

— XapaKTepu30BaTh META00IM3M Y POKAPHUOT;

— ONMCHIBATh T€HETUYECKUI anmapar OaKTepHii;

— OIIUCBIBATh IPOLECCH CHOPOOOPa30BaHUS M PA3MHOXKEHHUS MPOKAPHOT; — OOBICHATH
MECTO H POJIb MMPOKAPHOT B OMOIIEHO33X;

— XapakTepu3oBaThb (YHKUMU OPraHOMJOB IIMTOIJIA3Mbl, 3HAYEHHE BKJIIOYEHUH B
KHU3HEIEATSILHOCTH KIIETKH;

— OIHUCBIBATh CTPOEHUE U (PYHKLIUU XPOMOCOM

— XapaKTepu30BaTh OMOIOTHYECKOE 3HAUCHHE OECITONIOT0 Pa3MHOKEHUS;

— OOBSCHATH IpoIlecC Mei03a, MPUBOAIINN K 00pa30BaHUIO ralyIOUIHBIX TaMeT.

— OIMCHIBATH TPOIIECCHI, MPOTEKAIOIIHIE MTPU APOOIICHUH, TACTPYIISALIUN H OPraHOTEHE3E;

— XapakTepu30BaTh (POPMbI MOCTIMOPHUOHATILHOTO PA3BUTHS;

— pa3nuyath COOBITHS, CONMPOBOXKIAMIINE PA3BUTHE OPraHW3Ma IMPH MOJHOM W HENOJIHOM
MIpeBpalleHNH;

— OOBSCHATH OMOJIOTHYECKUI CMBICI Pa3BUTHS C METaMOpP(HO30M;

— XapaKTepu30BaTh ATAIbl OHTOTEHE3a MPH MPSIMOM ITOCTIMOPHUOHAIBHOM Pa3BUTHH.

— HUCIOJIb30BaTh MPH PEIIEHUH 33]ja4 TeHETUUECKYIO CUMBOJIMKY;

— COCTAaBJISATh TEHOTHUIIBI OPTaHU3MOB U 3aIIMCHIBATh UX FAMETHI;



— CTPOMTb CXEMBl CKPELUIMBAHUS IPU HE3aBUCUMOM M CLEIUIEHHOM HacJleJOBaHUH,
HACJIEIOBaHHUH, CLEIUICHHOM C I0JIOM;

— XapaKTEepU30BaTh CYIIHOCTh T€HETUYECKOTO ONPE/ECIICHNUS 11014 Y PACTEHUN U )KUBOTHBIX;

— XapaKTepu30BaTh T€HOTHII KaK CHCTEMY B3aUMO/ICHCTBYIOIIMX T'€HOB OPraHU3Ma;

— COCTaBJIATh IPOCTEMIINE POAOCIOBHBIE U PEIIATh TEHETUYECKUE 3a0aUU.

— pacro3HaBaTh MyTallMOHHYIO 1 KOMOMHATHUBHYIO U3MEHUHUBOCTb.

— OOBSICHATH MEXAaHU3MBbI NIEpPEJaul MPU3HAKOB U CBOWCTB M3 IIOKOJIEHUS B IOKOJIEHHUE U
BO3HHUKHOBEHHUE OTIUYUNA OT POJUTENIBCKUX (POPM Y TOTOMKOB.

— OLICHUBATh 3HaueHue 3BotolinoHHoN Teopun K. b. Jlamapka asis pa3Butust OMonoruy;

— XapaKTepu30BaTh NPEANOChUIKH BOSHUKHOBEHHUS IBONIIOIIMOHHOM Teopuu Y. J[apBuHa;

— J1aBaTh OIPENEICHUS MIOHATUHN «BUI» U IO YJIALUAY;

— XapaKTepu30BaTh NPUYHHBI OOPHOBI 32 CYIIECTBOBAHUE;

— OmIpeneNnsaTh 3HAYCHHWE BHYTPUBUIOBOHM, MEXBHIOBOW OOpHOBI 3a CYIIECTBOBaHHE U
O00pBOBI ¢ A0MOTUYECKUMU (DAKTOPAMHU CPEIBI;

— J1aBaTh OLICHKY €CTECTBEHHOTO 0TOOpa KaK pe3ysibTara 00pbObI 3a CyIIEeCTBOBaHUE.

— OOBACHATH IPUYUHBI Pa3/ICJICHUs BUAOB, 3aHUMAIOIIUX OOLIUPHBIN apean oOuTaHUs, Ha
MOMYJISIINY;

— XapaKTepU30BaTh MPOIECC IKOJIOTHUECKOT0 U reorpaguueckoro BUI000pa3oBaHus;

— OIIEHMBaTh CKOPOCTh BHUA000pa30BaHUS B Pa3jIMYHBIX CUCTEMATUYECKUX KaTErOpHUsX
KUBOTHBIX, PACTEHUN 1 MUKPOOPTaHU3MOB;

— XapakTepu30BaTh apoMopdo3, HAN0ATANTAIIUIO H OOIIYIO IeTeHEPALUIO;

— MPUBOJIUTH IPUMEPHI TOMOJIOTUYHBIX M aHATOTHYHBIX OPTaHOB.

— TPUBOAUTH MPUMEPHI MNPUCIOCOOUTENBHOTO CTPOCHUS Te€ja, IMOKPOBUTEIbLCTBEHHOM
OKPACKH MOKPOBOB U MOBEJICHUS )KUBBIX OPTaHU3MOB.

— XapakTepU30BaTh XUMHUYECKUH, MPEIOHMOIOTHUUECKHUI, OMOJIOTMYECKUN M COIUATBHBIN
JTanbl Pa3BUTHUSA )KUBOM MaTEpUH.

— ONMCHIBATh PA3BUTHE KU3HU Ha 3eMJI€ B MAJICO30MCKYIO 3PY;

— ONMCBIBATH PA3BUTHUE KU3HU Ha 3eMJIE B ME3030MCKYIO 3DY;

— OIKCHIBATh PA3BUTHE KU3HU Ha 3eMiie B KalfHO30MCKYIO 3pYy;

— XapaKTepHu30BaTb pOJIb NPSIMOXOXKACHMS, Pa3BUTHs TOJIOBHOTO MoO3ra U Tpyda B
CTaHOBJICHUH YEJIOBEKA;

— TMPHUMEHATh Ha TPAKTUKE CBEAEHUS 00 HKOJIOTHYECKUX 3aKOHOMEPHOCTSX B
MPOMBIIIJIEHHOCTH U CEJIbCKOM XO3AHCTBE [UIsl MpaBWJIBHOM OpraHu3allid JIECOBOJCTBA,
pBIOOBO/ICTBA, a TaKXKe Ui PELICHHs BCEro KOMIUIEKCA 3ajjad  OXpaHbl OKpY’Karolled cpeabl U
PaIOHAIBLHOTO MPUPOIONOIB30BaAHUS.

— KJaccu(pUIUpOBaTh HKOJIOTHYECKUE (PAKTOPHI;

— XapaKTepu3oBaTh Ouomaccy 3eMiu, OMOJIOTHYECKYIO MPOAYKTUBHOCTD;

— OIHKCHIBATh OMOJIOTHYECKUE KPYTOBOPOTHI BEIIECTB B MPUPOJIE;

— 0OBACHATH JeiicTBHEe aOMOTUYECKUX, OMOTHYECKUX U aHTPOIIOT€HHBIX (DaKTOPOB;

— XapaKTepU30BaTh U pa3anyaTh IKOJIOTUYECKUE CUCTEMBI

— OMOTreo1eH03, OMOIIEHO3 U arpoIeHO3;

— pacKpbIBaTh CYLTHOCTh U 3HaYEHHE B IIPUPOJE CAMOPETYIISLINY;

— ONMCHIBATh MPOLIECC CMEHBI OMOIIEHO30B U BOCCTAHOBJIEHUSI IPUPOAHBIX COOOIIIECTB;

— XapakTepu30BaTh (OPMBI B3aMMOOTHOLIECHUNA MEXAY OpraHu3MaMH: CHMOHMOTHYECKHE,
aHTHOMOTHYECKHE U HEUTpaJIbHBIE.

2. Conep:xanue yueOHOT0 nmpeaMeTa
babuues, H. B. buonorusi. 5—9 k. Paboyas mporpamma : yueOHO-METOAUYECKOe mocodue /
H. B. babuues, B. 1. CuBormazo. — M. : lpoda, 2019. — 143, [1] c. — (Poccuiickuii yueOHUK).
ISBN 978-5-358-23622-6
COIEPXAHUE KYPCA 68 gacos
Bgenenue (3 1)



MecTo Kypca B CHCTEME €CTECTBEHHO-HAYYHBIX JUCLUIUIMH, & TaKKe B OHOJIOTHYECKUX
Haykax. Llenn m 3agaum Kypca. 3HaueHue mpeaMera Uil MOHUMaHUs €JUHCTBA BCEro KUBOTO U
B3aMMO3aBUCHUMOCTH BceX dactedt Owochepsl 3emum. YpOBHH OpraHU3AlMHA  >KU3HHU:
MOJIEKYJIIPHO-T€HETUYECKHU I, KJICTOYHBIH, TKaHEBBIH, OpraHHbIH, OpraHU3MEHHBIH,
MOMYJISIIUOHHO-BUIOBOH, OMOTreoneHOTHYeCKHit 1 6uocdepHbiil. EqMHCTBO XMMHYECKOTO cOCTaBa
KUBOM MaTepuu; OCHOBHBIC TPYIIbl XMMHYECKHUX 3JIEMEHTOB U MOJIEKYJ], 0Opa3yrouiue XHBOE
BemecTBo Ouocdepsl. KileTouHoe cTpoeHre OpraHn3MoB, Hacesirommx 3eminto. OOMEH BEIIeCTB U
camoperynauus B Ouosorndeckux cucremax. CaMOBOCIpPOHM3BENCHHE; HACIEACTBEHHOCTh H
M3MEHYMBOCTh KaK OCHOBA CYIECTBOBAHMSA KMBOW Mmarepuu. PocT m passurue. Pa3npaxumocTs;
(dbopMbI N30MpaTeNbHON PeaKIMi OPraHU3MOB Ha BHEIIHUE BO3JCHCTBUSA. PUTMHUHOCTD Mpo1ieccoB
KU3ZHEICSITSIIbHOCTH; OMOJIOTMYECKUE PUTMBI M X 3HAYeHHUE. JJUCKPETHOCTh KUBOTO BEIIECTBA U
B3aMMOOTHOUICHHS] YacTU U LIeJoro B OMOcHCTeMax. DHEPro3aBHCUMOCTh JKUBBIX OPraHU3MOB;
¢dopMbl ioTpebneHus saeprun. L{apcTBa )KMBOW MPUPOABI; KpaTKas XapaKTEPUCTHKA €CTECTBEHHON
CUCTEMBbI KJaccu(PHUKaAIUK KUBBIX OpraHu3MoB. BugoBoe pasHoobpasue.

Hemonctpanust CxeMbl, OTpaKaIOIINEe CTPYKTYPBI HAPCTB )KUBOM MPUPOIBI.

[NPEJAMETHBIE PE3VYJIbTATBHI ObYUEHU A

VYyamuecs A0JKHbBI 3HATh:

— YpPOBHU OpraHW3alydyd >KMBOM MaTEepUM W Hay4Hble JUCLUUIUIMHBI, 3aHUMArOLIUECs
M3y4YEHUEM IPOIIECCOB KU3HEACATEIHLHOCTA HAa KAXK/IOM U3 HUX;

— XMMHYECKHUI COCTaB KUBBIX OPraHU3MOB;

— pOJIb XUMHUYECKHUX 3JIEMEHTOB B 00pa30BaHUH OPTaHUUECKUX MOJIEKYII,

— CBOWMCTBa JXHMBBIX CHCTEM U OTJIMYME HUX TMPOSABICHUM OT CXOJHBIX IPOLIECCOB,
MIPOUCXOISAIINX B HEXKUBOU MPUPO/IE;

— LIapCTBA KUBOW MPUPO/IbI, CHCTEMATHKY U MPEACTABUTEIIEH Pa3HBIX TAKCOHOB;

— OpHUEHTHUPOBOYHOE YHUCJIO W3BECTHBIX BHJIOB KUBOTHBIX, PACTCHHH, TpHOOB U
MHUKPOOPTraHU3MOB.

VYyamuecs 10TKHbBI YMETh:

— JlaBaTh OIPEJCICHUS YpPOBHEW OpraHu3aluu KUBOTO U XapaKTEPHU30BaTh MPOLIECCHI
KU3ZHEICSITEIIbHOCTH Ha KaXKJIOM U3 HUX;

— XapaKTepU30BaTh CBOICTBA JKUBBIX CUCTEM,;

— OOBSICHATD, KaK MPOSIBIISIIOTCS CBOMCTBA KMBOT'O HA KaXKJIOM U3 YPOBHEW OpraHU3alluy;

— TMPUBOAUTH KPATKYI) XapaKTEPUCTHUKY HWCKYCCTBEHHOM UM €CTECTBEHHOM CHCTEM
KJIaCCU(PUKAIIMH KUBBIX OPTaHU3MOB;

— 0OBACHATD, TOYEMY OPTaHU3MbI OTHOCAT K Pa3HbIM CUCTEMATHYECKUM TPYIIIaM.

Paznen 1. CrpykrypHasi opraHu3anusi »KuBbIX opranu3mos (11 u)

Tema 1.1. XUMHNUYECKAS OPTAHU3ALIMA KIIETKU (3 u)

DNeMEeHTHBIN cOCTaB KJIETKU. PacmpocTpaHEHHOCTh 3JIEMEHTOB, MX BKJIaJ B 00Opa3oBaHUE
KUBOW MaTepUu U 0OBbEKTOB HEXKUBOW MPUPOJBI. MaKpOIIEeMEHThI, MUKPOIJIEMEHTHI; WX BKIIA] B
o0pa3oBaHHEe HEOPTaHWYECKUX U OPraHUYECKHUX MOJIEKYJ >KHBOTO BemecTBa. Heopranuwueckue
MOJIEKYJbl JKMBOTO BelecTBa. Boja; ee XuMudeckue CBOWCTBAa M Ouonoruyeckas poib. Comnu
HEOPraHWYECKHX KHCIOT, HMX BKJIaJ B OO€CleueHrne TMPOIECCOB IKU3HEACSITEIBHOCTH |
nojaJepkaHue Tromeocraza. Poilb KAaTHOHOB Y AHUOHOB B  O0ECHNEYEHHH MPOIECCOB
Ku3HeaesaTenbHOCTH. OCMOC U OCMOTHYECKOE JaBIIEHHE; OCMOTHUYECKOE TOCTYIJIEHUE MOJIEKYT B

KIeTky. OpraHudeckue MOJICKYTbl. BHOIOTHYECKHE TMONMUMEpPhl — OCNKH; WX CTPYKTYpHAs
opranuzanusi. OyHKIIUA OEIKOBBIX MOJEKYNI. YTIEBOJbI, UX CTPOCHHE W OWOJOTHYECKAas pPOJb.
XKupsl — OCHOBHOW CTPYKTYpHBI KOMIIOHEHT KJIETOYHBIX MeMOpaH ¥ UCTOYHHK DSHEPTHUU.
JHK — w™onekynbl HacneactBeHHocTH. Penymmmkamus JIHK, mnepemada HaciencTBeHHOU

nH(poOpMalUK U3 TOKOJEHUs B mokoieHue. [lepenavya HaciaencTBeHHON MHGPOpMAIUU U3 sSapa B
nurtoruiazmy; Tpanckpurnmus. PHK, ee ctpykrypa u ¢pynkiuu. MadopmanmionHbie, TpPaHCTIOPTHBIE,
pubocomansusie PHK.

Hemonctpanust OOBbEeMHBIE  MOJAEIHM  CTPYKTYPHOW  OpPraHM3alMd  OMOJOTHYECKHX
MOJIMMCPOB — 66JIKOB U HYKJICHUHOBBIX KHUCIIOT, UX CPaBHCHUC C MOACIISIMU HCKYCCTBCHHBIX
MOJTMMEPOB (HATIPUMED, MOTUBUHUIIXIIOPHIA).



I[MPEJMETHBIE PE3VJIbTATBI ObYUEHU A

VYyammuecs 10JIKHBI 3HATh:

— MAaKpOd3JIeMEHTBI, MHUKPOIJIEMEHTH, MX BKJIaJ B 0Opa3oBaHHWE HEOPraHUYECKUX U
OpPraHUYECKUX MOJIEKYJI )KMBOT'O BEILLECTBA;

— XMMHYECKHE CBOMCTBA U OMOJIOTUYECKYIO POJIb BOJIBI;

— POJIb KATUOHOB U aHMOHOB B 00ECIIEYEHNH MPOLIECCOB KU3HEIEATEIbHOCTH;

— YPOBHU CTPYKTYPHOU OpraHn3aluy OEIKOBBIX MOJIEKYIL;

— IPUHIUIBI CTPYKTYPHON OpraHu3aliy U GYHKLUHU YTIEBOOB;

— IPUHIUIBI CTPYKTYPHON OpraHu3aliy U QYHKIIUH KUPOB;

— cTpyKTYypy HyKjIenHOBBIX kucioT (JJHK u PHK).

VYyamuecs 107KHBI yMETD:

— OOBSICHATH MPUHIIMII ACHCTBUS (PEPMEHTOB;

— XapakTepu30BaTh (PyHKIMU OEJIKOB;

— OTMeYaTh SHEPreTUUECKYIO POJIb YIJIEBOJOB U IIACTUYECKYIO (YHKIIHIO KHUPOB.

Tema 1.2. OBMEH BEHIECTB U ITPEOBPA3OBAHUWE DHEPI'MM B KJIETKE (3 u)

OOmeH BemiecTB M InpeoOpa3oBaHME BSHEPrMM B KieTKe. TpaHCIOPT BEIIECTB 4epe3
KIeTouHyr0 MeMmOpany. [luHo- u ¢aronmro3. BHyTpuKIeTOUHOE NHIIEBAPEHHE W HAKOIUICHHE
SHEPI'UH; pacllerUIeHue III0Ko3bl. bBocuHTe3 6eKoB, KUPOB U YIIIEBOJIOB B KIIETKE.

[NPEAMETHBIE PE3VJIbTATBI ObYUYEHU A

VYuyamuecs 10JKHBI YMETh:

— ONMCHIBaTh OOMEH BEIIECTB U NPEBPAILCHUE SHEPTUU B KIIETKE;

— IPUBOJAUTH MOAPOOHYIO CXeMy Ipoliecca OMoCHHTE3a OENKOB.

Tema 1.3. CTPOEHUE N ®YHKINUN KJIETOK (5 u)

IIpoxapuoTnueckue kieTku: ¢opma U pasmepsl. Lluromnazma OakTepualbHOW KIIETKU.
Opranuzanus Mmetabosim3Ma y nmpokapuoT. ['eneTnueckuii anmapar 6axrepuii. CnopooOpa3oBaHue.
PazmHoxeHne. MecTo U pojib MPOKAPHOT B OMOLIEHO3aX. DyKkapuoTHueckas kierka. L{utoruasma
9yKapuoOTHYECKON KieTKu. OpraHemisl LMUTOIUIa3Mbl, UX CTPYKTypa M ¢yHKIuH. Llutockener.
Brxitouenns u ux posib B MeTaOonu3Me KJIeTOK. KierouHoe sipo — LEHTp YIpaBieHHs
KHU3HEJCATENbHOCThIO KIETKU. CTPYKTYpbl KJIETOYHOIO fA1pa: siiepHas 000J04YKa, XpOMaTHH
(rerepoxpomatuH), AApbIIIKO. OCOOEHHOCTH CTPOEHUS PAaCTUTENbHOM KIeTKH. [leneHue KIeToK.
Krnerku B MHOroksierounom opranusMme. [lonstue o nuddepeHpoBke KIETOK MHOTOKJIETOUHOTO
opranuszMa. Murotnueckuit nuki: uarepdasa, pexymnukanus JJHK; muto3, ¢passl MUTOTHYECKOTO
JIEICHUsT U TpeoOpa3oBaHus XPOMOCOM. buojorndeckuii CMbICT W 3HA4eHHE MUTO3a (Oecroiioe
pa3sMHOXEHHE, POCT, BOCIOJIHEHUE KJIETOYHBIX MOTEPh B (DPM3MOJOTHYECKUX M MATOJOTHYECKHX
ycnoBusix). Knerounas teopust ctpoeHus OpraHu3MoB.

HemoHcTpanusa IIpuHOMNUANbHBIE CXEMBI YCTPOMCTBA CBETOBOIO M AJIEKTPOHHOIO
MHUKPOCKOTOB. CXEMbl, WLTIOCTPUPYIOIINE METO/bl MpernapaTuBHON OMOXMMUU M UMMYHOJIOTHH.
Mopnenn knetkd. CXeMbl CTpPOEHHS OpPraHOWJOB PACTUTEIBHOW U JKUBOTHOM  KIIETOK.
MuxkponpenapaTbl KJIETOK pAacTeHUH, IKUBOTHBIX UM  OJHOKJIETOYHBIX TpuOoB. Durypsl
MUTOTHUYECKOTO JEJIEHUS B KJIETKaX KOPEIIKa JIyKa 10 MUKPOCKOIIOM M Ha cxeme. Marepuaisl,
paccka3sbiBarolie o ouorpadusx y4eHbIX, BHECIINX BKJIAJ B pa3BUTHE KJIETOUHOMN TEOPUH.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

1. Usyuenwue kiieTok OaKTepuil, paCTEHUI U KUBOTHBIX HA TOTOBBIX MUKpOMpenaparax .

I[MPEJMETHBIE PE3VJIBTATBI ObYUEHU A

VYyamuecs T0KHBI 3HATE:

— OIpEAeNeHUs] TMOHATHM: <«IIPOKAPUOTHI», <«QYKApPUOTBI», «XPOMOCOMBI», «KapHOTHUI»,
«MHUTO3Y;

— CTPOEHUE MPOKAPUOTUUECKON KIIETKH;

— CTpOEHUE MPOKAPHOT (OAKTEPHH M CHHE3EJICHBIE BOJOPOCITH ([IMAaHOOAKTEPHUN));

— CTPOEHUE 3YKAPHUOTUYECKON KIIETKH;

— MHOT000pa3ue dyKapuor;

— 0COOEHHOCTH CTPOCHHS PACTUTEIHHON U YKUBOTHOU KJIETOK;

— IJIaBHBIE YaCTH KIIETKH;



— OpraHOU/IbI IUTOIIA3MBI, BKITFOUCHUS;

— CTaJM1 MUTOTHYECKOTO IMKJIa U COOBITHS, TPOUCXOAIINE B KJIETKE HA KAXI0M U3 HUX;

— TIOJIOKEHHUS KJIETOYHOW TEOPHU CTPOCHUSI OPraHU3MOB;

— OMOJIOTUYECKHUI CMBICII MUTO3A.

VYyamuecs 107KHBI yMETD:

— XapaKTepu30BaTh META00IN3M Y MPOKAPHOT;

— OIHKCHIBATh TEHETUYECKHI anmapar OakTepuii;

— OMKCHIBATh MPOIECCH CIIOPOOOpa30BaHUs U Pa3MHOKEHUSI MPOKAPHOT; — OOBSACHATH
MECTO U POJIb MPOKAPHOT B OMOIIEHO32X;

— XapakTepu3oBaTb (YHKIIMM OPraHOMIOB IIUTOIUIa3Mbl, 3HAUYE€HHE BKIIOYEHUN B
KHU3HEIEATSTBHOCTH KIICTKH;

— ONKCHIBATH CTPOCHHE U (HYHKIIUU XPOMOCOM.

METAIIPEJIMETHBIE PE3VYJIbTATHI OBYUEHU A

VYyaiuecs 10JKHBI YMETh:

— COCTABJIATH CXEMBI M TAOJUIIBI U1l HHTETPAIMU TIOTYICHHBIX 3HAHUIA;

— 0000111aTh U 1eJaTh BHIBOJBI 10 U3YYEHHOMY MaTepuaity;

— paboTaTh C JOMOJHUTEIBHBIMA HCTOYHHKAMH HH(POPMALMU U HCIIOJIB30BaTh HX IS
MOKMCKa HEOOXOAMMOT0 MaTepuana;

— TIPEACTABNIATh WM3YYCHHBIM Marepuaj, HCIONb3ys BO3MOXHOCTH KOMITBIOTEPHBIX
TEXHOJIOTHI;

— OOBSICHATH PUCYHKH U CXEMBI, IPEJICTABICHHBIE B YICOHHKE;

— CaMOCTOSATENIbHO COCTaBJISTh CXEMbl MPOIECCOB, MPOTEKAIOIIMX B KIETKEe, H
«IPHUBSI3BIBATEY» OTIEIBHBIC UX ATAIBI K PA3JINYHBIM KIETOYHBIM CTPYKTypam;

— WJUTIOCTPUPOBATH OTBET MPOCTEHIIMMU CXEMaMHU U PUCYHKAMU;

— paboTaTh € MHKPOCKOIIOM ¥  H3TOTOBIIITH  TNPOCTEHIIME  Mpenaparsl s
MHUKPOCKOIMYECKOT'0 UCCIIeI0OBAHHUS.

Paznen 2. Pa3mHokeHHe U HHAUBHIYAJbHOE Pa3BUTHE OPraHu3MoB (4 u)

Tema 2.1. PASMHOXEHUE OPTTAHU3MOB (2 u)

CymHocts ¥ (POpMBI pa3MHOXKEHHsT OpPraHu3MOB. becroioe pa3MHOXKEHHE pacTeHHHA U
KHUBOTHBIX. [loOBOE pa3MHOXKEHHE XHBOTHBIX M PACTEHMI; 0Opa3oBaHUE IOJOBBIX KIETOK,
OCEMEHEHHE U OIIO0TBOpEeHHE. bruonornueckoe 3HaueHNe MoJIOBOTr0 pa3MHOKeHUs. ['ameTorenes.
Ilepuonel 0OpazoBaHMsI TOJOBBIX KIETOK: pa3MHOXKEHHME, pOCT, co3peBaHMe (Meilo3) u
dhopmupoBanme. OCOOEHHOCTH CriepMaToreHe3a u oBorene3a. OTioJ0TBOpEHUE.

Hemonctpauus Ilnakarel, WITIOCTpUpPYIOIIKME CIOCOOBI BEreTaTMBHOIO Pa3MHOKEHHS
TUTOIOBBIX JIEPEBBEB M OBOUIHBIX KYJIbTYp. MUKpomnpenapatsl siinekiaerok. Portorpadum,
OTpakarolye pa3Hoo0pa3re MOTOMCTBA Y OAHOM Mapbl pOAUTENEH.

IMPEAMETHGIE PE3VYJIbTATHI OBYUEHU A

VYuyarmuecs 10JKHBI 3HATh:

— MHoOroo6pasue GpopM 6ecroIoro pa3sMHOKEHHS U TPYIIbl OPraHU3MOB, Ul KOTOPBIX OHU
XapaKTePHBL;

— CYIIHOCTB MTOJIOBOTO PA3MHOKEHHSI U €T0 OMOJIOTHYeCKOe 3HAUCHHE,

— IIpOLIECC TAMETOTE€HE3A;

— Mei03 U ero OMOJIOTUYECKOE 3HAUEHUE;

— CYIIHOCTb OILJIOJIOTBOPEHUS.

VYyamuecs 10TKHBI YMETh:

— XapakTepu30BaTh OMOJIOTNYECKOE 3HAUCHHE OECIIONIOr0 Pa3sMHOKEHUS;

— OOBSCHATB TPOIIECC MEH03a, MPUBOISAIINI K 00pa30BaHUIO TAIJIOWIHBIX TaMeT.

Tema 2.2. UTHANBUJY AJIbBHOE PA3BUTUE OPTTAHU3MOB (OHTOI'EHE3) (2 u)

DOMOpHOHANBHBINA Meproa pa3BuTHsA. OCHOBHBIE 3aKOHOMEPHOCTH JIpOOJICHUs; 00pa3oBaHue
OTHOCJIOHHOTO  3apofpllia —  Omactynbl. [acTpymauus; 3aKOHOMEPHOCTH — 0Opa3oBaHUs
JNBYXCJIOMHOTO  3apoipliia —  ractpyibl.  [lepBuuHbIE ~ OpraHoreHe3 W  JajbHEWIIas
muddepeHIMpoBKa TKaHel, opraHoB u cucteM. [locTamOpuoHanbHbI nepuoa pa3Butusi. opMel
MMOCTAMOPHUOHATILHOTO TIEpUOJa pa3BUTHA. HempsiMoe pa3BuUTHE; TIONMHBIA W HEMOJHBIN
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Metamopo3. buomornyeckuii cmbicn pa3Butus ¢ meramopdosom. Ilpsmoe passutue. Poct
ONpPEACIICHHBIN U HEONPEAEICHHBIN.

Hemonctpanus TaOnuibl, WIUTFOCTPUPYIONIUE Tpolecc mMeramopdosa y Oecrmo3BOHOYHBIX
(’KECTKOKPBUIBIX U YEHTYHYATOKPBUIBIX HACEKOMBIX ) M IIO3BOHOYHBIX (aMbuouii).

[NPEJAMETHBIE PE3VJIbTATHI ObBYUEHU A

VYyamuecs 1071KHbI 3HATH:

— ONPEJEIIEHNE TIOHITUS «OHTOTEHE3);

— NEPUOU3ALNIO UHANBUIYAIBHOIO PA3BUTHS;

— 3Tanbl YMOPUOHATILHOTO pa3BUTHUS (APOOICHHE, TACTPYIIAIMS, OPraHOTeHE3);

— QopMBbl MOCTAIMOPHOHANBHOTO MEPHOJAa Pa3BUTHS: HENPSMOE Ppa3BUTHE, PA3BUTHUE C
MIOJIHBIM U HETIOJIHBIM MPEBPAIICHUEM;

— NPsAMOE Pa3BUTHUE;

— OCOOEHHOCTH OIPEAEIEHHOTO U HEOIIPEAEIEHHOTO POCTa.

VYyamuecs 1071KHbI yMETh:

— OIKCHIBATH MPOIIECCH, MPOTEKAOLINE TPU APOOICHUH, TACTPYISALUN H OPraHOTEHE3E;

— XapaKTepu30BaTh (GOPMBbI MOCTIMOPUOHAIBHOTO PA3BUTHS;

— pasnuyarb COOBITHS, CONPOBOXKIAIOIINE PAa3BUTHE OPraHM3Ma MPHU MOJHOM U HEMOJIHOM
MIpEBpAaIlCHNH;

— OOBSICHATH OMOJIOTUYECKUI CMBICIT Pa3BUTHUS C MeTaMOp(ho30Mm;

— XapaKTepU30BaTh ATAIlbl OHTOTeHE3a MPU MPSIMOM OCTAIMOPUOHATILHOM Pa3BUTHUU.

METAIIPEAMETHBIE PE3VYJIbTATBI OBYUEHU A

VYyamuecs 101KHbI yMETh:

— CpaBHUBATh M COMNOCTABJIATH MEXKIY COOOW ATambl Pa3BUTHS >KUBOTHBIX H3YYEHHBIX
TaKCOHOMHMYECKHUX TPYIIIL;

— HCIOJb30BaTh HWHIYKTUBHBIA M JEAYKTUBHBIM TMOJIXOJbI TPH H3YyUYEHUU KPYIMHBIX
TaKCOHOB;

— BBISIBJISITH IPU3HAKK CXOJCTBA U PA3JIMUUS B PA3BUTUHU KUBOTHBIX PA3HBIX TPYIIIL;

— 0000111aTh U 1eJaTh BHIBOJBI 0 U3YUEHHOMY MaTepuanty;

— paboTaTh C JIOMOJHUTEIHbHBIMH HCTOYHHUKAMU HHGOPMAIIMH W HCIOJIb30BaTh MX IS
MOKMCKa HEOOXOANMMOT0 MaTepuana;

— TMPENCTaBIATh HW3YYEHHBIH MaTepuall, UCIHOJIb3ysl BO3MOXHOCTH KOMITBIOTEPHBIX
TEXHOJIOTHH.

Pasznen 3. HacieacTBEHHOCTh M U3MEHYUBOCTH Opranu3mMon (17 4)

Tema 3.1. 3AKOHOMEPHOCTU HACJIIEJOBAHUSA ITPU3HAKOB (10 1)

OtkpsiTue I'. MenaeneM 3akoHOMepHOCTEN Hacle0BaHUs NpU3HaKoB. [ nOpumonornueckuit
METOJT U3y4YEeHHs HACJIEICTBEHHOCTH. MOHOTHOPUAHOE U MONUTHOPUIHOE CKpEeIIMBaHUE. 3aKOHbI
Mengens. HesaBucumoe M CHEIUIEHHOE HAaCIENOBAaHME. [ e€HETHYEeCKOoe ONpeleieHUue IoJIa.
I'enotun kak nenocTHas cucrema. B3anmoielicTBie reHOB B ONPEIENICHUN TPU3HAKOB.

HemoHnctpanust KapTel XpoMocoM yenoBeka. PooCHOBHBIE BBIJAIONIUXCS MPEICTaBUTEIEH
KyJIbTYpbl. XpOMOCOMHBIE aHOMAJIUH Y€IOBEKa U UX (PEHOTUITUIECKHUE MPOSIBICHUS.

JlabGopaTropHble U MpaKkTHYecKue padoThl

2. Perienne reHeTUYECKUX 33a/]a4 U COCTABIICHUE POJIOCIOBHBIX.

I[MPEJMETHBIE PE3VJIbTATHI ObBYUEHU A

VYyamuecs 1071KHbI 3HATD:

— OMNpEIENIeHUs NMOHITUN: «T€H», «TOMHUHAHTHBIN I'eH», «PELECCUBHBIM T'eH», «IIPU3HAKY,
«CBOWCTBO», «(PEHOTHUI», «TCHOTHUI», «HACIEACTBEHHOCTBHY», «U3MEHUYHBOCTDHY, «MOIAU(PUKAIIUN,
«HOpMa PEAKLIUN», «MYTALUN», «COPT», «IIOPOJA», IITAMM;

— CYUIHOCTb T'HOPHJIOJOTHYECKOT0 METOJa H3YYEHHUS HACIECICTBEHHOCTH; — 3aKOHBI
Mennens;

— 3aKOH MopraHa.

VYyamuecs 1071KHbI yMETh:

— HMCMOJIb30BaTh MPU PEIICHUH 33]]a4 FT€HETUYECKYIO CHUMBOJIUKY;

— COCTaBJIATh T€HOTHUIIBI OPTaHU3MOB U 3aIIUCHIBATH UX TAMETBHI;
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— CTpPOUTH CXEMbI CKpEIMBaHUS NPU HE3aBUCMMOM M CILEIJIEHHOM HAacJeI0BaHUH,
HAacCJIEeA0BaHUH, CLIETUICHHOM C TIOJIOM;

— XapaKTepU30BaTh CYIIHOCTh T€HETUYECKOr0 OMPEIeNICHNUs 10Ja Y PACTEHUHN U )KUBOTHBIX;

— XapaKTepu30BaTh F'EHOTUII KaK CUCTEMY B3aUMOJCHCTBYIOIIMX I'€HOB OpPraHU3Ma;

— COCTaBJIATh IPOCTEMIINE POAOCIOBHBIE U PEIIATh TEHETUYECKUE 3a0aUU.

Tema 3.2. 3AKOHOMEPHOCTU U3MEHUYNBOCTU (4 u)

OcHoBHbBIE (OPMBI U3MEHUYMBOCTU. | €HOTHIIMYECKAsh M3MEHYMBOCTh. MyTamuu. 3HaueHUE
MyTalul JJisl MPAaKTUKH CEJIbCKOTo X03siicTBa U OnorexHonoruu. KoMOuHaTHUBHAS U3MEHUNUBOCTbD.
OBOJIIOIIMOHHOE ~ 3HAUYE€HHE  KOMOMHATHMBHOM  M3MEHUYMBOCTH.  DeHoTUnHuYecKas,  WIH
MOAU(UKAIIMOHHAS, U3MEHYMBOCTh. Posb ycioBHil BHEWIHEH Cpellbl B Pa3BUTHH U MPOSBICHUU
IIPU3HAKOB U CBOMCTB.

Hemonctpanus [Ipumepsl MoaupUKalmOHHON U3MEHYUBOCTH.

JlaGopaTopHble M IpaKTHYeCKHEe PAdOTHI

3. Tloctpoenue BapUAIITMOHHOMN KpUBOH (pa3mepsl JIMCTHEB pacTeHui,
AQHTPOIIOMETPUYECKHE JaHHBIC YUAIIUXCS).

[NPEJAMETHBIE PE3VYJIbTATBHI ObYUEHU A

VYyamuecs A0JKHbBI 3HATh:

— BUJbl U3MEHYMBOCTH U PA3JINYUS MEKIY HUMH.

VYyamuecs 107KHbI yMETh:

— pacro3HaBaTh MyTallHOHHYIO 1 KOMOMHATHUBHYIO U3MEHUHUBOCTD.

Tema 3.3. CEJIEKIIUSI PACTEHUH, )KUBOTHBIX Y MUKPOOPI'AHU3MOB (3 1)

LleHTpbl MPOUCXOXKICHHUSI U MHOroo0pasus KyJIbTypHbIX pacteHuil. Coprt, mopoja, IMITaMM.
MeTo/ibl CeNIeKIMN PaCTEHUN U JKUBOTHBIX. JJOCTMKEHUSI 1 OCHOBHBIE HAITPABJICHUSI COBPEMEHHOU
CeJIeKUMU. 3HAUYEHHE CEJEeKUMH JJIs Pa3BUTHS  CEJIbCKOXO3SIMICTBEHHOTO IPOU3BOJICTBA,
MEAULIMHCKON, MUKPOOMOJIOTHYECKON U APYTUX OTpACIIEeil MPOMBIIIIEHHOCTH.

Jemonctpanust CpaBHUTENBHBIN aHAIN3 MTOPOJ] JOMAIIHUX KUBOTHBIX, COP- TOB KYJIBTYPHBIX
pacTeHMd W WX AUKUX TpenkoB. Kommekuum © mpemnapaThl COPTOB KYJIBTYPHBIX PacTEHUH,
OTIUYAIOIINXCS HAMOOIBIIEH MII0I0BUTOCTHIO.

[MPEAMETHBIE PE3VJIbTATHI ObBYUEHU A

VYyamuecs 1071KHbI 3HATH:

— METO/IbI CEJICKITUH;

— CMBICJ ¥ 3HaYEHUE SIBJICHU Te€TePO3UCca U MOIUILIONINH.

VYyamuecs 10TKHbBI YMETh:

— OOBSICHATh MEXaHU3MBI TIEpeaul MPU3HAKOB M CBOWMCTB W3 IMOKOJIEHUS B MOKOJCHHUE U
BO3HUKHOBEHHE OTJIMYUNA OT POAUTEIBCKUX (POPM y TIOTOMKOB.

METAIIPEJIAMETHBIE PE3VYJIbTATBI OBYUEHU A

VYyamuecs 10TKHbBI YMETh:

— JIaBaTh XapaKTEPUCTUKY T€HETUIECKIX METOJIOB U3yUeHUsI OMOJIOTHYECKHX O0BEKTOB;

— paboTtarth ¢ y4eOHHKOM, paboueli TeTpaablo U JUAAKTUYECCKUMH MaTepruaJaMu;

— COCTaBJIATh KOHCIEKT maparpada yuyeOHHKa 10 W/WIM TOCJIe W3Yy4eHHUs Marepualia Ha
YPOKE;

— pa3pabaThIBaTh MJIaH-KOHCIIEKT TEMBI, UCTIONb3Ysl pa3HbIE HCTOYHUKHU HH(OPMAIIHH;

— TOTOBHUTHb YCTHbIE COOOIIEHHS M MHUChbMEHHbIe pedeparbl Ha OCHOBE O0O0OIIEHHUS
MaTepuasna yueOHUKa U JOMOIHUTEIBHOMN JINTEPATYPHI;

— MOJL30BaThCS TOMCKOBBIMH cUcTeMaMu VIHTepHeTa.

Paznen 4. JBoaonus :xuBoro mupa Ha 3emue (19 u)

Tema 4.1. PASBUTUE BUOJIOIMM B JIOJAPBUHOBCKUI IIEPUO/ (2 1)

Pa3BuTtrHe Omonoruu B JOJApPBHHOBCKHM MepHoJ. ['0COACTBO B Hayke MpeACTaBlIeHUN 00
«M3HAYATBHOM I11€J1eCO00Pa3HOCTH» M HEW3MEHHOCTH >KMBOW mpuponbl. Paborer K. JIlunues mo
CUCTEMATUKE PaCTEHUH U )KMBOTHBIX. JBostoniMoHHas teopust K. b. Jlamapka.

Hemonctpauus buorpaduu ydeHbIx, BHECIIUMX BKJIaJ B Pa3BUTHE SBOJIIOIMOHHBIX HICH.
Kuznb u gesrensHocts XK. b. Jlamapka.
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Tema 4.2. TEOPUA Y. JAPBUHA O IIPOUCXOXIEHWMW BUJIOB IIVTEM
ECTECTBEHHOI'O OTBOPA (3 1)

[Ipennoceiiku Bo3HUKHOBeHHs yueHus Y. [lapBuHa: TOCTH)KEHUS B 00JaCTU €CTECTBEHHBIX
HayK, 3KcneauinoHHbrii Matepuan Y. Jlappuna. Yuenue Y. /lapBuHa 00 MCKYCCTBEHHOM OTOOpE.
Yuenne Y. JlapBuHa 0 ecTecTBeHHOM oTOOpe. Bujg — snemeHTapHas SBONIOIMOHHAS CIUHUIIA.
Bceobmias muauBuayanbHas U3MEHYUBOCTh UM M30BITOUHAS YHCIEHHOCTh MOTOMCTBA. bopnOa 3a
CYIIECTBOBAHHE M €CTECTBEHHBINA 0TOOD.

JHemonctpanust buorpadus Y. Jlapsuna. Mapmipyt u koHKpeTHble Haxonku Y. J[apuHa BO
BpeMs ITyTEHIECTBUS Ha Kopadie «Bburiby.

[NPEAMETHBIE PE3VYJIbTATBI ObYUEHU A

VYyamuecs 10JKHBI 3HaTh:

— TPEJCTaBIIEHUs] €CTECTBOUCIBITATENEH JIOJAPBUHOBCKOW SIOXH O CYIIHOCTH XUBOU
MIPUPO/IbI;

— B3rsabl K. JIuHHEs Ha cucteMy )KMBOTO MUDa;

— OCHOBHBIC II0JIOKEHHs 3BoOIMOHHONM Teopuu K. b. Jlamapka, ee IO3UTHBHBIE H
OLIMOOYHBIC YEPTHI;

— yuenue Y. JlapeuHa 00 UCKycCcTBEeHHOM 0TOOpe; — yueHue Y. [lapBuHa 0 €CTECTBEHHOM
otbope.

VYyamuecs 107KHBI yMETD:

— OIICHUBATh 3HaUeHue 3BotolmoHHoN Teopun K. b. Jlamapka asns pa3BuTust 6M0I0ruy;

— XapakTepu30BaTh NPEAIIOCHIIKA BOSHUKHOBEHHS 3BOIOLMOHHON Teopun Y. J[apBHHa;

— J1aBaTh ONPEICIICHUS MOHATUI «BUI» U «TIOMYJISIIUA»;

— XapaKTepu30BaTh NPUIMHBI OOPHOBI 32 CYIIECTBOBAHMUE;

— ONpeleNsITh 3HAYeHHWE BHYTPUBHIIOBOW, MEXBUIOBOH OOpPHOBI 3a CYIECTBOBaHHE H
00pbOBI C A0MOTHIECKUMH (PAKTOPAMU CPEJIbI;

— JlaBaTh OLIEHKY €CTECTBEHHOI'0 0TOOpa KaK pe3ysbTara 00phObI 3a CYIIECTBOBAHUE.

Tema  4.3. COBPEMEHHBIE  IIPEACTABJIEHUA  Ob  DBOJIIOIUMN.
MUKPOSBOJIIOLMA 1 MAKPOSBOJIIOLMSA (5 1)

Bun kak reHeTMdeckM H30JMpPOBAaHHAS CHCTEMa; pENpPOAYKTUBHAs H3OJSAIUS U €€
MexaHu3Mbl. [lonynsanuoHHas CTpyKTypa BHAA; dKOJOTMYECKUE M T€HETUYECKHE XapaKTEPUCTUKH
nonymsiuil.  [lomynsiust —  s;meMeHTapHash HBOJIIOLMOHHAS —enuHuna. lIlytm u  ckopocTb
BUZI000pa30BaHus; reorpagueckoe M 3KOJOTHMUEcKoe BHI000pa3zoBaHue. [ 1aBHbIE HampaBiIeHUs
ABOJTIOIIMOHHOTO Tporiecca. Apomopdo3, uaumoamanrtamnusi, oOmas gereHepamnus. OCHOBHBIE
3aKOHOMEPHOCTH JBOJIIOLMU: JUBEPreHIus, KOHBEpreHuus, napamwienusMm. lIpasunma sBomronuun
rpynn  OpraHu3moB.  Pe3ynbTarbl  3BOJIOLMU:  MHOrooOpasue  BHUAOB, OpraHHuYecKas
11€J1eC000pPa3HOCTh, TOCTENIEHHOE YCIIOKHEHHE OpTaHU3aIiH.

HemoHcTpanus CxeMmbl, WIITIOCTPUPYIOIIKME MNpolecc reorpaduyeckoro BHI000pa30BaHMUsL.
JXKuBble pacTeHUss U SKUBOTHBIC, TepOapuu U KOJUICKIIMH, TOKA3bIBAIOIINE WHIUBUIYATHHYIO
M3MEHYUBOCTh U Pa3HOOOpa3re COPTOB KYJNbTYPHBIX PACTEHHHM U MOPOJ JOMAIIHUX >KUBOTHBIX, a
TaKXKe pe3yJbTaThl MPHUCIIOCOOJEHHOCTH OpPraHW3MOB K Cpeie OOWUTaHWs U pe3yibTaThl
BUJ000pa3oBaHud. [IpuMeppl TOMOJOTMYHBIX UM aQHAJOTUYHBIX OPraHoB, HMX CTPOEHUS U
MPOUCXOXKACHUSI B OHTOreHeze. CXeMbl COOTHOIIEHHUS MyTeHl MPOrpecCMBHON OMOJIOTHUYECKON
sBOIIIOLIMU. MaTepuaibl, XapakTepU3yolue IpecTaBuTeNlel KUBOTHBIX U PACTEHUHN, BHECEHHBIX
B KpacHyro KHUTY M HaxoJAIMXCs 0T OXPAHOM roCyapcTBa.

JlabGopaTropHble U NpaKkTHYecKue padoThl

4. W3ydeHue NpUCIOCOOIIEHHOCTH OPraHU3MOB K Cpejie OOMTaHus ™.
5. HM3yueHue M3MEHUMBOCTH, KPUTEPUEB BUA, PE3YJIHTATOB UCKYCCTBEHHOTO 0TOOpa HA
COpTax KyJIbTYPHBIX paCTCHHIA™.

[NPEAMETHBIE PE3VYJIbTATBI ObYUEHUA

VYyamuecs 10JKHBI 3HATh:

— 3HaueHue 3a00Thl O TOTOMCTBE IS BBIKHBAHMUS;

— OMpeAeNICHUs OHITHH «BUII» U «TOMYJIALIHY;

— CYIIHOCTh N'€HETUYECKHX MTPOLIECCOB B MOMYJISIIUAX;
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— (opmbl BUI00OpazOBaHUS;

— OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLIMH: TUBEPIreHINI0, KOHBEPTCHIIUIO U MapalIeNIn3M;

— pe3yJbTaThl 3BOJIIOLUH.

VYyamuecs 1071KHbI YMETh:

— OOBACHATH MPUYMHBI Pa3/eICHUs BHUOB, 3aHUMAIOIINX OOIIMPHBIA apean oOUTaHUs, HA
MONYJIALINY;

— XapaKTepu30BaTh MPOIECC IKOJOTMUECKOTO U reorpauaeckoro BH1000pa30BaHUs;

— OIICHMBAaTh CKOPOCTh BUA000pa30BaHMUS B Pa3jIMYHBIX CHUCTEMATUYECKUX KaTErOpHUsX
YKUBOTHBIX, PACTEHUN U MUKPOOPIaHU3MOB;

— XapakTepu3oBaTh apoMopd03, HAN0AANITAIUIO U O0IIYIO JeTeHEPALIUIO;

— [PUBOJUTH IPUMEPBI TOMOJIOTUYHBIX U aHAJIOTMYHBIX OPraHoB.

Tema 4.4. TIPMCIIOCOBJIEHHOCTH OPTAHM3MOB K VYCJIOBUSIM BHEIIHEM
CPE/JIbI KAK PE3VJIBTAT 3BOJIIOLIIUMU (3 u)

buonoruueckuii nmporpecc u O6monorudeckuii perpecc. IlpucnocodburenbHpie 0cOOEHHOCTU
ctpoeHus. [lokpoBUTENBCTBEHHAs] OKpacka IMOKPOBOB Tela: CKphIBAaIOIIasl OKpacka (OJAHOTOHHAs,
IBYXTOHOBas, pacwieHsomas W  Jp.); M[OpefocTeperaromias  okpacka.  MHUMHKpPHSL.
[IpucnocoOuTenbHOE OBEACHNE KUBOTHBIX. 3a00Ta 0 motomMcTBe. DU3HOIOTHYECKHEe aJanTaluy.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH.

Jemonctpanus Minmroctpanuu, JEMOHCTPUPYIOLIME CTPOCHUE Tella JKUBOTHBIX U
pPaCTUTENBHBIX OPraHU3MOB, OOECIEYMBAIOIIEE BBDKMBAHHE B TUIUYHBIX I HHUX YCIOBHUSX
cymecTBoBanus. IIpuMepsl pasinuyHbIX BUIOB OKPOBUTEIBCTBEHHOW OKPACKH Y )KMBOTHBIX.

JlaGopaTopHble H NpaKTU4YecKne padoThl

6. OOcyxaeHue Ha MOJEISX POJIM IPUCITOCOOUTEIILHOTO MOBEICHUS JKUBOTHBIX.

I[TPEAMETHBIE PE3VJIbTATBI ObYUYEHNW A

VYyamuecs 107KHBI 3HATH:

— TJIaBHBIE HAIIPABJICHMS YBOJIIOIUK: OMOJIOrMUECKHUI Tporpecc u OMOJIOTMYeCKUil perpecc;

— TUIIBI TIOKPOBUTEIHCTBEHHON OKPACKH (CKpBIBAIOIIast, MPeI0CTeperaroias) 1 X 3Ha4eHHne
JUTSl BBDKUBAHUS;

— OTHOCHUTEJIbHBIN XapakTep MPUCIIOCOOICHHUI;

— 0COOEHHOCTH MPHUCIIOCOOUTEIBHOTO MOBEACHMS.

VYyamuecs 10TKHbBI YMETh:

— MPUBOAMUTH NPUMEPHI MPHUCIIOCOOUTENBHOTO CTPOCHMS Tela, MOKPOBUTEIbCTBEHHOM
OKpacKH{ ITOKPOBOB U NIOBEJACHUS KUBBIX OPraHU3MOB.

Tema 4.5. BOSBHUKHOBEHUE XXWU3HU HA 3EMIJIE (2 u)

Opranudeckuii MUp Kak pe3yJsibTaT 3BOJIIOLMU. BO3HUKHOBEHHNE U pa3BUTHE KU3HU Ha 3eMJle.
Xumnueckuil, npeabuonornueckuil (teopus akagemuka A. M. Onapuna), OuOJIOrHMYecKUl U
COLIMAJIBHBIA JTaIlbl PAa3BUTHs KUBOW Marepuu. PUIOTEHETUYECKHE CBSI3M B KMBOM IIPHUPOJE;
€CTeCTBEHHasl Kilaccu(ukanus >KUBBIX opraHu3moB. JlemoHcTpauus CXxemMbl BO3HUKHOBEHUS
OJTHOKJIETOYHBIX 3YKAapHUOT, MHOTOKJIETOYHBIX OpPraHW3MOB, pPa3BUTHS LAPCTB pPACTEHUU U
KUBOTHBIX.

[NPEAMETHBIE PE3VJIbTATBI ObYUYEHU A

VYyamuecs 10IKHBI 3HATD:

— teoputo akagemuka A. M. OnapuHa o MpOMCX0KICHUH )KU3HU Ha 3eMIIe.

VYuyamuecs 107KHBI yMETD:

— XapakTepU30BaTh XHUMHUYECKUH, MPEIOMOIOTHUUECKHUI, OWOJOTHYECKUNA M COIUAIbHBIN
JTanbl Pa3BUTHUS )KUBON MaTepUH.

Tema 4.6. PABBUTUE XXU3HU HA 3EMIJIE (4 u)

Pa3BuTHe )xn3HM Ha 3eMiie B apXEHCKYyI0 U POTEPO30- CKYI0 3phl. [lepBrIe ciaenbl )KU3HU Ha
3emiie. [losiBneHne Bcex COBPEMEHHBIX THUIIOB OECIIO3BOHOYHBIX >KUBOTHBIX. [lepBbie XOpIOBbIE.
PazButue BomHbIX pactenuil. PazButue xu3Hu Ha 3emiie B majneo3oiickyio »py. llosBiaeHue u
SBOJIIOLMS CYXOIYTHBIX pacTeHuil. [lanmopoTHHKHM, CEMEHHbIE NANOPOTHHUKH, TIOJIOCEMEHHBIE
pacteHusi. BO3HMKHOBEHHE IO3BOHOYHBIX: PBIO, 3€MHOBOJHBIX, IMpecMbIKaomuxcsa. Pa3zButue
JKU3HM Ha 3emiie B ME3030MCKYI0 M KaWHO30MCKyr 3pbl. [losiBIeHne u pacnpocTpaHeHue
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IIOKPBITOCEMEHHBIX pacTeHui. Bo3HMKHOBEHME NTUI U MieKonuTaromux. [losBieHue u pa3BuTue
npumatoB. [Ipoucxoxaenue yenoBeka. MecTo yenoBeka B XKMBOW mpuponae. CucreMaTrudyeckoe
nojoxkeHne Buaa Homo sapiens B cucTeMe JKMBOTHOTO Mupa. IIpu3Haku M CBOWCTBA YellOBEKa,
MIO3BOJISIFOIINE OTHECTH €r0 K Pa3IMYHbIM CUCTEMAaTHUYECKUM IPYyIIaM apcTBa >KUBOTHBIX. CTaauu
9BOJIIOLIMM YE€JIOBEKA: APEBHEHIIMI 4YEIOBEK, APEBHUN YEJIOBEK, IEPBbIE COBPEMEHHBIC JIOIM.
CaoiicTBa uenoBeka Kak Ouonornueckoro Buaa. [lomymsiuonHas ctpykrypa Buga Homo sapiens;
YeJI0OBEYECKHE pachl; pacooOpa30BaHKE; €AMHCTBO MPOUCXOXKICHHS pac. AHTHHAy4YHas! CYIIHOCTb
pacuzMa.

Hemonctpauus Penpoaykuun kaptut 3. Bypuana, orpaxkaromux ¢GayHy u Gropy pazaIndHbIX
3p u nepuo1oB. Cxembl pa3BUTHS LAPCTB KUBOU MpHUpoabl. OKaMEHENIOCTH, OTIEUYaTKU PACTEHUI B
JPEBHUX NOpoJiax. MoJienu CKeJIeTOB UeI0BEKa U T03BOHOYHBIX )KUBOTHBIX.

I[NPEAMETHBIE PE3VJIbTATBI ObYUYEHU A

VYyamuecs 10JKHbBI 3HaTh:

— JTarnbl Pa3BUTHUS )KUBOTHBIX M PACTEHUI B Pa3IMUHbIEC IEPHO/IbI CYIIECTBOBAHUS 3€MJIH;

— JIBUKYLIUE CUIIBI aHTPOIIOTE€HE3a;

— CHUCTEMaTHUYECKOE MOJIO0KEHUE YeIOBEKa B CUCTEME JKUBOTHOTO MUPA;

— CBOMCTBA Y€JI0BEKa KaK OMOJIOTUYECKOI0 BUJIA;

— 9JTalbl CTAHOBJEHHUS YelOBEKa Kak OMOJIOTMYECKOro BHUIA; — pachl 4YeJoBeKa U HUX
XapaKTepHbIC OCOOCHHOCTH.

VYyaiuecs 10JKHBI YMETh:

— ONMCBIBATh PA3BUTHUE KU3HU Ha 3eMJI€ B apXEHCKYI0 U MPOTEPO30HCKYIO IPBbI;

— ONKCHIBATH PA3BUTHE KU3HU HA 3eMJI€ B MaJICO30MCKYIO APY;

— ONMCHIBATh PA3BUTHUE KU3HU Ha 3eMJIE€ B ME3030MCKYIO 3pY;

— ONKCHIBATh PA3BUTHUE KU3HU Ha 3eMJie B KAHHO30MCKYIO 3pY;

— XapakTepu3oBaTb pOJIb NIPSIMOXOXKAECHMS, Pa3BUTHUsS TOJIOBHOIO Mo3ra U Tpyda B
CTaHOBJICHUH YEJIOBEKA;

— OIpoOBepraTh TEOPHUIO pacu3Ma.

METAINIPEJIAMETHBIE PE3VYJIbTATBI OBYUEHU A

VYyamuecs 10TKHbBI YMETh:

— paboTaTh ¢ y4eOHUKOM, pabodel TeTpaiblo U AUJAKTHUECKUMH MaTepraliaMH;

— COCTaBJISATh KOHCHEKT maparpada ydeOHHKa 10 W/WIM TOClie M3YYEeHHs Marepuana Ha
YPOKE;

— pa3palaThIBaTh IIAH-KOHCIEKT TEMbI, UCIIOJIb3Ysl Pa3Hble UCTOYHMKU MHQOpMAIUH;, —
TOTOBUThH YCTHBIE COOOIIEHHUSI U MHUCbMEHHbIE pedeparhl, HCIONb3Yys WH(pOpMAIMIO ydyeOHUKA U
JIOTIOJTHUTENbHBIX UCTOUHUKOB;

— I0JIB30BAThCA MOMCKOBBIMU cucTeMaMu VIHTepHeTa;

— BBINIOJIHATS JIaOOpaTOpHbIE PA0OTHI MO/ PYKOBOJICTBOM YUUTEJS;

— CpaBHUBATh MPEJCTABUTENEH Pa3HbIX TPYNN PACTEHUN M KUBOTHBIX, JEJIaTh BHIBOJBI Ha
OCHOBE CpaBHEHUS;

— OIICHUBATh CBOMCTBAa MOPOJ JOMAIIHUX J>KMBOTHBIX M KYJIbTYPHBIX pAcTEHUH MO
CPaBHEHHUIO C JUKUMH IPEIKaMu;

— HaXOAWTh MH(OPMAIMIO O PA3BUTHUH PACTEHUH U >KUBOTHBIX B HAYYHO-TIOMYJISIPHOM
JTuTepaType, OMOJIOTMYECKHMX CJIOBapsAX M CHPAaBOYHMKAX, AHAJIM3UPOBAaTh U OLECHUBATh €€,
NIEPEBOIUTH U3 OAHOM (POPMBI B APYTYIO;

— CpaBHUBATh U COIOCTaBISITH MEXIY COOONH COBPEMEHHBIX M HCKOMAEMbIX >KUBOTHBIX
M3y4YEHHBIX TAKCOHOMUYECKHUX TPYIIT;

— WCIOJB30BaTh HWHIYKTUBHBIK W JIEyKTUBHBIA TOIXOJbI TPH HM3YUYCHUH KPYIMHBIX
TaKCOHOB;

— BBIBJISITH MPU3HAKU CXOJCTBAa M PAa3Myusl B CTPOEHUU, 00pa3e >KU3HH U TOBEIACHUU
YKUBOTHBIX U YEJIOBEKA;

— 0000111aTh U J1e7aTh BHIBOJBI 10 U3YYEHHOMY MaTepuaiy;

— TMPEICTaBIATh HW3YYEHHBIH MaTepHall, HCIOIb3ys BO3MOXHOCTH KOMIIBIOTEPHBIX
TEXHOJIOTHH.
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Pa3nes 5. B3anMmooTHOmeHus1 opranu3mMa u cpeabl. OCHOBBI 3K0JI0THH (8 1)

Tema 5.1. BUOC®DEPA, EE CTPYKTYPA 1 ®YHKIUMU (5 u)

buocdepa — xuBas obonouka ruanetsl. CTpykTypa Ouochepst. Kommonentsr 6uochepsr:
KUBOE BEIIECTBO, BUJOBOW COCTaB, pazHOOOpa3ue M BKiaJ B Ouomaccy. buokocHoe u KocHoe
BemectBo Omocdepsl (B. U. Bepnanckwuii). KpyroBopor BemecTts B mpupojae. EcrecTBeHHBIC
COO0OIIIECTBA KUBBIX OPTaHU3MOB.

Buoreoneno3sl. KoMIOHEHTHI OHOTE€OIICHO30B: MPOAYLEHTHI, KOHCYMEHTBHI, PEIyLEHTHI.
buoneno3sl: BUI0BOE pazHooOpasue, MIOTHOCTh MOMYJSAIui, Onomacca. A6noruyeckue GakTopsl
cpenbl. Ponb Temmiepatypbl, OCBEIICHHOCTH, BIAKHOCTH U IPYTUX (PaKTOPOB B )KU3HEACATEIBHOCTH
coobmiecTtB. VHTEHCHUBHOCTH  JEHCTBUS  (PAKTOPOB  Cpenabl; OrpaHUYHBarONIMi  (dakTop.
BiaumopeiicTBue GakTopoB Cpelibl, peaebl BRIHOCIUBOCTH. brotndeckue Gaktopsl cpeabl. Llenn
U CeTH NUTaHWs. DKOJOTMYeCKHe MUpaMHIbl: uuces, Ouomacchl, 3Hepruu. CMeHa OHOILEHO30B.
[TpuunHbl cMEHBI OMOLIEHO30B; (OPMHPOBAHME HOBBIX co0OmIecTB. POpPMBI B3aMMOOTHOIICHHN
Mexay opranusMamu. Ilo3uTHBHBIE OTHOLIEHHS — CHUMOMO3: MYyTyajau3M, KooIepaius,
KOMMEHCQJIN3M. AHTHOMOTHYECKUE OTHOLIEHUS: XUIIHUYECTBO, Iapa3uTU3M, KOHKYPEHIIMS.
HelitpanbHble OTHOIIECHUS — HEUTPAIIU3M.

Hemonctpanus CXeMbl, WLTIOCTPUPYIOIIHE CTPYKTYPY OMOC(Ephl B XapaKTePU3YIOIIHE e
OTJIeNIbHBIE COCTaBHBIE YacTH. TaOIauIbl BUAOBOTO COCTaBa U Pa3HOOOpa3us KUBBIX OPraHU3MOB
onoctepsl. CxeMbl KpyroBOpoTa BeHIECTB B mpupojae. KapTel, OTpa)karolue TeOJIOTHYECKYIO
HCTOPHUIO MAaTEPUKOB, PACIPOCTPAHEHHOCTh OCHOBHBIX OMOMOB cyIId. J{naguibMbl 1 KHHO(PUIEMBI
«buocdepay. [Ipumepsr cuMO103a MEXKTY MPEICTABUTEISIMH PA3IMIHBIX APCTB KUBOW MIPUPOIHI.

JlaGopaTopHble H NpaKTU4YecKne padoThl

7. CocraieHue CXeM Iepeiaun BEIeCTB U dYHEPTruu (1ieren nuranus )™,
8. M3yueHue U omMcaHue OKOCHUCTEMBI CBOEM MECTHOCTH, BBISBICHUE THIIOB
B3alMO/JICHCTBUS pa3HbIX BUJIOB B IaHHOM 3KOcUCTEME™.

[NPEJAMETHBIE PE3VJIbTATBI ObYUEHUA

Yuamuecs T0KHBI 3HATE:

— OIpejesieHus MOHATHI: «Ouochepay, <«IKOIOTUA», «OKpYXKarollas cpena», «cpena
OOUTaHUNY, «IIPOJYLIEHTHI», KKOHCYMEHTBI», «PEIyLEHTh»;

— CTPYKTYPY U KOMIIOHEHTbI OMOC(hepbl; — KOMIOHEHTHI )KUBOT'O BELIECTBA U €r0 (PYHKIINU.

VYyamuecs 10TKHbBI YMETh:

— KJaccu(puIUpoBaTh HKOJOTHYECKUE (PaKTOPBHI;

— XapaKTepu3oBaTh Ouomaccy 3eMiu, OMOJIOTMYECKYIO MPOAYKTUBHOCTD;

— OMHUCHIBATh OMOJIOTUYECKHE KPYTOBOPOTHI BEIIECTB B MPUPOJIE;

— OOBACHATH JeiicTBHE aOMOTUYECKUX, OMOTUYECKUX U aHTPOIOTE€HHBIX (PAKTOPOB;

— XapaKTepU30BaTh U Pa3anyaTh IKOJOTHYECKUE CUCTEMBI

— OUOreo1eHo3, OMOIIEHO3 U arpoIeHo3;

— pacKpbIBaTh CYLITHOCTb U 3HAaYEHHE B IPUPOJE CaMOPETYIISLINY;

— ONKCHIBAThH MPOLECC CMEHbI OMOIIEHO30B U BOCCTAHOBJICHUS TPUPOIHBIX COOOIIECTB;

— XapakTepu30BaTh (OPMBI B3aMMOOTHOLICHUNA MEXAY OpraHMu3MaMH: CHMOHMOTHYECKHE,
aHTHOMOTHYECKHE U HEUTpaJIbHBIE.

Tema 5.2. BUOCDEPA 1 YEJIOBEK (3 u)

[Ipupoanbie pecypchbl U WX HUCHOJIB30BaHUE. AHTPONOreHHbIE (AKTOpPHl BO3AECUCTBUSA Ha
OMOIIeHO3bI (POJIb YEJIOBEKA B MPUPO/JIE); MOCIEACTBHUS XO3SHCTBEHHON NESATEILHOCTH YEJIOBEKA.
[IpoGiembl panroHaIbHOIO MPUPOIONOIH30BAHMS, OXPAaHbI MPHUPOJABI: 3alllUTa OT 3arps3HEHU,
COXpaHEHHE HTAJIOHOB M NMaMATHUKOB MTPUPO/IbI, 00eCTIedeHHEe PUPOIHBIMHU pECypcaMu HaceIeHUs
IJTAHETHI.

JemoHncTpanusa KapTel 3an0BeJHBIX TEPPUTOPHUNA HAIIEH CTPAHBI.

JlaGopaTopHble H MpaKkTHYecKne padoThl

9. AHa/iu3 U OLIEHKA MOCIIEACTBUH IEATEIILHOCTH YEJIOBEKa B HKOCHCTEMaXx*.

Pe3epBHOe Bpemsi — 6 4.

IMPEAMETHBIE PE3VJIbTATBHI ObBYUEHU A

VYyamuecs 1071KHbI 3HATH:

16



— QHTPOIIOTeHHBIE (PAKTOPHI CPEIIBI;

— XapakTep BO3JICHCTBH YeoBeKa Ha Ouocdepy;

— CHOCOOBI U METOJIBI OXPAHBI IPUPOIBL;

— OMOJIOTNYECKUH U COLIMATIbHBIN CMBICT COXPAHEHUS BHJIOBOI'O pa3HOOOpa3us OUOLIEHO30B;

— OCHOBBI PallMOHAJILHOTO MPUPOOIIONIb30BaHMS;

— HeucyepraeMble U UcUepIiaeMble peCypehbl;

— 3al0BEJHUKH, 3aKa3HUKH, Tapku Poccuy;

— HECKOJIbKO PacTEHHUH U )KUBOTHBIX, 3aHECEHHBbIX B KpacHyto KHHTY.

VYyamuecs 107KHBI yMETD:

— TIPUMEHATh Ha IPAKTUKE CBEAECHUS 00 HKOJIOTHYECKUX 3aKOHOMEPHOCTSIX B
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO3AHCTBE JUIsl IPaBWIBHOM OpraHu3allud JIECOBOJCTBA,
pBIOOBO/ICTBA, a TaKXKe Ul PELICHUs BCEro KOMIUIEKCA 3ajjad  OXpaHbl OKpY’Karolled cpeabl U
paLMOHAIBHOTO IPUPOIONOIb30BaHUS.

METAIIPEJIMETHBIE PE3VJIbTATBI ObBYUEHU A

VYyamuecs 107KHBI yMETD:

— paboTaTh ¢ y4eOHUKOM, pabodel TeTpaiblo U AUJAKTHYECKUMH MaTepralaMH;

— COCTaBJIATh KOHCIIEKT mMaparpada ydeOHUKa MO W/WIM TIOCIIE W3YYEHHUs MarepHhaia Ha
YPOKe;

— pa3pabaThIBaTh IIAH-KOHCIIEKT TEMBI, UCIIOJIb3YS pa3HbIe HCTOYHUKHA UH(POPMALINY;

— TOTOBUTh YCTHBIE COOOIICHHS M NMUCbMEHHBbIE pedepaTbl Ha OCHOBE HMH(pOpMALMU M3
y4eOHHKA U JTOTIOTHUTEILHBIX HCTOYHUKOB;

— I0JIb30BATHCS IOMCKOBBIMU cUCTeMaMu MHTepHeTa;

— U30MpaTENTbHO OTHOCUTHCS K OMOJOTHYECKOW MH(OPMALIUH, COJIEPKAIIECHCS B CPEACTBAX
MaccoBOW HHpoOpMaLUu.

JIMYHOCTHBLIE PE3VYJIbTATBI ObBYUEHU A

— DopMHpOBaHKE YYBCTBA POCCUHCKON IPaX1aHCKOW MIEHTUYHOCTH: NMAaTPUOTU3MA, JIIOOBU
u yBaxkeHus: K OTedecTBy, 4UyBCTBA FOPJOCTH 3a cBOIO Ponuny;

— OCO3HAaHME OTBETCTBEHHOCTH U JoJra nepex PonnHoii;

— OTBETCTBEHHOE OTHOLIEHWE K OO0Yy4eHHMIO, TOTOBHOCTb U  CIOCOOHOCTb K
caM000pa30BaHUIo;

— (GopMHpOBaHME MOTHBALMU K OOYYEHHIO U MO3HAHUIO, OCO3HAHHOMY BBIOOPY Oynmyiei
npodeccuu;

— CMOCOOHOCTh CTPOUTH JAJIbHEUIITYI0 MHIMBUIyaJIbHYIO TPAeKTOpHUIO 00Opa3oBaHMs Ha 0aze
OpHEHTaIlH B MUpe npodeccuii 1 mpodhecCHOHATBHBIX MPeINOYTeHUH;

— (QopMHupoBaHUE 1EIOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPaKTHKH;

— co0III0/IeHNe U IIponaralija mpaBuil MOBEAEHUS B IPUPOJIE, YUaCTHE B IIPUPOIOOXPAHHOM
NesITeNbHOCTH;

— YMEHHE pealin30BbIBaTh TEOPETHUECKHE TO3HAHUS Ha TPAKTHKE;

— OCO3HaHHME 3HAa4YeHHs OOpa3oBaHMs Ul MOBCETHEBHOM >KU3HM M OCO3HAHHBIA BBIOOP
npodeccuu;

— CIIOCOOHOCTh NPOBOAUTH pPAa0OTy HaJd OIMIMOKAMH JJIi BHECEHHS KOPPEKTHBOB B
yCBauBaeMble 3HAHMUS,

— 1000Bb K MpPHUPOJE, YYBCTBO YBAXKEHUS K YYEHBIM, H3YYAIOUIMM >KHUBOTHBIA MHUD,
ACTETUYECKOE BOCIPUITHE OOLIEHUS C )KUBBIMU OPraHU3MaMU;

— IPU3HAHUE MpaBa KaXJ10T0 YeJIoBeKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE MHEHHUE;

— TOTOBHOCTh K CaMOCTOSATENBHBIM TIOCTYIIKAM ¥ aKTUBHBIM JICHCTBHSAM Ha
MPUPOJOOXPAHUTELHOM TOIIPHUILIE;

— YMEHHE apryMEHTUPOBAaHHO U 00OCHOBAaHHO OTCTauBaTh CBOIO TOUKY 3PEHHUS;

— KPUTUYHOE OTHOIIEHHWE K CBOMM IIOCTYNKaM, OCO3HaHHME OTBETCTBEHHOCTH 32 HX
pe3yibTaThl;

— OCO3HAHHOE, YBAXHUTEIBHOE U J0OpOKeIaTeTbHOE OTHOUICHNE K IPYrOMY UYEJIOBEKY, €ro
MHEHHIO, MUPOBO33PEHUIO, KYJIBTYPE;
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— OCO3HAaHHE BAXHOCTU (POPMHUPOBAHUS IKOJIOTUYECKOW KYIBTYphl Ha OCHOBE MPU3HAHHUS
LIEHHOCTH >XU3HH BO BCEX €€ MPOSBICHUSIX U HEOOXOJUMOCTH OTBETCTBEHHOIO, OEpexHOro
OTHOILEHUS K OKPYKAIOLLIEH CPELIE;

— YMEHHUE CIylaTh U CIbIIIATh APYroe MHEHHE, BECTH AMCKYCCHIO, YMEHUE ONEpUpPOBATh
(baKTaMI/I KaK U J0Ka3aTCIbCTBA, TaK U JJId OIIPOBCPIKCHHUA CYIICCTBYIOICTO MHCHU .

IIPUMEPHBI CIIUCOK TEM JIJISI ITPOEKTHBIX U UCCJIEJOBATEJIBCKUX
PABOT. 9 KJIIACC

1. Nsyuenue ocobeHHOCTel Mapmipyra myremectBus Y. JlappuHa 1O JOMOTHUTEIHHOM
mutepatype u pecypcam Hutepuera. Ilo pesynbraram paOOTbl COCTaBISIOTCS OTYET W
IIpe3eHTaLMSL.

2. HccnenoBaHue mpeanochioK BO3HMKHOBeHHs Teopuu Y. JlapBuHa, cocraBieHHe
npe3eHTauuu il ACMOHCTpallMM Ha  YPOKE. Pabora BeINONHSIETCS C IMPUBJICYCHUECM
JIOTIOJIHUTEIBHBIX MaTEPHUAJIOB.

3. IlogroroBka pedepara Ha TeMy «CTaHOBICHHE HAYKH OMOJIOTHU OT JPEBHOCTH JIO0 HAIIUX
nHei». PaboTa BBIMONMHSETCS C MPUBICYEHUEM JOIMOJHUTENBHBIX JUTEPATYPHBIX MaTEpPHANIOB U
pecypcoB UHTepHETA.

4. V3yueHue OHKCIIOHATOB KPAaeBEIYECKOTO HIIM IaJCOHTOJIOTUYECKOTO My3esl C LENblo
BBISIBUTH CJIENIbI (OKAMEHEJIOCTH, OTIEYATKH W IIP.) MPEACTABUTENCH IpEeBHEH (IIOPHI U (ayHBI.
Hanucanue pedepata o apeBHEH HCTOPUU CBOETr0 Kpasi C HCIOJIB30BAHMEM JIOTIOJHUTEIBHOM
IuTepaTtypsl U pecypcoB MHTepHeTa.

5. HaOmropenuss u wu3ydeHHEe OCOOCHHOCTEH pPa3MHOXKEHHS U 3a00ThI O TOTOMCTBE Y
aKBapuyMHBIX peIOOK. CocTaBieHue (POTOmpe3eHTAIUH.

6. M3yyeHwe C MOMOIIBIO JOMOJHUTENBHBIX JUTEPATypHBIX HCTOYHUKOB U HHTepHera
NPUPOJHBIX PECYPCOB CBOETO pErMoOHa W WX ucnoib3oBaHus. CocraBieHue pedepata U
IIPE3EHTALNH.

7. Ilocemenue ¢ IKCKypCHer MPUPOJOOXPAHHON TEPPUTOPHUH CBOETO PETHOHA U COCTaBICHUE
OTYeTa Ha OCHOBE JIOTIOJIHUTENbHON HH(DOPMAIUH.

3. TemaTn4eckoe MJIIAHMPOBAHUE

TemaTnueckoe MIaHuPOBAHUE

Homep HaumeHoBanue IMpoao/xureabHocts | KoauvecTBo KoaunuectBO
pa3aena pa3aeJia mporpamMmbl H3yUYeHHs pa3jesa KOHTPOJIbHBIX | PAKTHYEeCKUX
NMporpamMmbl NMporpamMmsbl, B 4acax padort padort
1 Beenenne 3 0 0
2 Pasnmen 1. 11 0 1
CrpykrypHas
OpraHu3aIys >KUBBIX
OpraHu3MoOB
3 Paspen 2. 4 0 0
PazmBoxenue u
VHIUBUyAIbHOE
pa3BUTHE
4 Paznen 3. 17 0 2
HacnencTBeHHOCTE U
U3MEHYHUBOCTH
5 Pasnen 4. DBomronus 19 0 3
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’KHBOTO MHpa Ha

3emie
6 Paznen 5. 8 0 3
B3aumooTHoIEHNSA
OpraHu3Ma M CpeJibl.
OCHOBBI 9KO0JIOTUU
7 PeszepBHOE Bpems 6 0 0
Utoro: 68 yacos.
TemaTuyeckoe NOypoYHOE IJIAHUPOBAHUE
Ne HaumMeHoBaHue pa3iejioB IPOrpaMMbl, TeMbI YPOKa HUCIIOIB30BaH
Ypok e
a
000py10BaHU
g «Touka
pocTta»
Beenenue (3 u)
1/1  |Bsenenue. [Ipeamer u 3agaun kypca «buonorus. O0mme
3aKOHOMEPHOCTH»
2/2 | MuorooGpa3sue )KHUBOrO MUpa. Y POBHU OPraHH3allUH )KUBBIX OPraHH3MOB
3/3 | OrnuuuTeNnbHbBIC PU3HAKH KUBOW MaTEPUH
Paznen 1. CtpykrypHas opranu3anus >KMBbIX opraHuzMoB (11 u)
4/1 Xumuyeckasi Opranu3anus KieTku. Heopranmueckue BeliecTna,
BXO/ISIIIIME B COCTAB KIJIETKH
5/2 | Opranuueckue BelecTBa, BXOSIIHNE B COCTaB KIETKU. benku. upposas
HyxnenHoBbIe KHCTOTHI mabopaTopust
6/3 Opranuveckrie BeMECTBa, BXOASIINE B COCTAB KIECTKA. YTICBOJIBI H
JIUTTHIBI
7/4  |Ilnactuueckuit oOMeH. brocunTe3 GenkoB
8/5 | DOueprernueckuii 0OMeH
9/6 | CnocoObl muTaHMS
10/7 |OOmmit tmaH  cTpoeHus  KiIeTkd. [IpokapuoTmyeckas — kierka. | Lludposas
JlaGoparopuast paGora «M3ydeHne KIETOK OakTepuil, pacTeHmil u |/1aboparopus
’KHUBOTHBIX Ha TOTOBBIX MUKPOTIPETIapaTax»
11/8 |DykapuoTrueckas kietka. [{uromnnazma
12/9 | DykapuoTrueckas KieTka. Sapo
13/10 | denenue KiIeTKH
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14/11

Knerounas Teopust ctpoeHus opranusMoB. Bupycsl

Pa3nen 2. PazMHOXXEHNE 1 MHIMBUyalIbHOE pa3BUTHUE (4 1)

15/1 | Becmonoe pa3sMHOKEHHE

16/2 |IlomoBoe pa3sMHOKeHHE. Pa3BUTHE MOJOBBIX KJICTOK

17/3 | DMOpUOHANBHBIN TEPUO]] PA3BUTHS

18/4 |IlocToMOpHOHAIBHBIN IEPHOJ PA3BUTHS

Paznen 3. HacnencTBeHHOCTh M M3MEHYMBOCTH (17 1)

19/1 |T'enernka Kak HayKa

20/2 | OcHOBHBIC MOHSTHS TCHETHKH

21/3 | T'uOpum0IOrHYecKnii METO T MU3yUCHUS HACICIOBaHMSI TPU3HAKOB.
IlepBbiid 3ak0H Menaens

22/4 | Bropoii 3akoH Menens. 3aKOH YUCTOTHI TaMET

23/5 | Tperuii 3akoH Menes

24/6 | PemieHue reHETHUECKUX 3a1a4

25/7 | CueruieHHOE HACIIEIOBAaHHUE T'EHOB

26/8 |I'eneruka mosa. HacienoBaHue MPU3HAKOB, CICIICHHBIX C MOJIOM

27/9 |Pemenne reHeTHuecKkux 3amad. [Ipaktudeckas pabora «Perenue
TCHETHYECKUX 3a/1a4 ¥ COCTABJICHUE POIOCIOBHBIX)

28/10 | Meroap! u3ydeHus reHeTukd. [IpakTudeckas pabora «Pemenue
TeHETUYECKUX 3a/1a4 M COCTABIIEHUE POJAOCIOBHBIX)

29/11 | HacnencrBeHHas (TeHOTUITUYECKAS) H3MEHYNBOCTh

30/12 | YpoBHU Bo3HUKHOBeHHUs MyTanuii. CBoiicTBa MmyTaruii. dakTopsl,
BITUSIIOIIUE HA YACTOTY MyTalul

31/13 | HenacnenctBenHast ((eHOTUTTHYECKAST) U3MEHUYHUBOCTD Hudposas

naboparopusi

32/14 | I3y4yeHre W3MEHYMBOCTH Y PACTEHH, IOCTPOCHUE BapUAIIMOHHOTO psijia
u kpuBoil. JlaboparopHas pabota «llocTpoeHne BapHallMOHHOW KpPUBOI
(pa3mMepsl  HCTBEB  PACTCHWId,  AHTPONOMETPHYECKHE  JaHHBIE
YUaLIUXCA)».

33/15 | LleHTpBI MHOTOOOpa3Msl U IPOUCXOXKACHHS KYJIbTYPHBIX PACTCHUI

34/16 | Cenexnus paCTCHUH W KHBOTHBIX

35/17 | Cenekiusi MUKPOOPTaHU3MOB

Paznen 4. DBomronus xxuBoro mupa Ha 3emie (19 )

36/1 |Pa3BuTne OMOJOTMU B A0JAPBUHOBCKUIT epuo. CTaHOBICHHE
CUCTEMAaTUKH

37/2 | DBomrormonnast reopus K. b. Jlamapka

38/3 | Hayumble U COIMATbHOIKOHOMHYECKUE MPEIMTOCHUIKA BO3SHUKHOBEHUS
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teopuu Y. /lapBuHa

39/4 | Yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM O0TOOP

40/5 |VYwuenne Y. JlapBrHa O €CTECTBEHHOM OTOOD

41/6 |Bwum, ero KpUTEpUHU U CTPYKTYpa

42/7 |DneMenTapHble 3BONMONMOHHBIC (akTophl. JlaboparopHas pabota | Lludposas
«M3yueHne npucnocobJIeHHOCTH OPTraHU3MOB K cpejie OOUTaHUS». nabopaTopust

43/8 | dopmsl ecTtecTBeHHOTO 0TOOpa. JlaboparopHas padota «M3yueHue Lindposas
M3MEHYMBOCTH, KDUTEPUEB BUJIA, PE3YJILTATOB HCKYCCTBEHHOrO 0TOOpa | laboparopus
Ha copTax KyJIbTYPHBIX PACTCHHID.

44/9 |I'naBHBIC HANPABJICHUS YBOJIOIUH

45/10 | Turibl 3BOTIOIMOHHBIX H3MEHEHHI

46/11 |IIpucnocobuTenbHble 0OCOOCHHOCTH CTPOEHHUS U IMOBEICHHUS KUBOTHBIX.

JlaboparopHast pabora «O0cyxIeHNEe HA MOJACIISAX POJIU
MPUCTIOCOOUTENBHOTO TOBECHUS )KUBOTHBIX.

47/12 | 3aboTa 0 MOTOMCTBE

48/13 | ®u3nonoruyecKue aganTanuu

49/14 | CoBpeMeHHBIE MTPEACTABICHIS O BOSHUKHOBCHHH JKU3HU

50/15 | HauanbHble 3Tambl pa3BUTHS KU3HU. JKI3Hb B apXeiCcKyto 1
[IPOTEPO30HCKYIO DPBI

51/16 | Pa3BuTHe xu3HHU Ha 3emIie

52/17 | Pa3BuTHe XU3HH Ha 3eMIie

53/18 | Pa3BuTHe KU3HH Ha 3eMIie

54/19 | TIpoucxoxaeHUE YeIoBeKa

Pa3nen 5. B3auMmooTHomeHus: oprauusma u cpesibl. OCHOBBI IKOJIOTHH (8 )

55/1 | Crpykrypa 6uocdepst. KpyroBopoT BeliecTB B pHPO/Ie

56/2 | Hcropust hopMupOBaHHS NPUPOIHBIX COOOIIECTB KHUBBIX OPTraHU3MOB.
buoreoneHo3pl 1 OMOIIEHO3BI

57/3 | buoruueckue GpakTopbl cpeabl. THITBI CBSI3eH MEKIY OpraHU3MaMu B
OuoreHos3e

58/4 | buoruueckue GhakTopbl cpeabl. THITBI CBSI3eH MEKIY OpraHU3MaMu B udposas
6uornenose. Jlabopatopnas padota «CocTaBieHne cxeM reperadun nabopaTopust
BELIECTB U SHEPTUU (LIeTIeH TUTAHUS)».

59/5 | buoruueckue GpakTopsl cpeabl. BzaumooTHoeHUs] Mex 1y opranu3Mami. | Ludposas
JIaGoparopHas pabota «/3yyeHne 1 OnMcaHne 3KOCUCTEMBI CBOEH mabopaTopust
MECTHOCTH, BBISIBJICHHE THIIOB B3aUMOJICHCTBHUS Pa3HBIX BHJIOB B TAHHOH
HKOCHUCTEME.

60/6 | IIpupomHbie pecypchl W WX UCIOJIb30BAHUE

61/7 |IlocnencTBusi XO3IHCTBEHHOM NESITEILHOCTH YEIOBEKA /ISl OKPYKaIOIIeH

cpenbl. JlaboparopHas paboTta «AHaIW3 M OLIEHKA TIOCIEACTBUN

21




ACATCIIBHOCTH YCJIOBCKA B 3KOCHUCTEMAX)»

62/8 | OxpaHa MpUPOABI U OCHOBBI PAIIMOHATBHOTO TPUPOIOTIOTH30BAHHSI

PeszepBHoe Bpemst (6 1)

63/1 | PesepBHOE BpeMs

64/2 | Pe3epBHOE Bpems

65/3 | Pe3epBHOE Bpems

66/4 | Pe3epBHOE BpeMs

67/5 |Pe3epBHOE BpeMs

68/6 |PesepBHOE Bpems

Hroro: 68 uacos.

Oo6opynoBanne Ilentpa «Touka pocTa)» ecTeCTBEHHO-HAYYHOH U
TEXHOJIOTHYECKOil HANIPABJIEHHOCTH.

[udposas naGoparopust mo O6uosoruu (ydeHuueckasi) o0ecreurnBaeT BBITIOJHEHUE
7a00paTOpPHBIX PadOT HAa ypoKax MO OMOJIOTMH B OCHOBHOM IIKOJIE€ M MPOEKTHO-
HCCIIEIOBATENbCKOM AESTEIbHOCTH YUAIIUXCSL.
Kommrekranus:
becnipoBoiHOM MYyJIBTUIATYMK IO OUOJIOTUH C 6-10 BCTPOCHHBIMU JaTYMKAMMU:

Jlatunk BiaxxHocTH ¢ quana3zoHom usmepenus 0...100%

JlaTunK OCBELIEHHOCTH € AWAIa3zoHoM u3MepeHus He yxke yeM ot 0 mo 180000
JIK

Hatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 1o 14 pH

JaTuuk TemnepaTypsl ¢ AMANa30HOM HU3MepeHus He yxke uyeM oT -20 no +140C

JlaT4uK SIEKTPONPOBOAUMOCTH C JUANa30HAMU U3MEPEeHHs He yke uyeM oT 0
10 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MxCwm

JlaTuuk TeMrepaTypbl OKPY>KalOIIeH Cpebl ¢ TMama30HOM U3MEPEHUs HE yiKe
yeM ot -20 1o +40 Akceccyaphl:

Ka6ens USB coennHuTe 1bHEBIN

3apsaHoe ycrpoiicTBo ¢ kadeiaeM miniUSB USB Apantep Bluetooth 4.1 Low
Energy

Kpatkoe pykoBOJICTBO 1O 3KCILTyaTanuu HudpoBoii 1abopaTopun

[{udposas BugcOKaMepa ¢ METALTHYCCKAM IIITATHBOM, pa3pelIeHue HE MCHEe
0,3 Mnukc

[IporpammHuoe obecrieueHne

Metonuueckue pekoMmenaanuu He menee 30 pabot
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