


AHHOTAHUA
K padoueii nporpamme
no kypcy «buosiorus»
9 KJacc

PaGouas mporpamma cocTaBiieHa B IOJTHOM COOTBETCTBUU ¢ DenepanbHbIM rOCy1apCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM
oO1ero oOpazoBaHusi, TPEOOBAHUAMHU K Pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl OCHOBHOT'O OOIIIETro
oOpa3oBaHus, (PyHIaMEHTAIBHBIM SAPOM COACPIKAHUS OCHOBHOT'O OOIIET0 00pa30BaHMs, IPUMEPHON MMPOrPaMMOl OCHOBHOTO
o01iero oOpazoBaHus 1Mo OMoJIOTUH, (heiepaTbHOTO MepeyHsl Y4eOHMKOB, 0a3UCHOTO Y4eOHOro TiaHa, aBTOPCKON yueOHOU
IporpaMMBbl OCHOBHOTO 00111ero obpa3oBanus «buonorus. O6mue 3akoHomMepHocTH. 9 Ki1ace». ABtop B. b. 3axapos
(ITporpamma ocHoBHOTO 001Ier0 00pazoBanus no ouosorun 5—9 knaccel. Konuenrpuyeckuit kypce). Paboune nporpaMmMbl
buonorus 5-9 knaccel, coctaBurens [.M. [ansasesa, M. «Jlpoda» 2014r.

Jlannas paGodyasi mporpaMMa OpMEHTUPOBaHA Ha ucnoyib3oBanue yueonuka: C.I'. Mamonros, B.b. 3axapos, 1.b. AradoHnosa,
H.N. Connn «buonorus. O0mue 3akoHOMepHOCTH.9 Kiacc (koHeHTpuueckuit kypc). M.:[poda,2018

Pabouas mporpamMmma paccuntana Ha 68 yacoB B roj (2 yaca B HEJIEIIO).



IHosicHUTEABLHAA 3AIINMCKA

PaGouas nporpamma coctaBieHa B IOJTHOM COOTBETCTBUM ¢ DenepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
oO1iero oOpazoBaHusi, TPEOOBAHUAMHU K pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl OCHOBHOT'O OOIIIETro
oOpa3oBaHus, pyHAaMEHTAIBHBIM AJIPOM COJEPKaHUsS OCHOBHOTO OOIIEro 00pa3oBaHus, IPUMEPHON IPOrpaMMOi OCHOBHOTO
oO1iero oOpazoBaHus 1Mo O6MOJIOTUH, (heepaIbHOTO MepeyHsl Y4eOHMKOB, 0a3UCHOTO Y4eOHOro TiaHa, aBTOPCKON yueOHOU
OporpaMMbl OCHOBHOI'O 00111eTr0 oOpa3oBanus «buonorus. O0umue 3akoHoMepHocTH. 9 kinace». ABtop B. b. 3axapos
(ITporpamma ocHoBHOTO 0011Ier0 0OpazoBaHus 1Mo ouosorun 5—9 knaccel. Konnentpuueckuit kype). Pabouune nmporpaMmmsl
buonorus 5-9 knaccel, coctaBurens [.M. [ansasesa, M. «Jlpoda» 2014r.
Jlannas paGoyasi mporpaMMa OpMEHTUPOBAHA Ha UcToyib3oBaHue yueOnuka: C.I'. MamonToB, B.b. 3axapos, .b. Aradonosa,
H.N. Conun «buonorus. O0mue 3akoHoMepHOCTH.9 kinacc (koHeHTpuueckuit kypc). M.:[Ipoda,2018
PaGouas nporpamma paccuntana Ha 68 4acoB B rof (2 yaca B HEJIETIO).

1. TpeGoBaHuA K YPOBHIO NOATOTOBKHU YYaIMXCH K OKOHYAHMIO 9 KiIacca
B pesynbTaTte ocBoeHus Kypca 6uosoruu 9 kinacca yvamuecs JTO0JKHBI OBIAJETh CIEIYIOUUMU 3HAHUSIMH, YMEHUSIMH U
HaBbIKAMHU.
JINYHOCTHBIM Pe3yJIbTATOM M3YUEHHUs MPeMeTa SBIsAeTCA (POPMUPOBAHKE CIEAYIOMNX YMEHUH 1 Ka4eCTB:

e Pa3BUTHE UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

e BOCIHTaHHUE OEPEKHOr0 OTHOLIEHUS K MPUpPoJie, HOPMUPOBAHKE IKOJTOTHUECKOTO CO3HAHUS;

o TPU3HAHHE BBICOKOM IEJOCTHU KU3HU, 3[I0POBbS CBOETO M JIPYTUX JIIOJICH;

e Ppa3BUTHE MOTHBAIIMH K TIOJYYCHHUIO HOBBIX 3HAHUM, JaTbHEHIIEMY U3YUCHUIO ECTECTBEHHBIX HAYK.

e OTBETCTBEHHOT'O OTHOIIEHUS K YUYEHUIO, TPYIY;

e IIEIOCTHOT'O MUPOBO33PEHUS;

e OCO3HaHHOCTH U YBaXKUTEJIBbHOI'0 OTHOUIEHUS K KOJUIETaM, APYTUM JIIOSIM;

¢ KOMMYHUKATHBHOUN KOMIETEHIIUU B OOIIEHUHU C KOJUIETAMU;

e OCHOB 3KOJIOTUYECKOH KYJIBTYPbI
MeTanpeaMeTHBIM pe3yJabTATOM U3YUYEHUS Kypca siBisieTcsi GOpMHUpPOBAaHUE YHUBEPCATIBHBIX yueOHBIX AeiicTBui (Y'Y ]])
PeryastuBubie YY/I:

o CamocTosaTensHO O0HAPYKUBATH U (POPMUPOBATH YUeOHYIO MTpobIeMy, onpeaensits Y /;

o BrigBurats Bepcuu pemieHus npoOIeMbl, 0CO3HABATH (M HHTEPIPETUPOBATH B CIIydae HEOOXOIMMOCTH) KOHEYHBIN

pe3yabTaT, BHIOMpaTh CPEACTBA JOCTUKEHUS LEIN U3 MPEJI0KEHHBIX, a TAK)KE UCKATh UX CAMOCTOSITEIIBHO;



CocTaBasaTh (MHAUBUAYAJIBHO WK B TPYIIE) IUIAH pelieHus IpoOieMbl (BBINOIHEHUS TPOEKTA);

Pabotas no miany, CBEpsATh CBOU JICUCTBUS C LIEJIbIO U, TP HEOOXOAUMOCTH, UCITPABIATh OUIMOKH CaMOCTOSITEIHLHO (B
TOM YHKCJIE U KOPPEKTUPOBATH IUIAH);

B nuanore ¢ yuutenem cOBEpIIEHCTBOBATh CAMOCTOATENbHO BEIOpAHHBIE KPUTEPUU OLICHKU.

ITo3naBareabubie YY/I:

AHanu3upoBaTh, CPABHUBATH, KJIaCCUPUUUPOBATH (GAKTHI U SIBJICHUS;

BbISIBIIATH NPUYKMHBI U CIEACTBUS MPOCTHIX SBJICHUM;

Ocy1iecTBasATh CpaBHEHUE U KIIACCU(DUKAIIMIO, CAMOCTOSITENIbHO BbIOMpast KpUTEPUH JJI YKa3aHHBIX JIOTHYECKUX
oneparuu;

CTpouTh TOTUYECKOE PACCYkACHHE, BKIIOYAIOIIEE YCTAHOBICHUE IPUUNHHO-CIIEICTBEHHBIX CBA3EH;

CoznaBath cXeMaTHYECKHUE MOJICININ C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA;

CocTaBisTh TE3UCHI, pa3IMYHbIC BUBI TUIAHOB (IIPOCTHIX, CIOKHBIX U T.11.)

[IpeoGpazoBbIBaTH HH(MOPMAIUIO U3 OJHOTO BUA B APYroH (TabIUIly B TEKCT);

OnpenensiTe BO3BMOXHBIE HCTOYHUKHA HEOOXOAUMBIX CBEACHUH, MPOU3BOJUTH TOUCK MH(OPMAIIIH, AHATIM3UPOBAThH U
OLIEHUBATh €€ JIOCTOBEPHOCTb.

KommynukatuBubie YY/I:

CaMOoCTOSITeIbHO OpraHU30BbIBATh YU€OHOE B3aMMOJICHCTBYE B IpYIITe (ONpeessiTh OOIIUe 1€, JOTOBAPUBATHCS
JIPYT € APYTOM);

B nuckyccuu ymeTh BBIIBUHYTHh apIYMEHTHI M KOHTapTyMEHTHI;

YYUTHCS KPUTUIHO OTHOCUTHCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATH OMIMOOYHOCTH CBOETO MHEHUS U
KOPPEKTHPOBATH €r0;

[TormMmas MO3UIMIO IPYTOT0, Pa3InyaTh B €r0 peUYH: MHCHHE (TOYKY 3PEHHS), TOKA3aTeIbCTBO (apryMeHTHI), (haKThI
(TUmoTe3nl, AKCUOMBI, TEOPUH);

YMeThb B3rISIHYTh Ha CUTYalUIO C MHOM MO3UIIMY U 1I0TOBAPUBATHCS C JIFOJIbMHU UHBIX MO3UIUN.

IIpeamMeTHBIM pe3yJbTATOM H3YyUYCHUS Kypca SBIAETCS CPOPMUPOBAHHOCTD CIACAYIOMINX YMEHHIM:

[TonuMaTs cMbICT OMOTOTUYECKUX TEPMUHOB,;

3HaTh 0COOCHHOCTH XM3HU KaK ()OPMBI CYIIIECTBOBAHHS MaTCPUU;

[TonuMats posab (PU3NYECKUX U XUMHUUECKUX MIPOLIECCOB B AKUBBIX CUCTEMAX PAa3IMYHOTO UEPAPXUUECKOTO YPOBHS
OpraHu3aIuy;



o 3Hath pyHAAMEHTAJIbHbBIC MOHATHUS OMOJIOTHUH;
o IloHUMaTh CyIIHOCTH MPOIIECCOB OOMEHA BEIIECTB, OHTOIE€HE3a, HACIEACTBEHHOCTH U U3MEHUYUBOCTH;
o 3HATh OCHOBHBIC TEOPUHU OMOJIOTHU: KIIETOUHYIO, XPOMOCOMHYIO TEOPUIO HACIECTBEHHOCTH, HBOTIOIIMOHHYIO,
aHTpOIIOreHe3a
o 3HaTh OCHOBHBIC 00JIACTH TPUMEHEHHsI OMOJOTHYECKUX 3HAHUH B MIPAKTHUKE CEIILCKOT'O XO35AHUCTBA, B PSAIE OTpaACiICH
MIPOMBIIIJIEHHOCTH, MPU OXPAaHE OKPYNKAIOIIEH Cpebl U 310POBbS UYETIOBEKA;
e YMEeTh MOJIb30BaThCs 3HAHUEM O0IIEOMOJIOTMYECKUX 3aKOHOMEPHOCTEHN 711 0OBSICHEHUS C MATEPUATUCTUIECKUX
TIO3UITUH BOIIPOCOB MTPOUCXOKICHUS U PA3BUTHS J)KU3HHU Ha 3eMJIe, a TAKXKE Pa3IMYHBIX TPYII PaCTCHHMA, )KUBOTHBIX, B
TOM YHCJIC U YEJIOBEKa,;
o JlaBaTh apryMeHTHPOBAHHYIO OIICHKY HOBOW MH(OPMAITUH IO OMOJIOTHYECKUM BOTIPOCAM;
o YMeTb paboTaTh ¢ MUKPOCKOIIOM M M3TOTOBJISATH MIPOCTEHIITNE TPerapaThl 11 MUKPOCKOTTMYECKUX HCCIICIOBAaHUH;
o Pemare reHeTHYECKHUE 3a]1aUH, COCTABJIATH POJOCIOBHBIC, CTPOUTh BAPUAIIMOHHBIC KPUBBIC HA PACTUTCIIBHOM U
KUBOTHOM MaTepuase;
Hcnonp30BaTh TPHOOPETCHHBIC 3HAHKS M YMCHHUS B TIPAKTUYCCKOM JIEITEILHOCTH M IIOBCETHEBHOW KU3HH JIJIS:
o CcOOMIOICHHS MEP MPOPUITAKTUKY 3a00I€BaHUM, BEI3BIBAEMBIX PACTCHUSIMU, KUBOTHBIMH, OAKTEPUSMHU, TpUOaMU U
BUPYCaMHU.
e OKa3aHUs MEPBOM MOMOIIHU MPU OTPABIICHUHU AIOBUTHIMH IPUOAMU, PACTEHUSIMHU, YKYCaX KUBOTHBIX.
e palMOHAIILHOW OpraHU3allMK TPYJla U OTIIbIXA, COOJIIOICHMS] PABUII TOBEJACHUS B OKPY KaIOIIEH cpejie.
¢ BBIpAIMBAHUS U PA3MHOXKCHHSI KYJIBTYPHBIX PACTEHUM U TOMAIIHUX KHUBOTHBIX, YX0/1a 32 HUMH.
e TIPOBEJICHUS HAOIIOJECHUM 3a COCTOSIHUEM COOCTBEHHOT'O OpraHU3Ma.
Ha n3yuenue npeamera oTBOAMTCS 2 yaca B HeACI0, UTOro 68 1 B rog. Otoop hopMm opranuzaiuu 00ydeHus
OCYIIECTBIISIETCS] C Y4ETOM €CTECTBEHHO-HAYYHOTO COJiepKaHus. bobiioe BHUMaHUE YAEsIeTCs JIa0OpaTOPHBIM U
MPAKTUYECKUM paboTaM, MUHUMYM KOTOPBIX ONPENIeTICH B KaXKOM pa3jielie MPOrpaMMBbl.
2. COOEP) KAHUE IMPOI'PAMMBI
Buosorus. O61mme 3aKOHOMEPHOCTH. 9 Kiacc (684, 24 B HEJIEIIO)
Beenenue (3 )
MecTo Kypca B CHUCTEME E€CTECTBEHHOHAYYHBIX MUCIUIUIMH, a TakKe B Omoimormueckmx Haykax. llemn m 3amaum Kypca.
3HaueHne mpeaMeTa JIJIsl MOHNMAaHUS €IMHCTBA BCETO KUBOTO MB3aMMO3aBUCUMOCTH BCEX YacTeit onochepnr 3emiu.
MHOI'OOBPA3HME KUBOI'O MUPA.



YPOBHU OPTAHU3AIIMA U OCHOBHBIE CBOVMCTBA

ZKUBBIX OPTAHU3MOB (2 4)

YPpOBHM OpraHu3anuy >KU3HU: MOJIEKYJISIPHO-TEHETUYECKUN, KIETOYHBIM, TKAHEBbIM, OpraHHbIM, OpPraHU3MEHHBIN,
MOMYJSIIUOHHO-BUIOBOM, OHOreOlleHOTU-YeCKU U OuocdepHbiil. ENMHCTBO XMMHYECKOTO COCTaBa »KMBOM MaTEpHH;
OCHOBHBIE TPYIIIbI XUMHUYECKUX 3JIEMEHTOB M MOJIEKYJ, 00pa3yroliue >KMBo€ BemiecTBo Ounocheprl. Kinertounoe crpoenue
OpraHu3MoB,Hacesdomux 3emwmo. OOMeEH BemlecTB U caMoperyiasiuuss B OuocucremMax. (CaMOBOCHPOM3BEACHHUE;
HACJIEICTBEHHOCTh M U3MEHYMBOCTh KaK OCHOBA CYILIECTBOBAaHM KuBOWMarepuu. Poct u passutue. PazapaxuMocTs; hopmbl
n30upaTesibHOM  peaklMd OpraHM3MOB HAa BHEIIHHWE BO3ACHCTBUSA.PUTMHUYHOCTH TPOLECCOB  KU3HEACSITENbHOCTH;
OMOJIOTUYECKUEPUTMBl U HUX 3Ha4YeHHe. J[MCKPETHOCTh >KMBOI'O BEUIECTBA M B3aMMOOTHOIIEHHUS YacTH M LEJIOro B
onocrucreMax. JHEPro3aBUCUMOCTh KMBBIX OpraHU3MOB; (OpMbI NOTpedeHus 3Hepruu. LlapcTBa KUBOW MPUPOJBI; KpaTKas
XapaKTepUCTHKA €CTECTBEHHOMCUCTEMBI KITacCU(PHUKAIIMK KUBBIX OpraHu3MoB. BugoBoe pasHoobpasue.

JdemoHcTpanus

CxeMbl, OTpakarouIue CTPYKTYpbl HAPCTB KUBOM HPUPOBI.

IIpeameTHBIE pe3ybTATHI 00y4YeHUS

VYyamuecs J0JKHBI 3HATh:

— YPOBHU OPraHM3allvy )KMBOM MaTE€pUU U HAYYHbIE JUCLUIIINHBI, 3aHUMAIOLIUECS U3YYEHUEM IIPOLIECCOB
KU3ZHEACATEIbHOCTH Ha KaXKJIOM U3 HUX;

— XUMHMYECKUN COCTAB JKUBBIX OPIraHU3MOB;

— POJIb XUMUYECKHUX JIEMEHTOB B 00pa30BaHUN OPraHUYECKUX MOJIEKYJ;

— CBOMCTBA JKUBBIX CUCTEM U OTIIMYUE UX IIPOSIBJICHUNA OTCXOIHBIX IIPOLIECCOB, IPOUCXOIAIINX B HEKUBOU PUPOJIE;

— L[apCTBa )KUBOU MIPUPOJIBI, CUCTEMATUKY U IPEICTABUTEIIEN Pa3HBIX TAKCOHOB;

— OPUEHTUPOBOYHOE YUCIIO U3BECTHBIX BUIOB KUBOTHBIX,

pacTeHuil, r(pudOB U MUKPOOPTaHU3MOB.

Yyamuecs JOJKHBI yMETh:

— J1aBaTh ONPENEIICHNs YPOBHEW OpraHU3alUU KUBOI'0 U XapaKTEPU30BaTh MPOLECCHI )KU3HEAECATEIBHOCTH HA KaX10M
U3HUX;

— XapaKTepHU30BaTh CBOMCTBA JKUBBIX CUCTEM;

— OOBACHSATH, KaK MPOSBIISIOTCS CBOMCTBA KUBOT'O HAa KAXKIOM U3 YPOBHEH OpraHU3allNM;

— MPUBOJUTH KPATKYIO XapaKTEPUCTHKY NCKYCCTBEHHOW MECTECTBEHHOM CHCTEM KIacCU(UKAILIMU )KUBBIX OPTaHU3MOB;



— O6’bHCHHTb, MMOo4YCMy OpraHU3Mbl OTHOCAT K Pa3HbBIM CUCTCMATUUCCKUMIPYIIIIAM.

Pa3znen 1. CtpykTypHasi opranu3anus ;KUBbIX opranusmos (10 )

Tema 1.1. XUMHNYECKAS OPI'TAHU3BAILIUA KIIETKH (2 4)

DONEeMEHTHBIM COCTaB KJIETKH. PacmpocTpaHEHHOCTh JJIEMEHTOB, HX BKJIaJd B o0Opa3oBaHWE IKUBOW MaTepuu W
00BbEKTOBHEKUBOU MPUPOABLL. MaKpOIIEMEHThI, MUKPOAJIEMEHTHI; UXBKJIaJl B 00pa30BaHKEe HEOPTaHUYECKUX U OPraHUUECKUX
MOJIEKYJl KMBOrO BellecTBa. HeopraHwdyeckue MOJEKYJbl >KUBOrO BellecTBa. Boma; €€ XMMUYECKue CBOWCTBA H
ouosiorndeckass poib.Cojii HEOPraHWYECKUX KHUCIOT, WX BKJIaI B OOECIEYEeHHUE TPOIIECCOB KUBHEACATEILHOCTH U
NoJJIep’)KaHue TromeocTaza. PONbKaTHOHOB W aHMOHOB B OOCCIICUCHHHM TPOIECCOB JKuU3HeAesTenbHocTH. OcMoc U
OCMOTHUYECKOE JIaBJICHHUE; OCMOTHMYECKOE IMOCTYIUICHME MOJIEKYJT B KiIeTKy. OpraHudeckue MOJEKyJbl. buosioruueckue
OJIMMEPBI — OCJIKHU; UX CTPYKTypHas opranuzaius. OyHKIIMN OEIKOBBIX MOJICKYJI. YTJIEBOIbI, UX

CTpPOCHHE U OMOJIOruYecKasi poJib. JKUPbl — OCHOBHOM CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX MEMOpaH M MCTOYHUK SHEPTHUHU.
JIHK — monexynbl HacneacTBeHHocTH. Penymnukanus JJHK, nepenaganndopmaiiiu 3 mokosjaeHus B mokoyienue. [lepemayda
HACJIEJCTBeHHONW MHMOpMauu U3 sjapa B nurorsiasmy;tpanckpunuus. PHK, e€ crpykrypa u ¢ynkuuu. MHpopmarmoHHsle,
TpaHCTIOpTHBIE, pubocomanbHbie PHK.

JdeMoHcTpanus

OOBEMHBIE MOJIETN CTPYKTYPHOM OpraHu3aluy OMOJOTHUECKUX MOJIUMEPOB — OEJIKOB M HYKJICMHOBBIX KHUCIIOT, UX CPAaBHEHHUE
C MOJICJIIMU UCKYCCTBEHHBIX MTOJIMMEPOB (HAIIPUMED, TOJIUBUHUIXIOPUIOM).

IIpeameTHbIE pe3yabTATHI 00y4eHUsI

VYyammecs J0KHBI 3HATh:

— MaKpORJIEMEHTBI, MUKPOAJIEMEHTHI, MX BKJIaJ B 00pa3oBaHue

HEOPraHWYECKUX U OPTaHUYECKUX MOJIEKYJI )KMBOT'O BEIIECTBA;

— XMMHUYECKHUE CBOMCTBA U OMOJIOTHYECKYIO POJIb BOJIBI;

— POJIb KATUOHOB ¥ aHMOHOB B 00ECTICYECHUH MTPOIIECCOB KU3HEACATECIBbHOCTH;

— YPOBHU CTPYKTYPHOM OpraHU3aIuu OCITKOBBIX MOJICKYT;

— IPHUHIUIBI CTPYKTYPHON OpraHu3aluy U QyHKIIMH YTICBOIOB;

— TIPHUHITUIBI CTPYKTYPHON OpTraHU3aluy U (PYHKITUU KUPOB;



— cTpyKTypy HykJenHoBbIX Kuciot (JJHK nu PHK).

VYyamuecs T0IKHbI yMETh:

— OOBSCHATH NPUHLIMI I€UCTBUS (PEPMEHTOB;

— XapaKTepu30BaTh (QYHKIHUH OEIKOB;

— OTMEYaTh SHEPreTUUECKYIO POJIb YIJIEBOJIOB U IUNIACTUYECKYIO (PYHKIUIO KUPOB.

Tema 1.2. OBMEH BEIHIECTB U IPEOBPA30OBAHUE DHEPI'NU

B KVIETKE (3 4)

OOmeH BewlecTB W NIpeoOpa3zoBaHME HHEPrUM B KiEeTKe. TpaHCHOPT BEHIECTB 4Yepe3 KiIeTouHyro MmeMOpany. [lunHo- u
¢arounto3. BHyTpHUKIEeTOUHOE MUILEBAPEHNUE U HAKOIUJICHUE DHEPrUM; pacileryieHue IoKo3bl. buocuHTe3 OenkoB, JKUPOB U
yTJI€BO/IOB B KJIETKE.

IIpenmeTHble pe3yabTaThl 00y4YeHUsI

VYyamuecs T0JKHBI YMETh:

— ONUCHIBaTh OOMEH BEILIECTB U MPEBPAIICHUE SHEPTUH B KIETKE;

— MPUBOJUTH MOAPOOHYIO CXEMY Ipoliecca OMOCHHTE3a OETKOB.

Tema 1.3. CTPOEHHUE U ®YHKINU KJIETOK (5 4)

[Ipokapuotnyeckue kieTku: ¢opma u pasmepsl. lluromnazma OakrepuanbHON KieTkd. OpraHuzanus Metradonu3ma y
MPOKapuoT. ['eHeTHUeCKui anmapar

Oaktepuii. CrnopooOpa3zoBanue. Pa3smHoxxkenne. Mecto M posib NMPOKApUOT B OHOLIEHO3aX. JyKapuOTHUECKas KIIETKa.
[Huromnnasma sykapuoTHdeckoi kieTku. OpraHeiibl IUTOIUIa3Mbl, UX CTPYKTypa U QyHkiuu. [lurockener. Bximtouenus u ux
poJib B MeTabonu3Me KieTok. KileTouHoe S/Ipo — LIEHTp YNpaBICHUS KU3HEAEATEIbHOCTBIO KIETKH. CTPYKTYphI KIETOUYHOTO
anpa: sigepHas 000J04Ka, XpOMaTUH (TETepOXpOMATHH), SAPBIIKO. OCOOCHHOCTH CTPOCHHS paCTUTEIBHON KiIEeTKu. Jlenenue
kieTok. KieTkn B MHOrokjaeTouHoM opranm3me. llonsarue o nuddepeHnupoBke KIETOK MHOTOKIETOYHOTO OpraHU3Ma.
Mutotnueckuii uki: nHTepdasza, penymmkanusa JJHK; mutos, daser MutoTHueckoro neiaeHus u

npeoOpa3oBaHusi XpoMocoM. buosormueckuii CMBICT W 3Ha4YeHHEe MUTO3a (Oecrosioe pa3MHOXKEHHE, POCT, BOCIIOJTHEHHE
KJIETOYHBIX MOTEPh B PU3MOJOTMYECKUX U MATOJIOTUYECKUX yCcIoBUsIX). KileTouHast Teopusi CTpOEHUsI OPraHU3MOB.
JdemoncTpanus



[IpuHIMNINANBHBIE CXEMBI YCTPOMCTBA CBETOBOIO M JJEKTPOHHOTO MHUKpPOCKOMNa. CXeMbl, WUIIOCTPUPYIOIIUE METOABI
MpenapaTuBHON OMOXMMHHU U UMMYHOJIOTHU. Mojnenu kiaeTku. CXeMbl CTPOCHUS OPraHOMIAOB PACTUTEILHOM M >KMBOTHOM
KJIETOK. MUKpoOTpenapaTsl KJIETOK pACTEHHUH, )KUBOTHBIX U OJJHOKIETOYHBIX

rpuboB. DPUTYpbl MHUTOTUYECKOTO JICJICHHs B KJIETKaxX KOpelIka JyKa I0Ji MUKpPO-CKOIIOM W Ha cxeMe. Marepuaisl,
pacckasbiBaroniue o ouorpadusx yd€HbIX, BHECIINX BKJIa] B Pa3BUTUE KIETOYHON TCOPUH.

JlaGopaTopHblie U NPaKTHYECKHE PA0OTHI

N3yuenune kiaeTok OakTepuii, paCTeHUI U )KUBOTHBIX Ha TOTOBBIX MUKpOIIpenapaTax.

IIpenmeTHbIE pe3yabTATHI 00y4eHUS

VYyamuecs TOJKHBI 3HATE:

— ONPEAETICHUS TOHATHI: «ITPOKAPUOTHDY, «IYKAPUOTHD), «XPOMOCOMBI»,

«KapUOTHUII», KMUTO3);

— CTpPOEHHUE MPOKAPUOTUUECKON KIIETKH;

— CTpOEHHUE NMPOKAPUOT (OaKTepUU U CUHE3EIEHBIC BOJIOPOCIHU (IIMaHOOAKTEPHH ),

— CTPOEHHUE DYKAPUOTUUECKOMN KIIETKH;

— MHOT'000pa3ue 3yKapuoT;

— 0COOEHHOCTH CTPOEHUS PACTUTENILHON U KUBOTHOU KIIETOK;

— TJIABHBIE YaCTH KJIETKU;

— OpPraHoW/Ibl LIUTOIUIA3MbIl, BKIIFOUCHHUS;

— CTaJu1 MUTOTHYECKOTO IIMKJIA U COOBITUS, MPOUCXOASIINE B KIETKE HA KaXKI0N U3 HUX;

— IIOJIOKEHUS KJIETOYHOM TEOPUHU CTPOCHUSI OPraHU3MOB;

— OMOJIOTMYECKHI CMBICTT MUTO34.

VYyamuecs 101KHbI yMETh:

— XapaKTePHU30BaTh META0OIU3M Y IPOKAPHOT;

— ONUCHIBATh TCHETUUYECKU ammapaT OaKkTepHii;

— OMNUCHIBATH MPOIECCHI CIIOPOOOPA30BAHUS U PA3MHOXKEHUS TTPOKAPUOT;

— OOBSICHSITH MECTO U POJTb IPOKAPHUOT B OMOIIEHO3AX;

— XapaKTepu30BaTh (YHKIIMH OPTAaHOUIOB IIUTOILIIA3Mbl, 3HAYCHUE BKIFOUCHUN B KU3HEACSITEIIbHOCTH KIIETKH;

— ONUCHIBATh CTPOCHUE U (HYHKIIUA XPOMOCOM.

MertanpeaMeTHbie pe3yabTaThbl 00y4eHUs



VYyamuecs 10IKHbI yMETh:

— COCTaBIISITh CXEMBI U TAOJUIIBI TSI HHTETPAIIUH TTOTYYCHHBIX 3HAHUIA;

— 000011aTh U J1€71aTh BBIBOJIbI 0 U3YYEHHOMY MaTepuaity;

— paboTaTh ¢ AOMOJHUTEIBHBIMI HCTOYHUKAMH HH()OPMAIINK U UCTIONH30BATh UX JJISl TOMCKA HEOOXOUMOTO MaTepHana;
— TMPENICTaBISITh U3YYCHHBIN MaTepual, UCIOIb3Ys BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA;

— OOBSACHATH PUCYHKH U CXEMBI, IPEICTABICHHbIC B Y4eOHUKE;

— CaMOCTOSITENIbHO COCTABIIATH CXEMBI TIPOIECCOB, MPOTEKAIOIIUX B KIIETKE, U IIPUBSI3BIBATHY OT/IEIBHBIC UX ITAIBI K
Pa3IMYHBIM KIIETOUYHBIM CTPYKTYpam;

— WJUTIOCTPUPOBATH OTBET MPOCTEUIITUMH CXEMaMH B PUCYHKAMU;

— paboTaTh ¢ MUKPOCKOIIOM M M3TOTOBJISATH MPOCTEUIIINE MPENapaThl sl MUKPOCKOTTMYECKOTO UCCIICIOBAHNUS.

Paznen 2. PazMHoKeHHe W HHIUBHIYAJIbHOE Pa3BUTHE OPraHu3mMoB (54)

Tema 2.1. PASMHOXEHHUE OPT’TAHU3MOB (2 v)

CymHocTb 1 (opMBbI pa3MHOKEHHUSI OpraHu3MoB. becnosoe pa3MHOXEHUE pacTeHUu U )KUBOTHBIX. [lo10BOE pa3sMHOKEeHUE
KUBOTHBIX M pACTEHUI; 00pa30BaHME MOJOBBIX KIETOK,

OCEMEHEeHHEe U OII0I0TBOpeHre. buonoruueckoe 3HaueHne nojaoBoro pasMHosxkenus. ['amerorenes. [lepuo st 06pazoBaHus
MOJIOBBIX KJIETOK: Pa3MHOXKEHHUE, POCT, CO3peBaHue (Melo3) U GopMHUpOBaHUE MOJIOBBIX KiIeTOK. OcOOEHHOCTH
criepMaToreHe3a u oporeHesa. Orio10TBOpEHUE.

JdeMoHcTpanus

[InakaThl, WIUTFOCTPUPYIOIIKE CITOCOOBI BET€TATUBHOTO PA3MHOXKEHUS IJI0IOBBIX IEPEBHEB U OBOIIHBIX KYIBTYP.
Mukporpernapatsl siiekiIeTok. @oTorpaduu, oTpaxkarue pasHooOpa3re TOTOMCTBA Y OJTHON Mapbl pOIUTEIICH.
IIpeameTHBIE pe3ybTATHI 00y4eHUSs

VYyamuecs 107KHbI 3HATH:

— MHOT000pa3zue ¢hopM 0eCIoNoro pa3MHOKEHHUS U TPYNITBIOPTAHU3MOB, JIJIs KOTOPBIX OHU XapaKTEePHBI;

— CYIIHOCTH ITOJIOBOTO PA3MHOXKEHUS U €r0 OMOJIOrHYeCKOe3HAUCHHUE;

— MpOoLEeCcC raMeTOreHesa;

— M€103 1 ero OMOJIOrM4ecKOe 3HAaUCHHE;

— CYIIHOCTb OIUIOIOTBOPEHHS.

VYyamuecs T01XKHbI yMETh:



— XapaKTepHu30BaTh OMOIOTUYECKOE 3HAUCHUE OECIIOIOTOpa3sMHOKCHHS,

— 00BSACHATH MpoIlecC Mel03a, MPUBOASIINN K 00pa30BaHHIO

TaTUTOUIHBIX TaMeT.

Tema 2.2. UHIAUBUIAYAJBHOE PASBBUTUE OPTAHU3MOB

(OHTOT'EHE3) (39)

OMOpuHoHaIbHBIN TIepuoa pa3BuThs. OCHOBHbBIE 3aKOHOMEPHOCTH JAPOOJIeHHUS; 00pa30BaHUE OJHOCIONHOTO 3apOIbIiia —
OnmacTynbl. ['acTpynsanus; 3aKOHOMEPHOCTH 00pa30BaHUs IBYCIOWHOTO 3apO/Iblia — racTpyibl. [lepBUUHBIN OpraHOTeHE3 1
nanpHewmas auddepeHnpoBKa TKaHeH, OpraHoB U cucteM. [TocToMOpruoOHATBHBIN TIEpHO pa3BUTHsI. DOpMBI
OCTAMOPHOHAIILHOTO TIepHo/ia pa3BuThs. HerpsiMoe pa3BuTHE; MTOJHBIAN HEMOJIHBIH MeTaMopdo3. bruosiornueckuii CMbIC
pazButusic metamopdosom. [Ipsmoe passutue. Crapenue. OOmIHe 3aKOHOMEPHOCTH Pa3BUTHS. BHOTEHETHUECKHIA 3aKOH.
Cx0JICTBO 3apoIbIIIcii M SMOpHOHANIbHAS TUBEpreHITN Tpu3HakoB (3akoH K. bapa). buorenernyeckuii 3akoH (3. ['ekkenb u
®. Mromnep).Paboter A. H. CeepiioBa 06 5MOPHOHAIIBHOW H3MEHUUBOCTH.

JdemoHcTpanus

Tabmu1iel, KIUTFOCTPHUPYIOLTUE TIPoIIecC MeTaMopd03a y 0€CITO3BOHOYHBIX (KECTKOKPBUIBIX M YEITYHYaTOKPBLIBIX HACEKOMBIX )
¥ TIO3BOHOYHBIX (ampubuit). TabmuIsl, 0TpakarmKUecX0ICTBO 3apOAbIIIEH TO3BOHOYHBIX )KUBOTHBIX. CXEMBI
npeoOpa3zoBaHusl OpraHOB U TKaHEH B (huitoreHese.

IIpeameTHble pe3yabTaThl 00y4YeHUs1

VYyamuecs TOJKHBI 3HATH:

— OmpeeNieHUue TOHITHS KOHTOTEHE3Y;

— MEePUOAU3AIUI0 WHIUBUYAIBHOTO PA3BUTHS;

— 9Tanbl SMOPUOHATILHOTO Pa3BUTHS (IPOOJICHUE, TaCTPYJISAIUs, OpraHOTEHE3);

— (popMBI MOCTAIMOPHUOHATHLHOTO TIEPUOIA PA3BUTHS: HETIPSIMOE PA3BUTHE, PA3BUTHE TTOJTHBIM U HEIMOJIHBIM IIPEBPAIEHUEM;
— MPSIMOE Pa3BUTHE;

— Ouorenernyeckuii 3aKoH J. ['exkenst u ®. Mromnepa;

— pab6otsl A. H. CeBeprioBa 00 sMOpHOHATHHONW U3MEHYHBOCTH.

VYyamuecs TOJKHBI YMETh:

— ONUCHIBATH MPOIECCHI, MPOTEKAOIINE MTPU APOOIICHNUH,

racTPYJISIHA U OPTaHOTCHE3E;

— XapakTepu30BaTh (HOPMBI TOCTIMOPHUOHAIIBHOTO PA3BUTHS,



— pasnuyaTh COOBITHSI, COITPOBOXAAIOLIME PA3BUTHE OpPraHU3Ma NP MOJHOM U HEMOJIHOM IPEBPAILLEHUN;

— OOBSCHATH OMOJOTUYECKUN CMBICI Pa3BUTHS C METaMOp(ho30M;

— XapaKTepHU30BaTh ATAMbl OHTOTE€HE3a MPU MPSIMOM MOCTIMOPHOHATIBHOM Pa3BUTHUU.

MeTanpeaMeTHble pe3yJibTaThl 00y4eHH s

VYyamuecs 10IKHbI yMETh:

— CpPaBHUBATh U COMOCTABIISITH MEXTY COOOM 3Tarnbl Pa3BUTHA )KUBOTHBIX U3YYEHHBIX TAKCOHOMUYECKUX TPYIIII;
— HCTOIb30BaTh MHIYKTUBHBIN U A€TYKTUBHBIA MOAXOABIIPU U3YUEHUH KPYITHBIX TAKCOHOB;

— BBISIBJIATH PU3HAKHU CXOJICTBA U PA3IMUUS B Pa3BUTUMKHUBOTHBIX Pa3HbIX TPYMII;

— 000011aTh U J1e71aTh BBIBOJIbI 0 U3YYEHHOMY MaTepuaity;

— paboTath ¢ AOMOJTHUTEIbHBIMUA HCTOYHUKAMU UH(OPMAIIMHU U UCTIOIb30BaTh UX JJIs MIOMCKAa HEOOXOJUMMOT0 MaTepHaa;
— MPEACTABISATh U3YYCHHBI MaTepHall, UCIOJIb3YysI BO3SMOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHA.

Pa3nen 3. HaciiencTBeHHOCTh H H3MEHYNBOCTH OPpranu3mMoB (17 u)

Tema 3.1. 3AKOHOMEPHOCTHU HACJIEAOBAHUA ITPU3HAKOB (10 4)

Otkpseitue I'. MenaeneM 3aKkOHOMEPHOCTEH HAClIeJOBaHUS TPU3HAKOB. [ MOPUI0IOTUYECKHI METO ] U3YUECHHUS
HACJIEICTBEHHOCTH. MOHOTHOpUIHOE U TOTUTUOPUAHOE CKpeluBanue. 3akoHsl Menens. HezaBucumoe u criernieHHoe
HacjenoBaHue. ['eHeTnyeckoe onpeaeneHue nomia. ['eHOTUI Kak 1eJ10CTHAs

cucreMa. BzanmoeiicTBUE ajieNbHBIX U HEAJUIETbHBIX T€HOB BONPEICICHUH PU3HAKOB.

JdeMoHcTpanus

Kaptsl xpoMocoM yenoBeka. Po1ocioBHbIE BEIAAIOMIUXCANPEICTABUTENEH KYIbTypbl. XpOMOCOMHBIE aHOMAINH YEJIOBEKAU UX
(dbeHoTUTINYeCKuE

MIPOSIBJICHUS.

JlabopaTopHble U IpaKkTHYecKue padoThl

Pemienne reHeTHYECKUX 3a/1a4 U COCTABICHUE POAOCIOBHBIX.

IIpeameTHbIe pe3yabTaThl 00yUYeHUSs

VYyanuecs: 10KHBI 3HATh:



— ONPEACIEHUS TOHATHI: «T€H», «JIOMUHAHTHBIN T€H»,«PEIECCUBHBINA T'€H», KITPUIHAKY», «CBOWCTBOY,
«(PEeHOTUT»,«TEHOTHUID», «HACIEACTBEHHOCThY, KA3MEHYUBOCTHY, «MOJIU(PUKAIIUNY», KHOPMA PEAKIIUNY», KMYTAIHN», «COPTY,
«IOPOJIAY, KIITAMM»;

— CYIIHOCTb THOPHUIOIOTUUECKOTO METO/Ia U3YUEHUS HACJIEICTBEHHOCTH;

—3aKOHbI MeHaens;

— 3ak0H Moprasa.

VYuamuecs J10IKHbI YMETh:

— HCTIOJIB30BATh MPHU PELUICHUU 3314 T€HETUYECKYIOCUMBOJINKY;

— COCTaBJISITh T€HOTHUITBI OPTAaHU3MOB M 3aIIUCHIBATh UX FAMETHI;

— CTPOUTH CXEMBI CKPEIIMBAHUSA IIPU HE3ABUCUMOM CLEIUIEHHOM HAacCJIEJOBAHUH, HACIIEJOBAHUHU, CLIETUIEHHOM C I10JIOM;
— CYIIHOCTb T€HETUYECKOTO ONPEACICHUS 10J1a Y PACTCHUIH KUBOTHBIX;

— XapaKTepu30BaTh FT€HOTHUI KaK CUCTEMY B3aUMO/ICHCTBYIOIIMX '€HOB OpPraHU3Ma;

— COCTAaBJISAITh NPOCTEUIIINE POJOCIOBHBIE U PELIATh TEHETUYECKUE 3aaUH.

Tema 3.2. 3AKOHOMEPHOCTU UBSMEHYUBOCTH (4 4)

OcHoBHBIE (HOPMBI UBMEHUYMBOCTU. [ €HOTUTINYECKAs M3MEHUYUBOCTh. MyTanuu. 3HaueHHe MyTaluid JUIsl IPAKTUKU CEJIbCKOTO
Xo3stiicTBa U OuoTexHonoruu. KoMOMHATHBHAsS M3MEHYMBOCTH. DBOJIONMOHHOE 3HAYEHHE KOMOMHATUBHOW H3MEHYMBOCTH.
deHoTUNIUYECKAS, WIM MOAU(PUKAIMOHHAS, W3MEHYMBOCTh. Poib ycioBMil BHeHmIHEW cpeabl B Pa3BUTHUU U MPOSBICHUU
MIPU3HAKOB U CBOMCTB.

JdeMoHcTpanus

[Tpumepsl MoaMBUKAITMOHHON U3MEHYMBOCTH.

JlaGopaTopHble U IpaKkTHYecKue padoThl

[TocTpoenune BapuallMOHHOW KpUBOH (pa3Mephbl JINCTHEB PACTEHU, AHTPOIIOMETPUUYECKHUE JaHHBIE YUAITUXCS).

IIpeameTHBIE pe3ybTATHI 00y4YeHUSs

VYyamuecs 107KHbI 3HATH:

— BHJIBI U3MEHYMBOCTH U PA3JIMYUS MEXKAY HUMU.

VYyamuecs T0MXKHbI yMETh:

— pacrno3HaBaTh MYTAITMOHHYIO 1 KOMOMHATUBHYIO U3MEHUNBOCTD.



Tema 3.3. CEJEKIUS PACTEHUM, )KUBOTHBIX

N MUKPOOPI'AHU3MOB (34)

LleHTpbl MPOUCXOXKICHHUS U MHOT000pa3usl KylbTypHBIX pacTenuil. CopT, mopoja, mramMm. MeTo bl CeNIeKIIMN pacTeHUN U
KUBOTHBIX. JJOCTIKEHUSI M1 OCHOBHBIC HAIPaBICHUS COBPEMEHHOMN CENIEKIINH. 3HAUCHUE CEJIEKIINU I Pa3BUTHUS
CEJIbCKOXO3SIIICTBEHHOTO TIPOU3BOACTBA, MEIUIIMHCKOW, MUKPOOHO-

JIOTMYECKOU U APYTUX OTPACied MPOMBIIIIEHHOCTH.

JdemoHcTpanus

CpaBHUTENBHBIN aHATH3 TIOPO/] TOMAIIHUX )KUBOTHBIX, COPTOB KYJIBTYPHBIX PACTEHUH U MX AUKHUX NpeakoB. Komekiuu u
npenaparbl COPTOB KyJIBTYPHBIX PACTEHUHN, OTIMYAIONINXCS HANOOBIIEH TIOJOBUTOCTHIO.

IIpenMeTHBIE pe3ybTAThI 00yYeHHs

VYyamuecs TOJHKHBI 3HATE:

—METO/IbI CEIIEKIINH;

— CMBICIT ¥ 3HAYCHHUE SBJICHHSI TETEPO3UCa U MOTHUILIIOUTUH.

Y4amuecs 10JKHBI yMETh:

— OOBSICHATH MEXaHU3MBI TIepelauyl MPU3HAKOB U CBOIMCTB U3 MOKOJICHUS B MTOKOJIEHUE U BO3SHUKHOBEHUE OTJIMYUHN OT
pOIUTENBCKUX (POPM Y TOTOMKOB.

MeTanpeaMeTHbIe Pe3yJbTaThl 00y4eHH s

VYyamuecs T0JKHBI YMETh:

— JIaBaTh XapaKTEePUCTUKY T'€HETUYECKUX METOJIOB U3YUCHHsI OMOJIOTHYECKUX OOBEKTOB;

— paboTaTh ¢ y4eOHHKOM, pabouel TeTpajbio U TUJIAKTHYECKUMU MaTeprUallaMH;

— COCTaBJISITh KOHCIIEKT IMaparpada yaeOHuKa 10 W/UITUIIOCIIC U3YUSHUS MaTepralia Ha YPOKe;

— pa3palaThIBaTh MIAH-KOHCIEKT TEMbI, UCIOJIb3Ysl Pa3HBICUCTOYHUKN HH(DOpPMAIIHH;

— TFOTOBUTbH YCTHBIE COOOIIEHUS U MMMCHMEHHBIE pedepaThl HAOCHOBE 0000IICHUS MaTepraia yueOHUKA U TOTIOTHUTEIHHON
JTUTEPATYPHI;

— M0JIb30BaThCs MOMCKOBBIMU cucTeMaMu MHTepHeTa.

Pa3nen 4. DBosionus ;kuBoro Mmupa Ha 3emue (21 4)

Tema 4.1. PA3BUTHUE BUOJIOT'MU B JOJAPBUHOBCKHUI MEPUO/I (24)


https://drofa-ventana.ru/upload/iblock/e8b/e8b8a4f3fbc4376684af7de3e4c5bf26.pdf#page=1
https://drofa-ventana.ru/upload/iblock/e8b/e8b8a4f3fbc4376684af7de3e4c5bf26.pdf#page=1

Pa3BuTue Ononoruu B A0JapBUHOBCKHM nepro. ['ocnoacTBO B HayKe MpEeACTaBICHUN 00 «M3HAYaJIbHOMN 11eJ1€CO00Pa3HOCTI»
Y HEM3MEHHOCTHU XUBOU npuposl. Padbotel K. JIuHHEs 1o cuctemMaThke pacTeHUI U )KUBOTHBIX. DBoMtoMoHHas Teopus K. b.
Jlamapka.

JdemoHcTpanus
buorpadun yu€nsix, BHECIINX BKJIaJ B pa3BUTHE 3BOIOIMOHHBIX UaeH. XKusnb u nesrensnocTs XK. b. Jlamapka.

4.2. TEOPUSA Y. JAPBUHA O NIPOUCXOKJIEHUU BU1OB

NYTEM ECTECTBEHHOI'O OTBEOPA (4 4)

[Ipeanocwuiku Bo3HUKHOBeHUs yueHus Y. JlapBuHa: TOCTHKEHUS B 00JIACTH €CTECTBEHHBIX HAYK, KCIIEIUIIMOHHBIA MaTepHal
Y. Jlapsuna. Yuenue Y./lapBuHa 00 uckyccreeHHOM oTO0pe. Yuenue Y. JlapBuHa o ecTeCTBeHHOM oTOOpe. Bug —
aJIEMEHTapHas HBOJIOIMOHHAS enuHUIA. Beceobumas nHauBuayanbHass N3MEHYMBOCTh M M30BITOYHAS YHCICHHOCTh TTOTOMCTBA.
Bbopnba 3a cyiiecTBOBaHNUE U €CTECTBEHHBIN 0TOOD.

JdemoHcTpanus

buorpadus Y. lapsuna. Mapuipyt u koHKpeTHbIe Haxoaku Y. J/[apBrHa BO BpeMs IMyTemIecTBUs Ha Kopadie «buriby.
IIpeameTHBIE pe3yIbTATHI 00y4YeHUS

VYyanuecs: 10JKHBI 3HATh:

— MPEICTABICHUS €CTECTBOUCIIBITATENEH JOIaPBUHOBCKOMAIOXHU O CYIIIHOCTH KUBOM IPUPOBI;

— B3rJsabl K. JIMHHES Ha cUCTEMY )KMBOTO MUPA;

— OCHOBHBIC ITOJI0KEeHUS dBOOIMoHHON Teopun K. b. Jlamapka, € mo3uTUBHBIC U OITMOOYHBIC YEPTHI;

— yuenue Y. JlapBuHa 06 HCKYCCTBEHHOM OTOODE;

— yuenue Y. J[apBuHa 0 eCTECTBEHHOM OTOOpE.

VYyamuecs 101KHbI yMETh:

— OIIEHUBAThH 3HaUeHUE dBoTONMOHHOM Teopuu XK. b. Jlamapka nins pazButus OUoIOTHH;

— XapaKTEepHU30BaTh MPEANOCHUIKM BOZHUKHOBEHHUS SBOJIOUMOHHON Teopun Y. J[apBuHa;

— J1aBaTh ONPEAEIEHUS TOHATHN «BUD» U «ITOIYJISLIUS;

— XapaKTePHU30BaTh MPUUUHBI OOPHOBI 32 CYIIIECTBOBAHNUE;

— ONpEeNeNsATh 3HAUCHNE BHYTPUBUIOBOM, MEKBHUIOBOM OOPHOBI 32 CYIIECTBOBAaHUE U OOPHOBI ¢ A0MOTHUECKUMH (haKTOpaMu
cpensl;



— J1aBaTh OIIEHKY €CTECTBEHHOI'0 0TOOpa Kak pe3ysibTaTa O0pbObI 32 CYIIECTBOBAHUE.

Tema 4.3. COBPEMEHHBIE ITPECTABJIEHHUSA Ob 9BOJIIOLUNU. MUKPOJIBOJIIOIUSA (2 1)

Buja xak reHeTHYecKHd WM30JIMPOBAHHAS CUCTEMA; PENPOIYKTHUBHAS M30JAIUA U €€ MeXaHu3Mbl. llomynsiuuoHHas CTpyKTypa
BH/IA; DKOJIOTUYECKUE U T€HETUUYECKUE XAPAKTEPUCTUKU nomysuuid. [lomynsuns — sneMeHTapHas 3BOJIOLUMOHHAS €IWHULIA.
[Tyt 1 cKOpOCTh BUA00Opa30BaHus; reorpaduyeckoe 1 3K0JIOrHYECKoe BUI000pa30BaHuUe.

JdemoHcTpanus

Cxembl, WUTIOCTPUPYIONIME Ipoliecc reorpapuueckoro BumooOpazoBanus. KuBble pacTeHUs U JKUBOTHBIE, repOapuul u
KOJUIEKIIMH, TOKAa3bIBAIOIINE WHIWBUAYAJIbHYI0 HW3MEHUYMBOCTh M Pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PACTEHHH M TOPOA
JOMAIIHUX >KUBOTHBIX, a TaKXe pPe3yJbTaTbl MPHUCIOCOOJIEHHOCTH OpPraHMW3MOB K cpefe OOWTaHHUA U Pe3yJbTaThl
BUJI000pa30BaHUS.

JlaGopaTopHblie U NPaKTHYEeCKHE PA0OTHI

N3yuyenue npucnocoOIeHHOCTH OPraHU3MOB K cpejie OOUTaHus *.

N3yuyenue n3MEHUYMBOCTH, KPUTEPHUEB BUJA, PE3YJIHTATOB UCKYCCTBEHHOTO 0TOOpa Ha COPTAaX KyIbTYPHBIX pPaCTeHHIL*.
IIpeameTHBIE pe3yIbTATHI 00y4YeHUS

VYyanuecs 10JKHBI 3HATh:

— 3Ha4YeHHe 3a00ThI O TOTOMCTBE JIJIs1 BBKUBAHMUS;

— OIpEeJENEHUs MOHITHI «BUI» U «IIOMYJISLUSD;

— CYLIHOCTb F€HETUYECKUX MPOLIECCOB B MOMYJISIIUAX;

— ¢opMBI BUI00OPA30BaAHMS.

VYyamuecs 10IKHbI yMETh:

— OOBSICHATH IPUYMHBI pa3/IelICHUs BUIOB, 3aHUMAIOITUX OOIIUPHBIA apean OOuTaHus, Ha TOMYJISINY;

— XapaKTepHu30BaTh MPOLIECC IKOJIOTUYECKOTO U reorpaguueckoro Bua000pa3oBaHus;

— OIICHMBATh CKOPOCTHb BHUI000pa30BaHMsSI B pPAa3IUYHBIX CHCTEMATHUYECKHX KATETOPUAX >JKUBOTHBIX, PACTCHUU W
MHKPOOPTraHU3MOB.

Tema 4.4. BHOJJOTMYECKHE MOCJIEJICTBUS AJTATITAIIAN.
MAKPODBOJIIOLMS (3 u)



['maBHBIC HampaBJIEHUs SBOJIIOIIMOHHOTO Mpoliecca. buonornueckuit nporpecc u ouonoruueckuit perpecc (A. H. Cesepiios).
[Tyt mocTmwkerus: 6uoaorndeckoro nporpecca. OCHOBHBIE3aKOHOMEPHOCTH 3BOJIONNUH: TUBEPTCHITUS, KOHBEPT CHITHSI,
napayuienu3M. [IpaBuia 3BOTIONNUN TPYIIT OPraHU3MOB. Pe3ybTaThl 3BOIONKK: MHOTOOOpa3ne BUIOB, OpraHNYecKas
1€J1eCO00Pa3HOCTh, MOCTENEHHOE YCIOKHEHUE OpraHUu3aliH.

JdemoHcTpanus

[TprMepbl TOMOJIOTUYHBIX M AaHAJIOTHYHBIX OPTaHOB, UX CTPOCHUS U TIPOUCXOKICHUS B OHTOreHe3e. CXeMbl COOTHOIIICHHSI
MyTeH MPOrPeCCUBHOMN OMOIOTHYECKOM 3BOIIOIMKA. MaTepHualibl, XapaKTePU3YIOIINE MPEICTaBUTEIICH )KUBOTHBIX M PACTCHUH,
BHECEHHBIX B KpacHYI0 KHUTY M HaXOJIAMIUXCS TI0JT OXPaHOU rocy1apcTBa.

IIpenmMeTHbIe pe3yabTaThl 00yUYeHUsT

Yyamuecs TOJKHBI 3HATE:

— IJIaBHBIC HAMPABJICHUS SBOJIFOIIUN: OMOJIOTHUSCKHH MPOTPECC U OMOJOTHICCKUN PErpecc;

— OCHOBHBIC 3aKOHOMEPHOCTH 3BOJIIOIUH: JUBEPTCHIINIO, KOHBEPTCHIIMIO U MTApaJLICIi3M;

— pe3yNbTaThl YBOJIFOIUH.

Yyamuecs TOJDKHBI YMETh:

— XapaKTepHU30BaTh MyTH JOCTHXKEHUsI OMOJIOTHYECKOro nmporpecca: apoMopd 03, UAN0AIANTAIMI0 U OOIIYIO JereHepaluio;
— MPUBOAUTH MPUMEPHI TOMOJIOTUYHBIX U aHAJIOTUYHBIX OPTaHOB.

Tema 4.5.ITPUCIIOCOBJEHHOCTDb OPTAHU3MOB K YCJIOBUSAM

BHEIITHEW CPEJbI KAK PE3YJIBTAT JEMCTBHUSA

ECTECTBEHHOI'O OTBOPA (3 )

[TprcniocoOuTeNbHBIE 0COOCHHOCTH CTpOCHUS. [IOKPOBUTEIILCTBEHHAS OKpPAacKa IMMOKPOBOB TeJIa: CKPBIBAOIIIAS
OKpacka(oJHOTOHHAS, IBYTOHOBAsI, pAaCWICHSIOIIAs U Jp.); IpenocTeperatomas okpacka. Mumukpus. [IpucnocodurensHoe
MOBEICHHE

KUBOTHBIX. 3a00Ta 0 motoMcTBe. Pusnonorunyeckue agantanuu. OTHOCUTEIBHOCTD MTPUCTIOCOOICHHOCTH.

JdemoHcTpanus

Nnnroctpanmu, 1eMOHCTPUPYIONTUE CTPOSHUE TEJIa )KUBOTHBIX U PACTUTEIBHBIX OPTaHI3MOB, 00ECIIEUYNBAIOIINE BRIKUBAHNE B
TUTTUYHBIX JIJI HUX YCIOBUSX CYyIIeCTBOBaHUA. [IpuMepsl pa3muaHbIX BUAOB MOKPOBUTEILCTBEHHONW OKPACKU Y JKUBOTHBIX.
JlaGopaTopHble U NpaKTHYECKHE PadOTHI

OO6cyxIeHre Ha MOJACIISX POJIM IPUCTIOCOOUTEITEHOTO TIOBSACHHUS )KHBOTHBIX.



IIpenmeTHble pe3yabTaThl 00y4eHUsI

VYuyamuecs JOJKHbI 3HATH:

— THUIIbI TOKPOBUTEILCTBEHHON OKPAacKU (CKpbIBaIOLas, MPeJoCTeperaronias) U UxX 3Ha4yeHue AJi1 BbDKUBAHUS,

— OOBSICHATH OTHOCUTENIBHBINA XapaKTep MPUCITOCOOTIECHHUI;

— 0COOEHHOCTH MPUCTIOCOOUTETHHOTO MTOBEICHMUS.

VYyamuecs 10IKHbI yMETh:

— MPUBOAUTH MPUMEPHI MPUCTIOCOOUTETHLHOTO CTPOEHUS TeJa, MOKPOBUTEILCTBEHHON OKPAcKU MOKPOBOB U MOBEICHUS
KUBBIX OPTraHU3MOB.

Tema 4.6. BOSBHUKHOBEHMUE KU3HU HA 3EMUJIE (2 4)

Opranuueckuil MUp Kak pe3ysibTaT 3BOJIIOINU. BO3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMiie. XUMHUYECKUA,
npeaduonoruueckuii (Teopus akagemuka A. M. Onapuna), OMOJIOTHYECKUN M COIMAIbHBIN 3TAIbl PA3BUTHS )KUBOW MaTEPHH.
DuI0reHeTUUECKrEe CBSI3H B )KMBOU MIPUPO/IC; €CTECTBEHHASKIIACCU(PUKAITUS

s 5)KUBBIX OPTaHU3MOB.

JdeMoHcTpanus

CxeMbl BO3HUKHOBEHUSI OJHOKJIETOYHBIX 3YKapUOT, MHOTOKJIIETOUHBIX OPTaHW3MOB, PA3BUTHUS LIAPCTB PACTEHUIN U )KUBOTHBIX.
IIpeameTHBIE pe3yIbTATHI 00y4YeHUS

VYyanuecs: 10JKHBI 3HATh:

— teoputo akajgemuka A. M. OnaprHa o MpOUCX0XKICHUH KU3HU Ha 3eMIie.

VYyamuecs: 10JKHBI YMETh:

— XapaKTepH30BaTh XUMHYCCKHUM, MPETIOUO0TOTHUECKII, OMOJIOTMIECKUA M COIIMAIBHBIN ATarbl pa3BUTHS )KMBOKH MaTEpPHHU.

Tema 4.7. PASBUTHUE KU3HU HA 3EMUJIE (5 4)

Pa3Butre xu3Hu Ha 3emie B apXeiiCKyl0 U MpoTepo3oickyro 3pbl. llepbie cieawl xu3nu Ha 3emue. [losBieHue Bcex
COBPEMEHHBIX TUIIOB OECIIO3BOHOYHBIX XKUBOTHBIX. IlepBbie XopmoBwie. Pa3BuTue BOAHBIX pacTeHHil. Pa3BuTHe XKU3HU Ha
3emiie B Majieo30McKyto 3py. [losiBlieHHE W 3BOJIONMS CYXOIMYTHBIX pacTeHUW. [lamopOTHHUKH, CeMEHHbIE MANOPOTHHUKH,
roJIOCEMEHHbIE pacTeHUsl. BO3ZHMKHOBEHHE IMO3BOHOYHBIX: PBIOBI, 3€MHOBOJHbBIC, MpecMbIKaromuecs. Pa3BuThe >KU3HU Ha
3emiie B ME3030MCKYI0 M KailHO30MCKYI0 3phl. [losiBIeHHe U pacnipocTpaHeHUE MOKPHITOCEMEHHBIX pacTeHuil. Bo3HUKHOBEHUE
Tyl 1 Mmitekonutaromux. [lossnenne u passurue npumartoB. IIpoucxoxaenue yenoBeka. MecTo yenoBeka B KHUBOU MPUPOJIE.



Cuctematuyeckoe TmojiokeHue Buaa Homosapiens B cucteMe XKUBOTHOro wmwupa. lIpu3Haku U CBOMCTBa 4elIOBEKa,
MO3BOJISIFOIIME OTHECTH €ro K PA3JIMYHBIM CUCTEMATHYECKUM TpYINaM HapcTBa XUBOTHBIX. CTaauy 3BOIIOIMU YEJIOBEKA!
JPEBHEUIIINNA YeJOBEK, JPEBHHUI 4YEJIOBEK, IMepBble COBpeMeHHBIC Jioau. CBOWCTBA 4YeOBEKa Kak OHMOJIOTMYECKOTO BHJA.
[MonymnsimmonHas cTpykrypa Bujaa Homosapiens; yenoBedeCKHE pachl; pacooOpa3oBaHUE; €AMHCTBO IMPOUCXOXKICHUS pac.
AHTHHAay4YHasl CyIIHOCTh pacu3Ma.

JdemoHcTpanus

Penponykuuu kaptun 3. bypuaHna, otpaxkaromux gayHy u Gaopy pa3IddHbIX 3p U epruoaoB. CXeMbl pa3BUTHS IAPCTB KUBOU
npupoabl. OKaMEHEeNIOCTH, OTIEYaTKN PACTEHUH B IPEBHUX MOpoAax. MoJeau CKEIeTOB YeI0BEKa U MO3BOHOUYHBIX KMBOTHBIX.
IIpenmeTHbIE pe3yabTATHI 00y4eHUS

Yyamuecs TOJKHBI 3HATE:

— JTamnbl Pa3BUTHUS )KUBOTHBIX U PACTEHUM B PA3IUYHBIC MIEPUOIbI CYIIECTBOBA-HUS 3€MIIH;

— JBWXKYIIHAE CUJIbI aHTPOIIOTEHE3A;

— CHUCTEMAaTHUUYECKOE MOJIOKEHHUE YEIOBEKA B CUCTEME KUBOTO MUPA;

— CBOICTBA YeJI0BEKa KaK OMOJOTUYECKOTO BU/IA;

— JTarnbl CTAHOBJICHUS YeJIOBEKa Kak OMOJIOTUYECKOTO BU/IA;

— pachl YeJIOBEeKa U UX XapaKTepHbIE OCOOCHHOCTH.

VYyamuecs: 10IKHbBI YMETh:

— ONHUCHIBATh Pa3BUTHE )KU3HU HA 3€MJIE B apXEHUCKYIO UTTPOTEPO3OHUCKYIO IPHI;

— ONHUCHIBATh PA3BUTHUE KU3HU HA 3eMJI€ B MAJICO30MCKYIO 3pY;

— ONHUCHIBATh Pa3BUTHE )KU3HU HA 3€MJIE€ B ME3030MCKYIO

9py;

— OMHUCHIBATh Pa3BUTHE KU3HU HA 3eMJie B KAWHO30MCKYIO 3pY;

— XapaKTepHU30BaTh POJIb MPSIMOXOKICHUS, Pa3BUTHS TOJIOBHOI'O MO3Ta U TPyJla B CTAHOBJICHUU YEJIOBEKA;

— OIPOBEPraTh TEOPUIO PaCHU3Ma.

MeTtanpeaMeTHble pe3yabTaThbl 00y4eHUsA

VYyamuecs: 10IKHbI yMETh:

— paboTaTh ¢ y4YeOHHKOM, paboUei TeTpaabio U JUIAKTUYSCKUMHA MaTepHaIaMHu;

— COCTaBJISITh KOHCIEKT Mmaparpada ydeOHUuKa 10 W/HIIN ITOCTIE U3YUSHUS

MaTepuasia Ha ypoKe;



— pa3pabaThIiBaTh IUIAH-KOHCIIEKT TEMbI, UCIIOJIb3Ys Pa3HbIE HCTOYHUKHU UH(OPMALIIH;

— FOTOBUTb YCTHBIE COOOIIEHHUS U MMCbMEHHBIE pedepaTsl, UCIOJIb3Yd HHPOPMALIMIO YIEOHUKA U JOMOJTHUTEIbHBIX
HMCTOYHUKOB;

— MOJIb30BaThCs IOMCKOBBIMU cucTeMaMu IHTepHeTa;

— BBINIOJIHATH JIA0OpaTOpHBIE PaOOTHI MO PYKOBOACTBOM YUUTENS;

— CpaBHUBATh NPEICTABUTEIEN PA3HBIX IPYIIIT PACTEHUN U )KUBOTHBIX, JI€JIATh BBIBOJBI HA OCHOBE CPaBHEHHS;

— OLICHUBATh CBOMCTBA MOPOJI IOMAILIHUX KUBOTHBIX U KYJIBTYPHBIX PACTEHUI 10 CPABHEHHIO C TUKUMU MPEIKAMMU;

— HaxoJIUTh MH(OPMAIKIO O PA3BUTHUU PACTEHUH M )KMBOTHBIX B HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOIOrHUECKUX CI0BapsIX
U CIPaBOYHUKAX, aHATM3UPOBATH U OLIEHUBATh €€, MePEeBOAUTH U3 OJHON (HOPMBI B IPYTYIO;

— CpPaBHHUBATh U COMOCTABIIATH MEXKAY COOON COBPEMEHHBIX M MICKOMAEMBIX KUBOTHBIX U3YUEHHBIX TAKCOHOMUYECKUX TPYIII
— MCIOJIb30BaTh MHAYKTUBHBINA U I€TYKTUBHBIN MOAXOAbI IPU U3YYEHUU KPYIHBIX TAKCOHOB;

— BBISIBIIATH MPU3HAKU CXOJICTBA U PA3IUUUsI B CTPOCHUH, 00pa3e *U3HU U MOBEACHUY )KUBOTHBIX U YEJIOBEKA;

— 000011aTh U J1e71aTh BBIBOJIBI 0 U3YYEHHOMY MaTepuaity;

— MNPEICTABIATh U3YUYEHHBI MaTepHaJl, UCIOJIb3Yys BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTUH.

Pa3nen 5. BzauMooTHoOIIEHUsI opranu3Ma u cpeabl. OcHoBbI 3k010oruu (9 1)

Tema 5.1. BUOC®EPA, EE CTPYKTYPA U ®YHKIIUHU (6 u)

buocdhepa — xuBas o6onouka mianetsl. CTpykTypa 6uochepsl. Kommnonentsr 6uocdepsl: ;KHMBOE BEIIECTBO, BUIOBOM COCTaB,
pasHooOpa3ue u BKJIajJ B Onomaccy. buokocHoe u kocHoe BemecTBo ouochepsl (B. M. Bepnanckwuit). KpyroBopor BermiecTs B
npupoae. EctecTBeHHbIE COO0IIECTBA JKUBBIX OpraHU3MOB. broreoneno3sl. KoMmoHeHTs OMOTE011eHO030B: MTPOTYIICHTHI,
KOHCYMEHTBI, peIylIeHThI. BUOIIEHO3bI: BUIOBOE pa3HOOOpa3ue, INIOTHOCTH MOMYJISIINH, OnoMacca. AGnoTndeckue pakTopbl
cpenbl. Ponb Temmniepatypsbl, OCBEIIEHHOCTH, BIAKHOCTH U IPYTUX (PAKTOPOB B KU3HEAEATEIHHOCTH COOOIIECTB.
NuTencuBHOCTD AeicTBUs (DakTopa cpeapl; orpaHnnyuBatomui hakrop. BzaumopaeiictBue ¢hakTopoB cpesbl, MPeaeIibl
BBIHOCITUBOCTU. bruotndeckue dhaktopsl cpesl. Llenu u cetn nmutaHus. DKOJOTUUYECKHUE TUPAMUIBI: YUCeT, OMOMAaCCHI,
sHeprun. CmeHa 6uorieHo30B. [IpuanHb cMeHbI OMOIIEH030B; (HOPMHUPOBAHNE HOBBIX cO00IIecTB. @OPMBI B3aUMOOTHOIICHHH
MeXy opraHu3Mamu. [103uTHBHBIE OTHOMIEHUSI — CUMONO03: MYTYyaJu3M, KOOTIEpaIsi, KOMMEHCATN3M. AHTHONOTHYECKUE
OTHOINICHUS . XHIITHUYECTBO, TApa3uTH3M, KOHKypeHIrsa. HelTpaibHbIe OTHONIEHUS — HEUTPaTU3M.

JdemoncTpanus



CxeMbl, WILTIOCTPUPYIOILIUE CTPYKTYPY Onochepbl U XapakTepu3yromiue e€ OTAeIbHbIE COCTaBHbIC YacTH. Ta0auIlbl BUI0BOTO
cOCTaBa U pa3HOOOpa3us )KUBBIX OpraHu3MoB Ouochepnl. CxeMbl KpyroBopoTa BelecTB B npupoae. KapTel, oTpaxkaroiiye
I'€OJIOTMYECKYI0 HCTOPHUIO MATEPUKOB, pAaCIPOCTPAaHEHHOCTh OCHOBHBIX OMOMOB cytiH. JlnaduibMbl U KHHODUITBMBI
«buocdepay. [Ipumepsl cuMOr03a MEXAY MPEACTABUTEIAMHU PA3TUYHBIX IAPCTB )KUBOU MIPUPOIHI.

JlaGopaTopHblie U NPaAaKTHYECKHE PA0OTHI

CocraBiieHHe CXeM Nepeadyu BeIIeCTB U SHepruu (1ienei nuTanus )™,

N3yuenue u onrcanue SKOCUCTEMbI CBOEH MECTHOCTH, BBISIBJICHHE THUIIOB B3aUMOJICUCTBUS Pa3HBIX BUIOB B JaHHOM
aKocucTteme™,

IIpeameTHBIE pe3ybTAThHI 00y4YeHUsI

Yyamuecs TOJKHBI 3HATE:

— OIpeJeNIeHUs MOHITHI: «Orocdepay, «IKOJOTH», «OKPYKAIOIIAs CPeIay, «cpella OOUTAHUS», KITPOAYLICHTHIY,
«KOHCYMEHTBI», «PEAYIICHTHIY;

— CTPYKTYPY ¥ KOMIIOHEHTHI OHOC(hEepHI;

— KOMITOHEHTHI KUBOT'O BEIIECTBA U €0 (YHKIIUH.

VYyamuecs T0JKHBI YMETh:

— KJIACCU(PUITUPOBATH SKOJOTUYECKHUE (PaKTOPHI;

— XapaKTepu3oBaTh OMomaccy 3emiid, OMOJIOTUYECKYIO MPOAYKTUBHOCTH;

— ONUCHIBaTh OMOJOTUYECKHUE KPYTOBOPOTHI BEIIECTB B IPUPOIE;

— OOBSACHSATH ACHCTBHE AOMOTUYECKUX, OMOTUYECKUX M aHTPOIIOTEHHBIX (haKTOPOB;

— XapaKTepHU30BaTh U PA3NMUYATh IKOJOTHYECKHUE CUCTEMBI — OMOTEOIeHO3, OMOIIEHO3 U arpoIeHO3;

— pacKpbIBaTh CYIIHOCTh ¥ 3HAYEHUE B MIPUPOIE CAMOPETYJIISIINN;

— ONUCHIBATH MPOIECC CMEHBI OMOIIEHO30B U BOCCTAHOBJICHHS TIPUPOTHBIX COOOIIECTB;

— XapaKTepu30BaTh (HOPMBI B3aAUMOOTHOIIEHUHN MEXKITYy OpPraHU3MAMH: CUMOMOTUYECKHE, aHTUOMOTUYECKHIE U HEUTPaTbHBIC.

Tema 5.2. BMOC®EPA U YEJIOBEK (34)

[TpupoaHbIe pecypchl M UX UCTIOJIB30BaHUE. AHTPOMOTEHHBIE (DAKTOPHI BO3ICHCTBHUS Ha OMOIICHO3HI (POJIh YEJIOBEKa B
MIPUPOJIC); TIOCIEACTBHS XO3SIMCTBEHHOM ESITEILHOCTH YelioBeKa. [IpoOieMbl palinoHaIFHOTO MPUPOIOTIONIH30BAHNS, OXPaHBI
MPUPOABL: 3aIIUTA OT 3arpA3HECHUMN, COXPaHEHUE ITAJOHOB U Ia-

MSTHUKOB MPUPO/IbI, 00ECIIEUEeHNE MPUPOIHBIMU PECYPCAMU HACEICHUS MJIAHETHI.



JdemoHcTpanus

Kaptsl 3an0BeHBIX TEPPUTOPHI HALIEN CTPAHBI.

JlaGopaTopHble U NPaKTHYECKHE PA0OTHI

AHanus3 u OIleHKa TMOCIEICTBUH IeITeIbHOCTH YeTIOBEKa B DKOCHCTEMax ™.

IIpeamMeTHbIe pe3yJibTAThI 00yUeHUsT

VYuamuecs I0JKHbI 3HATH:

— aHTPOIIOTCHHBIC (PAKTOPHI CPEIbI;

— XapakTep BO3CHCTBUS YesioBeKa Ha Ouocdepy;

— CIOCOOBI U METOJIBI OXPaHBI IPUPOIBL;

— OMOJIOTUYECKHIA U COMATBHBIA CMBICT COXpAaHEHUS BUIOBOTO Pa3HOOOpasus OMOIIEHO30B;

— OCHOBBI PaIlMOHAITBHOTO MIPUPOIOTIONB30BaAHUS;

— HeucueprnaeMble U HcuepriaeMble peCypChl;

— 3aII0BC/IHHMKY, 3aKa3HUKH, Mapku Poccum;

— HECKOJIKO PaCTCHHUI M )KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHUTY.

VYyamuecs T0JKHBI YMETh:

— MPUMEHATDH Ha MTPAKTUKE CBEACHHS 00 HKOJIOTMYECKUX 3aKOHOMEPHOCTAX B MPOMBIIIJICHHOCTH U CEIHCKOM XO3SICTBE IS
IPaBWJILHON OpraHU3aIiu

JIECOBOJICTBA, PHIOOBOJICTBA, a TAKXKE JIJISl PEIICHUSI BCETO KOMIUIEKCA 3a/1ay OXPaHbl OKPYIKAIOIIEH Cpeibl U PaIlMOHATbHOTO
IPUPOIOTIOIH30BAHUS.

MeTanpeaMeTHbIe Pe3yJbTaThl 00y4eHH s

VYyamuecs TOJKHBI YMETh:

— paboTath ¢ yueOHUKOM, paboyeil TeTpajpio U TUJAKTUYECKUMH MaTeprajIaMu;

— COCTaBJIATh KOHCIEKT maparpada ydeOHHKa 10 W/UIU TIOCIe U3YUYEHHUSI MaTepralia Ha yPOKe;

— pa3pabaThIBaTh IUIAH-KOHCIIEKT TEMBbI, UCTIONB3Ys Pa3HbIE HCTOYHUKU MHPOPMAIIHH;

— TFOTOBUTDH YCTHBIE COOOIIIEHUS U MMCbMEHHBIE pedepaThl Ha OCHOBE HH(POPMAIIUU U3 YICOHHUKA U TOTIOJHUTEIbHBIX
HMCTOYHUKOB,;

— MOJIK30BATHCS MMOUCKOBBIMU cucTeMamMu HTEpHEeTA;

— M30MpaTeTHbHO OTHOCUTHCS K OMoornueckor nH(OpMaIuu, CoiepKaIencst B CpeICTBAX MacCOBOU MH(OpMaIny.
JIMYHOCTHBIE pe3yabTAaThl 00yUYeHH s



— dopMupoOBaHKE YYBCTBA POCCUICKOM rpaxaaHCKON UIEHTUYHOCTU: MATPUOTU3MA, JTIOOBH U yBakeHUs1 K OTeUeCTBY,
YyBCTBA TOPJIOCTH 3a CBOIO PoauHy;

— OCO3HAaHMUE YYallUMHUCA OTBETCTBEHHOCTHU U A0Jra nepen Poaunou;

— OTBETCTBEHHOE OTHOIIICHUE K OOYYEHHUI0, TOTOBHOCTh U CIIOCOOHOCTH K CaMO0OPa30BaHHUIO;

— ¢opMUpOBaHUE MOTUBAIIMYU K O0OYUYECHHIO U MMO3HAHUIO,

— CIOCOOHOCTh YYAIIUXCsl CTPOUTH TAIbHEHIITYI0 HHAUBUIYAJbHYIO TPACKTOPHUIO 00pa30BaHus Ha 0a3e OpPUEHTAIMHU B MUPE
npodeccuii u npodhecCUOHAIBHBIX MTPEANOUYTCHUN;

— ¢dopMUpOBaHUE [ETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIECTBEHHOM MPAKTUKU;

— COOJTI0JICHHE U TIPOTIaral/ia y4aliuMucs MpaBuil MOBEJACHUS B IPUPOJIE, UX YUACTHE B IPUPOJOOXPAHHON AEATETLHOCTH;
— YMEHHUE PEATM30BBIBATh TEOPETUUECKUE MMO3HAHUS HA TTPAKTUKE;

— OCO3HaHUE 3HAYCHUSI 00pa30BaHUs JJIs MOBCEHEBHOM KU3HU U OCO3HAHHBIN BBIOOP IIpodeccru ydammummucs;

— CIOCOOHOCTH y4aIuXcsl IPOBOJIUTH paOOTy HaJ OMKMOKaMU I BHECEHUSI KOPPEKTUB B YCBaWBaeMble 3HAHUS,

— TMPUBUTH JI000BH K MPUPOJIC, UYBCTBO YBAKECHUS K YUEHBIM, U3yUaOIIUM KUBOTHBIA MUP, PA3BUTh ICTETUYECKOE
BOCHIPUATHE OOIICHHS C )KUBBIMU OpTraHU3MaMU;

— MPU3HAHKUE YYAIlUMHKCS MpaBa KaXkJI0ro YejaoBeka Ha COOCTBEHHOE apryMEHTUPOBAHHOE MHEHHE,

— TOTOBHOCTB YYaIlIUXCs K CAMOCTOSITEIIbHBIM ITOCTYIIKAM U AaKTUBHBIM JEHUCTBUAM Ha MPUPOJOOXPAHUTEIBHOM IIOIPHUILE;
— yMEHHUE apryMEHTUPOBAHHO U 0OOCHOBAHHO OTCTAWBATh CBOIO TOUKY 3PEHUS;

— KPUTHUYHOE OTHOLIEHHUE K CBOUM IIOCTYIIKAM, OCO3HAHUE OTBETCTBEHHOCTH 3a UX PE3YyJIbTAThI;

— OCO3HAHHOE, YBAKUTEIHHOE U TOOPOKEIaTeIbHOE OTHOIICHHE K APYTOMY YEJIOBEKY, €r0 MHEHUIO, MHPOBO33PEHHUIO,
KYJbTYpE;

— OCO3HAHUE BAXXHOCTH (POPMUPOBAHUS IKOJIOTHIECKOM KYJIbTYPhI HA OCHOBE MPU3HAHUS [IEHHOCTH JKU3HU BO BCEX €€
MPOSIBJICHUSAX U HEOOXOIUMOCTH OTBETCTBEHHOI'0, OEPEKHOTO OTHOIICHUS K OKPYKAIOIIECH CpeJIe;

— YMEHUE CIIYIIaTh U CIIBIIATh IPYroe MHEHHE, BECTUANCKYCCUIO, YMEHHE ONEpUPOBaTh (paKTaMU Kak JJIs I0Ka3aTeIbCTBA,
TaK U JUIsl OIPOBEPIKEHUS CYLIECTBYIOIIETO MHEHHS.

Pe3epBHoe Bpemst — 3 u.


https://drofa-ventana.ru/upload/iblock/e8b/e8b8a4f3fbc4376684af7de3e4c5bf26.pdf#page=1
https://drofa-ventana.ru/upload/iblock/e8b/e8b8a4f3fbc4376684af7de3e4c5bf26.pdf#page=1

TEMATHYECKOE IINTAHUPOBAHUE

Ha3Banue pa3aesioB, noapasaejioB U TeM Jlabopar. K-Bo
ypoKa padoThI 4.
Beenenne Muoroo6pasue xuBoro mupa. OCHOBHBIE 3
CBOMCTBA JKMBBIX OPTaHU3MOB
Pazgen 1. CTpyKTypHasi OpraHu3amus ’KUBbIX JL.P. Nel 10
OpPraHu3sMoB N3yyeHue kineTok
OaKkTepuit,
Tema 1.1. Xumuueckas opraHu3auus KIeTKA pacTeHui u 2
Tema 1.2. OO6meH BeliecTB U MpeoOpa3oBaHKUE SHEPTUH | )KMBOTHBIX Ha 3
B KJICTKE TOTOBBIX
Tewma 1.3. CtpoeHue u GyHKIIHH KIETOK MHUKpoOTpenaparax. | 5
Paznen 2. Pa3MHOKeHHe U MHAUBUIYAJIbHOE 3)
pa3BUTHE OPTaHU3MOB
Tema 2.1. PazamHOXeHHE OpraHU3MOB
Tema 2.2. UHAuBUIyallbHOE pa3BUTHE OPraHU3MOB 2
(oHTOTCHE3) 3
Pasnen 3. HaciieACTBEHHOCTHh M U3MEHYHMBOCThH JLP. Ne2 «Pemenne | 17
OpFaHH3MOB I'CHCTUYCCKUX 3aaa4
Tema 3.1. 3aKOHOMEPHOCTH HCCIIEOBAHMS NPU3HAKOB | | COCTARICHIC 10
POAOCIOBHBIX)
Tewma 3.2. 3aKOHOMEPHOCTH U3MEHYUBOCTH JLP. Ne 3 «U3yuche 4
Tema 3.3. Cenekius pacT€HUM, )KUBOTHBIX U M3MEHUYHBOCTHL. 3
MHKPOOpPraHu3MOB ITocTpoenue
BapnanfMOHHON
KpUBOW»
Pa3nen 4. DBoJonusi ;kNBoro Mupa Ha 3emJe JLP. Ne 4. « 21

N3y4yenue
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HU3MCHYUBOCTH,

Tema 4.1. PazBuTtue 61M0JIOruu B JOAapBUHOBCKUI KpHUTCPHCE BHA, 2
€3YJIbTAaTOB
PO ECK};’CCTBCHHOFO
Tema 4.2. Teopusa Y. JlapBuHa 0 TPOUCXOKACHUN 0T6Opa HA COPTAx 4
BUJIOB ITyTE€M €CTECTBEHHOT'0 0TOOpa KYJBTYPHBIX
Tema 4.3. CoBpeMeHHbIE NpeICTaBICHUs 00 pacTeHuii». 2
DBOJIIOIMH. MHKDPO3BOJIFOLIHSL. JLP. Ne 5. «M3ydenne
Tema 4.4. Buonorndeckue MocieaCTBHS aJalTaliu. npucriocodnentocT | 3
MakposBOMOIs OPraHu3MOB K cpeJie
0oOUTaHUSY.
Tema 4.5. IlpucnocoOaeHHOCTh OPraHU3MOB K 3
YCJIOBHSIM BHEIITHEH Cpe/ibl KaK pe3ybTaT ICHUCTBUS
€CTEeCTBEHHOT0 0TOOpAa.
Tema 4.6. Bo3HUKHOBEHHUE KHU3HU HA 3emiie 2
Tema 4.7. PazButHe )KU3HU Ha 3emJie 5
Pa3nen 5. BzaumooTHoImeHust opranu3Ma u cpeabl. | JL.P. Ne 6 9
OCHOBLI3KOJIOIHH «CocraBieHue cxeM
rnepeaayu BEUIECTB U
Tema 5.1. Buocdepa, ee cTpykTypa u GyHKIIHH e e 6
T 5.2. Buocd SHEpruH (Leren 3
ema 5.2. buocdepa u yenoBek nHTaHm)».
JI.P. Ne 7 «3y4yenue
" OIIMCAaHUE DKOCHUC-
TEMEBI CBOEH MECTHOC-
TH, BBISIBJICHHUC TUIIOB
B3aHMOﬂ€ﬁCTBHH
Pa3HbIX BUJI0B B
I[aHHOﬁ OKOCHUCTEMED.
HTorosasi KOHTpoJIbHAsA padoTa 1
HNUTOI'O: 66 yacos, 2 yaca — pe3epBHOe BpeMsi 66




KaHeHHapHO-TeMaTI/I‘IeCKOG INIAHUPOBAHUE

No | K- HazBanue Tembl ara daxr.
/1 | BO MPOB.
q
3 BBenenne 3u
1 Bgenenue. [Ipeamer u 3agaun kypca «buonorus. O61ne 3akOHOMEPHOCTH
2. MHoroo0pa3ue KMBOTO MUpa. Y POBHU OpTaHU3AIMU U OCHOBHBIE CBOMCTBA
YKUBBIX OPraHU3MOB
3. OTanunTeNbHBIC IPU3HAKHU KUBOU MATEPUH
10 Pa3nen 1. CTpyKTypHasi opranu3anusi ;KMBbIX OPraHN3MOB
2 Tema 1.1. XuMu4yeckasi OpraHu3anms KJIeTKu
4 Xumudeckas opraHuzanus kietku. Heopranmueckue BeniecTna, BXOAAIINE B
COCTaB KJIETKHU.
3) Oprannyeckue BEIIECTBA, BXOISAIIUE B COCTAB KIETKH
3 Tema 1.2. OOMeH BelIeCTB U NMPe0OPa30BaHNe JHEPTUH B KJIETKe
6 [Tnactuueckuit oOMeH. bruocunTes 0eIKoB.
7 DHepreTuuecKuii o0OMeH.
8 CniocoObl muTaHus
3) Tema 1.3. CTpoeHue 1 QyHKIHMHU KJIETOK
9 OO6mmii man ctpoeHus kietku. [IpokapruoTuyeckas KieTka.
10 Oykapuotuueckas kinetka. [{uronnazma.JladopaTopuasi padora Nel
«/3yyeHue KJIeToKk OaKkTepuid, paCTEeHUN U JKUBOTHBIX Ha TOTOBBIX
MUKpOIIpEenapaTax»
11 DykapuoThyeckas Kietka. Aapo.
12 JleneHue KIeToK.
13 Knerounas Teopus ctpoeHus oprannu3MoB. Bupycsl




Paszpnen 2. PazmHoKeHMe 1 MHAMBHYAJIbHOE PA3BUTHE OPraHU3MOB

2 Tema 2.1. Pa3MHOKeHHE OPraHU3MOB
14 becnionoe pazmHoxeHue
15 ITonoBoe pasmHoxkeHue. Pa3BuTHe MOJIOBBIX KIETOK
3 Tema 2.2. UnauBuayaibHOE PA3BUTHE OPraHU3MOB (OHTOIeHe3)
16 OMOpHOHANIbHBIN IEPUOJ] Pa3BUTHUS
17 [TocTaoMOpHOHANIBHBIN IEPUOJ] PA3BUTHUS
18 OO611e 3aKOHOMEPHOCTH pa3BUTUs. bruoreHeTnueckuil 3aKoH
17 Pasnen 3. HaciieacTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB
10 | Tema 3.1. 3aKOHOMEPHOCTH HCCJ€I0OBAHUS MPHU3HAKOB
19 OCHOBHBIC TTOHSATHS TCHETUKH
20 ['uOpugonoruyeckuii METOJ W3yYEeHHs] HacleAOoBaHHsS TMpu3HaKoB. [lepBbiii
3aKkoH Mennens
21 Btopoii 3akon Menens. 3akOH YUCTOThI TaMeT
22 Tperuii 3axkoH Mennens. AHATU3UPYIOIIEE CKPEIMBAHUE.
23 Pemrenne reseTnyeckux 3agad
24 CrernyeHHOe HacaeJ0BaHUE MTPHU3HAKOB
25 I'eneTuka nosa. HaciieqoBanme npu3HakoB, CHETUIEHHBIX C TTOJIOM
26 BzaumoneiicTBre reHOB
27 Pemenne reseTnueckux 3agad
28 JlabopaTopHass padora Ne2 «PemieHue reHeTHYECKUX 3aJa4 U COCTABIICHHE
POIOCIOBHBIX)
4 Tema 3.2. 3aKOHOMEPHOCTH U3MEHYHBOCTH
29 Hacnencteennast (reHOTHIMYECKAs)) K3MEHUYHBOCTh
30 VYpoBHU BO3HUKHOBEHUS MyTanuii. CBoiicTBa MyTanuil. @akTOPbI, BIUSIONINE
HAa 4YaCTOTY MYyTalui
31 HenacnencrBennas (peHoTunmaeckass M3MEHUYUBOCTB)




32

JlabopaTopHas padora Ne 3 «3yuenue nzmenunBoctu. [loctpoenne
BApUALMOHHOU KPUBOW»

3 Tema 3.3. Cenrekuus pacTeHHi, ;)KUBOTHBIX H
MHUKPOOPTraHN3MOB
33 I{eHTpbl MHOTOOOPA3Us M MPOUCXOXKACHUS KYJIbTYPHBIX PACTCHUM.
34 Cenekuusi paCTeHUN U )KUBOTHBIX.
35 Cenekiysi MUKPOOPTaHU3MOB
21 Paznen 4. IBosonus :xuBOro Mupa Ha 3emJe
2 Tema 4.1. PazButrne 0H0JIOTHH B TOJAPBUHOBCKUH NEPH O/
36 Pa3BuTtue 6monoruu B 10AapBUHOBCKUM niepro]i. CTaHOBIEHHE CHCTEMATHKHU.
37 OponormonHas teopus JK.b. Jlamapka
4 Tema 4.2. Teopusi U. /lapBuHa 0 NPpOUCX0KACHUHN BUIOB IIyTeM €CTECTBEHHOI0 0TOOpa
38 Hayunbie 1 conimanbHO-3KOHOMUYECKHE MPEATIOCHIIKH BOSHUKHOBEHHS TEOPUH
Y. /lapBuHa.
39 VYuenue Y. JlapBrHa 00 HCKYCCTBEHHOM OTOODE.
40 VYuenue Y. J/[apBrHa 0 €CTECTBEHHOM OTOODE.
41 Bboprba 3a cymniecTtBoBaHNEe U €CTECTBEHHBIN OTOOP.
3 Tema 4.3. CoBpeMeHHbBIE NPeACTABJIEHN 00 IBOJIOIMH. MUKPOIBOJTIOIUSA.
42 Bun, ero xpurepuu u crpykrypa.JI.P. Ne 4. « MI3yueHue nu3mMeHYHUBOCTH,
KpUTEPUEB BUA, PE3YIBTATOB HCKYCCTBEHHOTO OTOOpA HAa COPTAaX KyIbTYPHBIX
pacTeHun»
43 DneMeHTapHbIE YBONIOIMOHHBIC (DAKTOPHI.
44 @DopMBI €CTECTBEHHOTO 0TOOpA.
2 Tema 4.4. buosiornyeckue nocjaeacTBus agantamuu. MakpoIBoaonusi.
45 ['naBHbBIE HANTPABIICHUS YBOJIFOLIMH.
46 TUIBI 3BOJIFOIMOHHBIX U3MEHEHU.
3 Tema 4.5. [Iprcnoco0/1eHHOCTH OPTAHN3MOB K YCJIOBHUSAIM BHEIIHEN cpelibl KaK pe3yJbTaT AelCTBUS

€CTECTBEHHOr 0 0TOOpa.
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[IpucnocoOuTenbHbIE 0COOEHHOCTH CTPOEHUS U NOBEACHUS KUBOTHBIX. JI.P.
Ne 5. «M3yueHnue npucnoco0JI€HHOCTH OPraHU3MOB K cpejie OOUTaHUs».

48 3a00Ta 0 MOTOMCTBE

49 DU3MOJIOTHYECKHUE aANTAIUU.
Tema 4.6. Bo3HnkHOBeHuUe KU3HU Ha 3emure.

50 CoBpeMeHHBIC MPE/ICTABICHUS O BOSHUKHOBECHUU KU3HMU.

51 HavayibHBIE Tamnbl pa3BUTHS )KH3HU.
Tema 4.7. Pazpurtue ;ku3nu Ha 3emJie.

52 JKu3Hb B apXEHUCKYI0 U TPOTEPO3ONUCKYIO PHI.

53 JKu3Hb B 11asie030MCKYI0 3py.

54 JKu3Hb B ME3030MCKYIO 3pYy.

55 Ku3Hb B KallHO30MCKYIO 3py.

56 [TpoucxoxieHne YenoBeKa.
Paznen 5. B3auMooTHOIIEHHSI OpraHn3Ma u cpeabl. OCHOBBIIKOJIOTHHA
Tema 5.1. buocdepa, ee ctpykrypa u GyHKIIUHA

oS/ Crpykrypa 6uochepsl. KpyroBopot BemiecTs B mpupoie.

58 Hcropus popMupoBaHus IPUPOTHBIX COOOIIECTB KUBBIX OPTaHU3MOB.
BuoreorieHo36I 1 OMOIIEHO3EI.

59 AbGuoTtndeckue dhakTopbl. THTEHCUBHOCTD MeHCTBUSA (HaKTOPOB CPEIIBI.

60 buotnueckue dakropsl cpenbl. TUMbI CBA3CH MEXTy OpraHU3MaMH B
ouonienoze.JI.P. Ne 6 «CocraBiieHre cxem nepeiadn BEeIeCTB U DHEPTUU
(meney mUTaHus)».

61 BzaumooTtHomenus mexay opranuzmMamu. CuMOM03: MUKOPH3a,
HaxJICOHMYECTBO, KBAPTUPAHCTBO.

62 B3aumooTHOMIEHNS MEX Ty OpraHu3MaMu. AHTHUONO03: XUIITHIYECTBO,

KaHHHOATN3M, rmapa3utus3M, KoHKypeHmus.JI.P. Ne 7 «3ydyenne u onucanue
3KOCUCTEMBI CBOEM MECTHOCTH, BBISIBIICHUE TUIIOB B3aUMOJCHUCTBUS PA3HBIX
BHUOB B JJAHHOU DKOCHUCTEME).




Tema 5.2. buocdepa u yesioBek

63 [TpupoaHbie pecypchl U UX UCIOJb30BAHUE.

64 [TocnencTBrs X03SICTBEHHON IESATENBHOCTH YEJIOBEKA ISl OKPYKAOIIEH
CpeBl.

65 OxpaHa NpUPObl U OCHOBBI PAIMOHAIILHOT'O MPUPOIONOIb30BAHMSL.

66 Wrtoroasi KOHTpoJIbHAS paboTa
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