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AHHOTANUA

K padoueii nporpamme

no kypcy «buosorus»
9 kaacc

Pabouast mporpamMmma cocTaBjeHa B IOJIHOM COOTBETCTBUH ¢ DeiepalibHbIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
o011iero oOpazoBaHus, TPEOOBAHUSIMU K PE3yJbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOW MPOrpPaMMbl OCHOBHOT'O OOILIETO
oOpazoBanusi, pyHIAMEHTATBHBIM SIPOM COACPKAHUS OCHOBHOTO 0011eT0 00pa3oBaHwMs, MPUMEPHOU ITPOTrPaMMO OCHOBHOTO
o011iero oOpazoBaHus 1Mo 6MoJioruu, dheepaabHOro nepeyHs y4eOHUKOB, 0a3UCHOTO y4eOHOTO TJIaHa, aBTOPCKON y4eOHO M
IporpaMmbl OCHOBHOTO 00111eT0 00pa3oBanus «buonorus. Oomue 3akoHoMepHOCTH. 9 kinace». ABtop B. b. 3axapos
(ITporpamma ocHoBHOTO 0011Ier0 00pazoBanus no ouosornu 5—9 kiaccel. Konnenrpuueckuii kypc). Pabouune nporpammsl
buonorus 5-9 knaccel, cocrasutens .M. [lansasesa, M. «/Ipoda» 2014r.

JlanHast paboyasi mporpaMmMa OprUeHTUPOBaHa Ha uctoiab3oBaHue yueOnuka: C.I'. MamonToB, B.b. 3axapos, I.b. Aradonoga,
H.N. Conun «buonorus. O6miue 3akoHOMEPHOCTH.9 Kiacc (KOHIIEHTpuyeckuii kypc). M.:JIpoda,2018

PaGouast mporpamma paccuntana Ha 68 yacoB B roj (2 4yaca B HEJIEIO).



IlosicHuTe ILHAA 3aNIUCKA

Pabouast mporpamma cocTaBieHa B MOJIHOM COOTBETCTBHU ¢ DenepaibHbIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
obmero o6pazoBanwsi, TPEOOBAHUSIMU K PE3yIbTaTaM OCBOCHUS OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMbI OCHOBHOT'O 0OIIIETO
oOpa3zoBaHusl, (HyHAaMEHTATBHBIM SIIPOM COJIEP>KaHUS OCHOBHOTO 00111ero 00pa30BaHus, IPUMEPHON IPOTPaMMOil OCHOBHOTO
obmero obpazoBanwus Mo OMOJIOTHH, (HeIepaTHPHOTO MePEeYHs Y4eOHUKOB, 0a3UCHOTO y4eOHOTO TTaHa, aBTOPCKON yueOHOM
MporpaMMbl OCHOBHOTO 001iero oopaszoBanus «buonorus. O0uue 3akoHoMepHocTH. 9 kiace». ABTop B. b. 3axapos
(ITporpamMmma ocHOBHOTO 00111eTO 0OOpa3oBaHus 1Mo ouosioruu 5—9 kinaccel. Konmnentpuueckuii kypc). Paboune nporpamMmsl
buonorus 5-9 knaccel, cocraButens .M. [Tanbnsesa, M. «lpoda» 2014r.
Jannast paboyasi mporpaMMa OpUeHTHpPOBaHa Ha ucnoiab3oBanue yueonuka: C.I'. MamonTos, B.b. 3axapos, .b. Aradonosa,
H.N. Conun «buonorus. O6miue 3akoHOMEPHOCTH.9 Kiacc (KOHIIEHTpuyeckuii kypc). M.:JIpoda,2018
PaGouas nmporpamma paccuntana Ha 68 yacoB B roj (2 yaca B HEJIEIIO).

1. TpeGoBanus K ypOBHIO IOATOTOBKH Y4YalIMXCHA K OKOHYaHHIO 9 Kjacca
B pesynbpTaTte ocBoeHus Kypca 6uosoruu 9 kiiacca ydamuecs J0KHBI OBIaIeTh CISAYIOIUMHU 3HAHUSIMHU, YMEHHUSIMH U
HaBBIKAMH.
JINYHOCTHBIM Pe3yJIbTATOM H3YyUCHUS MPEAMETA SIBISIETCS (OPMUPOBAHUE CIICTYIONINX YMEHUIN U KAUeCTB:

¢ Pa3BUTHE MHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CLIOCOOHOCTEN;

¢ BOCIHTAaHHE OEPEKHOTO OTHOUIEHUS K MpUpoie, GOPMUPOBAHUE IKOJIOTHIECKOTO COZHAHUS;

o IIPU3HAHUE BBICOKOM LIEJIOCTH )KU3HU, 30POBbs CBOETO U APYTHX JIFOJEH;

e Ppa3BHUTHE MOTHBALUH K MOJYYCHUIO HOBBIX 3HAHU, TAJIbHENIIIEMY N3YyUYECHHIO €CTECTBEHHBIX HAYK.

e OTBETCTBEHHOI'O0 OTHOILLIEHHUS K YUCHUIO, TPYAY;

¢ IIEJIOCTHOTO MUPOBO33PEHUS;

e OCO3HAaHHOCTH U YBaXKUTEJIHLHOI'O OTHOIICHUS K KOJIJIEraM, APYTUM JIHOJISIM;

e KOMMYHHMKATHBHON KOMIIETEHITUU B OOIIEHUU C KOJIJIETaMH;

e OCHOB JKOJIOTMYECKOHN KYJIbTYpPbI
MeTanpeaMeTHbIM pe3yJabTaTOM U3YUYEHUs Kypca sBIseTcs (POpMUpOBaHUE YHUBEPCANbHBIX yueOHbIX aAeicTBuil (YY)
PeryasituBubie YY/I:

o CamocTosaTenbHO O0HAPYKUBATh U GOPMHUPOBATH yUeOHYIO MpodiieMy, onpeaessaTs Y /;

o BrigBurars Bepcuu peuieHus npooiaemMbl, 0CO3HaBaTh (U HHTEPIPETUPOBATH B CIIydae HEOOXOAMMOCTH) KOHEUHBIN

pe3ynbTaT, BHIOMpaTh CPECTBA JOCTHXKEHUS LI€TU U3 MPEAJIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSITENIBHO;



CocTaBnarh (MHIWBUIYaIbHO WM B TPYIINE) IJIAH PEIICHUS MTPOOIEeMbI (BBITIOTHEHHSI IPOEKTA);

Pabotas no niany, CBEpsITh CBOU JACHCTBHUS C LIE€JIbIO U, IPU HEOOXOIUMOCTH, UCHPABIATH OMUOKU CAMOCTOSITEILHO (B
TOM YHCJIE U KOPPEKTUPOBATH ILJIAH);

B nuanore ¢ yunteneM COBEPIIEHCTBOBATh CAMOCTOSITENBLHO BEIOPAHHBIE KPUTEPHUH OLICHKH.

ITo3naBaTeabHble YY/I:

AHanu3upoBaTh, CPaBHUBATH, KJIACCU(DULIUPOBATH (PAKThI U SIBICHUS;

BBIABIATE NIPUUKHBI U CIIEICTBUS ITPOCTHIX SABJICHHUI;

Ocy1iecTBIATh CPaBHEHUE U KIACCU(PUKALIMIO, CAMOCTOSTEIBLHO BBIOMPAst KPUTEPUI JJI YKA3aHHBIX JIOTHYECKHUX
Omepanmuii;

CTpouTh TOTHYECKOE paCCyKICHHE, BKIFOYAKOUIEE YCTAHOBICHUE IPUYNHHO-CIICCTBEHHBIX CBA3EH;

Co3naBaTh CXeMaTUYECKHUE MOJIEIN C BBIJIETICHUEM CYLIECTBEHHBIX XapaKTEPUCTHK O0BEKTA;

CocTaBisATh TE3UCHI, PA3JINYHBIE BU/IbI IUIAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.)

[IpeoOpazoBbIBaTh MH(OPMALUIO U3 OAHOTO BUIA B APYroi (TabJIMIly B TEKCT);

Onpenenars BO3MOXHbIE HCTOYHUKN HEOOXOIMMBIX CBEJIEHUM, TPOU3BOJIUTh NOUCK MH(POPMALIMH, aHATTU3UPOBATh U
OLICHMBATh €€ JJ0CTOBEPHOCTb.

KommyHnukatuBHbie YY1

CaMocCTOATENBHO OPTaHU30BbIBaTh YU€OHOE B3aMMOICHCTBUE B IpymIie (OMpeaessTh 001ue 1eJd, JOTOBapruBaThCS
JIPYT C APYrom);

B nuckyccun ymMeTh BBIIBUHYTh apTyMEHTBI U KOHTAPTYMEHTHI;

Y4uTbCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHMIO, C JOCTOMHCTBOM MPU3HABATH OIIMOOYHOCTh CBOETO MHEHUS U
KOPPEKTUPOBATH €T0;

[Tonumas mo3uuKMIo IPyroro, pa3jinyaTh B €r0 peyu: MHEHHUE (TOUKY 3pEHHUs ), J0Ka3aTeIbCTBO (apIryMEHTHI), (DAKTHI
(TUmoTesbl, aKCUOMBI, TEOPHUH);

YMeTh B3rJISIHYTh HA CUTYalMIO ¢ MHOM MO3UIIMK U JOTOBAPUBATHCS C JIFOJJbMH MHBIX TO3ULIUN.

IIpeaMeTHBIM pe3yJIbTATOM M3yUEHUS Kypca SIBISETCS CPOPMUPOBAHHOCTH CIEAYIOMINX YMEHUI:

[ToHuMaTh CMBICIT OMOJIOTUYECKUX TEPMUHOB;

3HaTh 0COOCHHOCTH >KM3HU KaK (pOPMBI CYIIECTBOBAHHUS MAaTEPUH;

[ToHuMaTh posb PU3NYECKUX U XUMUYECKHUX IIPOLIECCOB B )KMBBIX CUCTEMAX PA3IMYHOTO HEPAPXUUECKOTO YPOBHS
OpraHM3aluy;



3HaTh QyHIAMEHTATHHBIC TTOHATHS OUOJIOTHH;

[ToHuMaTh CYIIHOCTH TPOIIECCOB OOMEHA BEIIECTB, OHTOT€HE3a, HACIEACTBEHHOCTH U U3MEHYUBOCTH,

3HaTh OCHOBHBIEC TEOPUH OMOJIOTUH: KIIETOUHYIO, XDPOMOCOMHYIO TEOPHIO HACIEACTBEHHOCTH, SBOJIIOIIMOHHYIO,
AHTPOIIOTeHE3a

3HaTh OCHOBHBIEC 00JIACTU TPUMEHEHUSI OMOJOTHYECKUX 3HAHUH B MPAKTUKE CEILCKOTO XO3SMCTBA, B psAJIE OTpacieu
MIPOMBIIICHHOCTH, TIPU OXPAHE OKPYKAIOUIEH CPEIbl U 3JI0POBbs YEIOBEKA;

YMeTh M0JIb30BaThCsl 3HAHUEM 0011I€OMOTIOTUUECKUX 3aKOHOMEPHOCTEH 1JIsl OOBSICHEHUS C MATEPUATTUCTUUECKUX
MO3UIMI BOIIPOCOB MPOUCXOXKICHUS U PA3BUTHS KU3HU HA 3eMJie, a TAK)KE Pa3JIMUHbIX TPy paCTCHUH, )KUBOTHBIX, B
TOM YHCJIE U YEJIOBEKa;

JlaBaTh apryMEeHTUPOBAHHYIO OLIEHKY HOBOM MH(pOpMAIUU 10 OUOJIOTUUECKUM BOMPOCAM;

YMeTh paboTaTh C MUKPOCKOIIOM U M3TOTOBIISTH MPOCTEHIITNE TTpenapaThl I MUKPOCKOTTUMYECKUX UCCIEIOBAHUM;
Pemiats reneTuueckue 3aj1aun, COCTABIATh POIOCIOBHbBIE, CTPOUTH BapHAIMOHHBIE KPUBBIEC HA PACTUTEIHLHOM U
KUBOTHOM MaTepHae;

Hcnonp3oBaTh HpI/IO6peTeHHBIC SHAaHHWA U YMCHHUS B Hp&KTH‘-ICCKOﬁ ACATCIIPHOCTU U HOBCCHHCBHOﬁ KHU3HU OJIA:

coOmro/ieHrs Mep MpopUIaKTUKH 3a00JI€BaHNM, BBI3bIBAEMBIX PACTCHUSIMH, )KUBOTHBIMU, OaKTEpUSIMH, TpUOaMU U
BUPYCaAMH.

OKa3aHWs IMePBOI TTOMOIIY TP OTPABIICHUN STOBUTBIMH IPHOaMH, PACTCHUSIMH, YKYCaX JKUBOTHBIX.
paIrMoHaAIBPHON OpTraHU3alUK TPY/a M OTAbIXa, COOIOACHUS TPABIII TTOBEACHUS B OKpYKAIOIIEH cpere.
BBIpAIIMBAHUS ¥ PA3MHOKEHHUS KYJIbTYPHBIX PACTCHUI W JOMAIITHUX )KUBOTHBIX, X0/ 32 HUMHU.

IPOBECHUS HAOII0ICHHUH 3a COCTOSTHUEM COOCTBEHHOI'O OpraHM3Ma.

Ha usydyenue npenmera oTBOAUTCS 2 Yaca B Hezelnto, uToro 68 1 B rog. Ot6op popm opranuzanuu o0ydeHus
OCYIIECTBIISIETCS C YIE€TOM €CTECTBEHHO-HAYYHOTO cojiepkanus. bombiioe BHUMaHME yaAenseTcs 1a00paTOPHbIM U
MPaKTUYECKUM paboTaM, MUHIMYM KOTOPBIX OTPEIEIICH B KAXKJIOM pa3/ieie MpOrpaMMBbl.

2. COAEPXAHUE ITPOI'PAMMBI
Buosiorus. O61mme 3akoHoMepHOCTH. 9 Kiacce (684, 24 B HEJENIO)
Beenenne (3 1)
Mecto Kypca B CUCTEME €CTECTBEHHOHAYYHBIX TUCIUILINH, a TaKKe B OMosiornyeckux Haykax. Llenu u 3amauu Kypca.
3HavyeHue mpeaMeTa Jisl TOHUMaHMs €JMHCTBA BCEro )KUBOTO MB3aMMO3aBUCUMOCTH BCeX yacTel 6uocdepsl 3emMitu.
MHOI'OOBPA3HUE )KUBOI'O MUPA.



YPOBHU OPTAHU3AIIUU 1 OCHOBHBIE CBOMICTBA

ZKUBbIX OPTAHU3MOB (2 4)

YPOBHHA OpraHM3alliM JKA3HU: MOJIEKYJSIPHO-TEHETUYECKHUM, KIIETOYHBIM, TKAHEBBbIM, OPraHHbIM, OPTraHU3MEHHBIM,
MOMYJISIIIHOHHO-BHUIOBOM, OMOT€0IEeHOTU-YEeCKII 1 OnochepHbIil. ETMHCTBO XMMUYECKOTO COCTaBa JKUBOM MaTEpUU;0CHOBHbBIE
IpyNmnbl  XUMHYECKHX JJIEMEHTOB W MOJIEKYJ, oOpa3ylomue >XuBoe BemlecTBo Ouocdeprl. Kierounoe crtpoeHue
OpraHu3MOB,Hacemsomux 3emm0. OOMeH BemecTB ©W  caMmoperyisnus B Omocucremax. CaMOBOCIPOW3BEICHHCE,
HaCJIEJICTBEHHOCTh U U3MEHYMBOCTh KaK OCHOBA CYIIECTBOBAaHUS KHUBoWMarepuu. Poct u pazsurue. Pazapaxumocts; GopMsl
U30UpaTeIbHON pEeakluu OpraHU3MOB Ha BHEIIHWE BO3JAEHCTBUA.PUTMUYHOCTH NPOLECCOB  KU3HENEATEIBHOCTH;
OMOJIOrMYEeCKUEPUTMBI U UX 3HaUeHUE. JIMCKPETHOCTh dKUBOT'O BELIECTBA U B3aUMOOTHOIIEHHUS YaCTU U LIEJIOr0 B OMOCUCTEMAX.
DHepro3aBUCUMOCTb KUBBIX OPraHU3MOB; (OpPMBI TOTpedieHus 3Heprun. LlapcTBa ®UBOM NPUPOABI; KpaTKasi XapaKTepUCTHKa
€CTECTBEHHOMCUCTEMBI KIacCU(PUKAIIK )KUBBIX OpraHu3MoB. BunoBoe paznooOpasue.

JlemoHCcTpanus

CxeMbl, OTpaKaroIye CTPYKTYphl APCTB KUBOK IPUPOJIBI.

IIpeamerHblie pe3ybTaThI 00y4eHUs

VYyammuecs J0/KHBI 3HATh:

— YPOBHH OPTraHMU3alMH )KUBOW MATEPUU U HAYYHBIE TUCIUIIIIMHBI, 3aHUMAIOIIUECS U3YYEHUEM ITPOLIECCOB
KU3HEAEATEIBHOCTH HA KAXKJIOM U3 HUX;

— XMMHYECKHI COCTaB )KMBBIX OPraHU3MOB;

— POJIb XUMUYECKUX JIEMEHTOB B 00pa30BaHUU OPraHUYECKUX MOJIEKYJI;

— CBOMCTBA KUBBIX CUCTEM U OTJIMYME UX MPOSBICHUN OTCXOAHBIX IPOLIECCOB, MPOUCXOASANINX B HEXKUBOM IPUPOJIE;

— 11apCTBa KUBOW MTPUPOJIBI, CACTEMATHKY U MPEACTABUTEINIEH Pa3HBIX TAKCOHOB;

— OPHUEHTUPOBOYHOE YHCIIO U3BECTHBIX BUJOB JKUBOTHBIX,

pacTeHuii, TpuOOB 1 MUKPOOPTaHU3MOB.

Yuamuecs 101KHbI YMETh:

— J1aBaTh ONPEJEICHUS YPOBHEN OpraHU3aliN KUBOTO M XapaKTEPU30BATh MPOLECCHI JKU3HEAEITEIIBHOCTH Ha KaXXI0M

W3HHX;

— XapaKTEepU30BaTh CBOMCTBA JKUBBIX CUCTEM;

— O0OBACHATH, KaK MPOSBIISIOTCS CBOMCTBA KUBOTO HA KAX/I0M M3 YPOBHEW OpraHu3alliy;

— MPUBOJUTH KPATKYIO XapaKTEPUCTUKY UCKYCCTBEHHOM MECTECTBEHHON CHCTEM KIJIaCCHU(PHKAIIUH KUBBIX OPTaHNU3MOB;



— O6T)}ICH}ITI), MMOYCMY OPTraHU3MbI OTHOCAT K pa3HbIM CUCTCMATHYCCKHUMIPYIIIIAM.

Paznen 1. CtpykrypHasi opranu3anus ;kuBbIx oprannzmosn (10 u)

Tema 1.1. XUMHUUYECKASI OPTAHU3ALIUSA KIIETKH (2 v)

DNEeMEHTHBIN COCTaB KJIETKU. PactipocTpaHEHHOCTH 3JIEMEHTOB, UX BKJIaJ B 00pa30BaHUE KUBOM MaTepun U 0OBEKTOBHEKUBON
npupoabl. MakposneMeHThl, MUKPOSJIEMEHThI; UXBKJIAJ] B 00pa30BaHWE HEOPTAaHMUYECKUX M OPraHUYECKUX MOJIEKYJ KUBOTO
BemecTBa. Heopranmyeckue MOJEKYJBI KMBOTO BellecTBa. Boga; e€ xuMmuueckue cBoiicTBa U Ouonorumdeckas poiib.Coiu
HEOPraHWYECKUX KUCIIOT, X BKJIaJl B 00€CII€YEHHUE MPOLIECCOB )KU3HEAEATEILHOCTH U OAJIEp )KaHe ToMeocTasa. PobKkaTHOHOB
Y aHMOHOB B 00ECIIEYEHHH MTPOLIECCOB KU3HEAEATENbHOCTH. OCMOC U OCMOTHUYECKOE JABJIEHUE; OCMOTUYECKOE MOCTYIUICHUE
MOJIEKYJI B KJIeTKy. OpraHndeckrue MoJIeKyibl. buonornueckue noiaumepsl — OENKHU; UX CTPYKTypHast opranuzanus. OyHKIUU
OEJIKOBBIX MOJIEKYJI. YTIEBOIbI, UX

CTpOCHHE U Ouosiorudyeckasi pojb. JKupbl — OCHOBHOM CTPYKTYPHBIN KOMIIOHEHT KJIETOYHBIX MEMOpaH U UCTOYHUK SHEPTHUHU.
JIHK — monekynsl HacnencrseHHocTu. Penymmmkanus JIHK, nepegavanndopmanuu u3 nokosieHus: B nokojenue. [lepenaua
HacJIeICTBEHHOU HHpOopManu U3 sijapa B nurtoruiazmy;tpanckpurnius. PHK, e€é crpykrypa u dynkuuun. Mudopmarmonssie,
TpaHcHopTHBIE, pubocoMansubie PHK.

JlemoHcTpanus

OO0BEMHBIE MOJIENH CTPYKTYPHOM OpraHu3aluy OMOJIOTMYECKUX MOJIMMEPOB — OEJIKOB M HYKJIEMHOBBIX KUCIIOT, UX CPABHEHUE
C MOJIEJISIMU MCKYCCTBEHHBIX MTOJIMMEPOB (HAIIpUMeEp, MOJTUBUHUIXJIOPUIOM).

IIpeameTHblie pe3yjbTaThI 00y4eHUsI

VYyammecs J0KHbI 3HATH:

— MAaKpO3JIEMEHThI, MUKPOAJIEMEHTBI, X BKJIaJ] B 00pa3oBaHue

HEOPTraHUYECKHUX U OPTAaHUYECKUX MOJIEKYJI JKUBOTO BEILIECTBA;

— XMMHUYECKHE CBOMCTBA U OMOJIOTUYECKYIO POJTH BOJIBI;

— POJIb KATHOHOB M aHMOHOB B 00ECIIEYEHU U MPOLECCOB KU3HEACATEIbHOCTH;

— YPOBHHU CTPYKTYPHOI OpraHu3aiiiu OCIKOBBIX MOJIEKYJT;

— TPUHIUIIBI CTPYKTYPHOM OpraHu3anuu U GyHKIIUU YTIEBOJIOB;

— MPUHLHUIIBI CTPYKTYPHOM OpraHu3aiuuu U (yHKIUU KUPOB;



— CTpYKTYypy HykieuHoBbIX kucioT (JJHK u PHK).

Yyammecs 101KHbBI YMETh:

— OOBSCHATH NPUHLIMI AEHCTBUSA (DEPMEHTOB,;

— XapaKTepu30BaTh PYHKIIMU OCIIKOB;

— OTMEYaTh SHEPTETUYECKYIO POJIb YIJIEBOOB U MJIACTUYECKYIO (DYHKIIUIO )KUPOB.

Tema 1.2. OBMEH BEIIECTB U IPEOBPA30BAHUE SHEPT U

B KJIETKE (3 u)

OOMeH BeniecTB U TpeoOpa3zoBaHue IHEPTUU B KJIETKE. TpaHCIOPT BEIIECTB Uuepes3 KIeTouHyo MeMOpany. [IuHo- u darouuros.
BHyTpuKIIeTOUHOE TTHIIIEBapEHUE U HAKOIUICHHE SHEPTHUH; PaCIICIUICHUE TIIIOK03bl. BoCcHHTE3 0€IKOB, )KHPOB U YTIICBOIOB B
KJIETKE.

IIpenmeTHbIe pe3ybTAThI 00yYeHUsI

VYyammecs T0MKHbBI YMETh:

— OMHCHIBATh OOMEH BEIIECTB ¥ MPEBPAIICHUE SHEPTUHU B KIICTKCE;

— MPUBOJUTH MOAPOOHYIO CXEeMY Mpolecca OMOCHHTE3a OEIKOB.

Tema 1.3. CTPOEHUE U ®YHKIIUU KJIETOK (5 u)

[Ipokapuotuueckue kieTku: (popma u pazmepsl. lluTomnasma OakrepuanbHOM KieTkM. OpraHuzanus MeTadoau3Ma y
MpoKapuoT. [ eneTnueckuit anmnapar

Oaktepuil. CrnopooOpazoBanue. PasmHoxenne. MecTo U posib MpPOKapuoT B OHOILIEHO3aX. DYKapuUOTHYECKas KIIETKa.
[uTonna3zma sykapuoTuyeckoi kietku. Oprasesibl HUTOIUIA3Mbl, UX CTPYKTypa U QyHkuuu. Llutockenet. Bxitouenus u ux
poJib B MeTabosm3Me KiIeTok. KiieTtouHoe sSipo — LEeHTp ynpaBieHUs KU3HEACITEIbHOCThIO KIETKH. CTPYKTYpPBI KIIETOUHOTO
anpa: sjepHasi 00071049Ka, XpOMaTUH (TETEPOXPOMATHH), AIPBIIIKO. OCOOEHHOCTH CTPOEHUS paCTUTENbHON KieTku. JleneHue
kieTok. Kierku B MHOrokserounom opranusme. [lonstue o nuddepeHpoBke KIETOK MHOTOKJIETOYHOIO OpraHu3Ma.
MutoTtndeckuit uKiI: uutepdasa, peaymukanus JHK; Mmuto3, ¢pazbl MUTOTHYECKOTO JENEHUS U

npeoOpa3oBaHus XpOMOCOM. buonornyeckuii cMbICT U 3HaYeHHE MUTO3a (0ecroioe pa3sMHOXKEHHE, POCT, BOCIIOJIHEHUE
KJIETOYHBIX MOTEPD B (PU3HOJIOTHUECKHUX U MATOJIOIMYECKUX YCIoBUAX). Kierounas Teopusi CTpoeHHsI OpraHU3MOB.
JdemoHcTpanus



[IpyHIMNUATBHBIE CXEMBI YCTPOMCTBA CBETOBOTO M JJIEKTPOHHOTO MHKpOcKomna. (CXembl, WIUIIOCTPUPYIOIINE METO/IbI
npenapaTuBHOM OMOXUMHUM W MMMYHOJIOTMH. Monenu kieTku. CXeMbl CTPOEHUS OpPraHOMAOB PACTUTEIBHOM M KUBOTHOM
KJIETOK. MUKponpenapartsl KJIETOK PACTEHHI, )KUBOTHBIX U OJTHOKJIETOYHBIX

rpu0oB. PUTypbl MUTOTHYECKOTO JEJIEHHMS B KJIETKAaX KOpEIIKa JyKa I0J MHUKpPO-CKOIIOM M Ha cXeMme. Marepuasl,
pacckaspiBarolue o Ouorpadusx yu€HbIX, BHECIIUX BKIIAJ B Pa3BUTHE KIETOYHOU TEOPHH.

JlabGopaTopHbie U MPAKTHYECKHE PA0OTHI

N3yuyeHune kaeTok OaKTepHil, paCTEHUI U )KUBOTHBIX HAa TOTOBBIX MUKpOIIpeNapaTax.

IIpeaMeTHbIe pe3yabTaThl 00yUeHUs!

VYyammecs T0JKHBI 3HaTh:

— OIpeIeSICHUS OHATHI: «ITPOKAPUOTHD, «3YKAPUOTHDY, «XPOMOCOMBD,

«KapUOTHUID, KMUTO3Y;

— CTPOEHHE MPOKAPUOTUYECKON KIIETKU;

— CTPOEHHE NMPOKAPUOT (OAKTEPUU U CUHE3EIEHBIE BOJAOPOCIH (LIUAHOOAKTEPHH );

— CTPOEHHUE IYKAPUOTUUECKOMN KIIETKH;

— MHOT000pa3ue dyKapuoT;

— 0COOEHHOCTHU CTPOEHUS PACTUTEIHLHOMN U )KUBOTHOM KIJIETOK;

— IJIABHBIEC YACTHU KIIETKU;

— OpraHoubl HUTOIIA3MbI, BKIIFOUECHHS;

— CTaJM1 MUTOTUYECKOTO LIUKJIA U COOBITHS, MPOUCXOISLINE B KJIETKE Ha KaXKJI0M 13 HUX;

— II0JIO’KEHUS KJIIETOYHON TEOPUU CTPOEHUSI OPraHU3MOB;

— OMOJIOTUYECKHI CMBICT MUTO3A.

VYyammecs 101KHBI YMETh:

— XapaKTepu30BaTh META0OIU3M y IPOKAPHUOT;

— ONUCHIBATh TCHETUYECKUM arnapaT 0aKTepuii;

— OIMCHIBATh MPOLECCHI CIOPOOOPA30BAHUS U PA3MHOKEHUS IPOKAPUOT;

— OOBSCHATH MECTO U POJIb MPOKAPUOT B OMOIIEHO3aX;

— XapakTepu30BaTh (YHKIMHU OPTaHOMIOB LUTOIUIA3Mbl, 3HAUEHHE BKIFOUEHUH B dKU3HEAESITEIIbHOCTH KIIETKU;

— OIUCHIBATh CTPOEHUE U PYHKIIUU XPOMOCOM.

MeTanpeaMeTHble pe3yJbTaTbl 00y4eHHs



VYyamuecs TOJKHBI yMETh:

— COCTAaBIIATh CXEMBbI U TAOJIHIIBI 1711 HHTETPALlUY TIOTYYEHHBIX 3HAHUIA;

— 0000111aTh 1 JIeN1aTh BBIBOBI [0 U3YYCHHOMY MaTepuaiy;

— paboTaTh C JOMOTHUTENFHBIMA HCTOYHUKaMU UH(GOPMAITUN U UCTIOIB30BATh UX JIJIS TOMCKA HEOOXOAMMOr0 MaTepurana;
— MPEICTaBIATh U3YUEHHBIN MaTepHrall, UCTIOJIb3YsI BO3MOXKHOCTH KOMITbIOTEPHBIX TEXHOJIOTUH;

— OOBSCHATH PUCYHKH U CXEMBbI, IPEICTABICHHBIE B YUEOHUKE;

— CaMOCTOSITEIBHO COCTABJISITh CXEMBI POLECCOB, MPOTEKAIOIINX B KJIETKE, U «IIPUBA3BIBATHY OTAEIBHBIE UX 3TAIbI K
Pa3IMYHBIM KJIETOYHBIM CTPYKTYpPaM;

— WJUTOCTPUPOBATH OTBET IPOCTEUIIMMH CXEMAMU U PUCYHKAMU;

— paboTaTh C MUKPOCKOIIOM U U3TOTOBJISATH MPOCTEUILNE MPEMAPATHI ISl MUKPOCKOTMYECKOTO UCCIEOBAHUS.

Pa3nes 2. PasMHoKeHue 1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB (54)

Tema 2.1. PASMHOKEHUE OPTTAHU3MOB (2 u)

CymHOCTb U (OpMBI Pa3MHOXKEHUSI OPraHu3MOB. becrnonioe pa3sMHOKeHUE pacTeHU U )KUBOTHBIX. [lo0BOE pazMHOKeHNE
’KUBOTHBIX U PACTEHUIL; 00pa30BaHUE MOJIOBBIX KIIETOK,

OCEMEHEHUE U OTUIOA0TBOpPEHUE. bruonornueckoe 3HaueHHE MOJIOBOT0 pazMHokeHus. ['amerorenes. [leproasl oOpazoBaHus
MOJIOBBIX KJIETOK: Pa3MHOKEHHUE, pOCT, CO3peBaHue (Meil03) u GopMupOBaHUE MOJIOBBIX KIETOK. OCOOEHHOCTH
criepMaroreHesa u oporeHesa. OIiofo0TBOpEHUE.

JemoHcTpanus

[1nakaThl, WILTIOCTPUPYIOIIKE CIOCOOBI BEr€TATUBHOTO Pa3MHOXKEHHS IJIOJIOBBIX IEPEBbEB U OBOLIHBIX KYJIBTYP.
Mukponpenaparts! sitiiekaeTok. @ororpaduu, orpaxaroume pasHooOpa3ue NOTOMCTBA y OJTHOM Mapbl pOAUTEIEH.
IIpeaMeTHble pe3yabTaThbl 00y4eHUs

Yyaruecs TOKHBI 3HATD:

— MHOroo6paszue ¢hopm OECIoIOT0 pa3MHOXKEHHS U TPYIIIBIOPTAHU3MOB, JJI1 KOTOPBIX OHU XapaKTEPHHBI;

— CYIIHOCTb MTOJIOBOTO PA3MHOXKEHHS M €r0 OMOJIOTHYECKOE3HAUCHHUE;

— MPOLECC TAMETOT€HE3A;

— Mei03 U ero OMOJIOrMYecKoe 3HAaUCHUE;

— CYIIHOCTb OILIOJIOTBOPEHMUS.

Yyammecs 101KHbl YMETh:



— XapaKTepU30BaTh OMOJIOTHYECKOE 3HAUCHHE OCCIIOIOTOPA3MHOKCHHUS;

— OOBACHSATH MPOLIECC MEi103a, MPUBOSAIINN K 00pa30BaHUIO

rarjJoOuIHbIX TaMeT.

Tema 2.2. UHANBUAYAJIBHOE PASBBUTHUE OPTTAHU3MOB

(OHTOI'EHE3) (39)

OMOpHUOHANIBHBIN NTepro] pa3BUTHsL. OCHOBHBIE 3aKOHOMEPHOCTHU JPOOJIEHHUSI; 00pa30BaHUE OJHOCIONHOIO 3apOIbIIIa —
Omactynbl. ["acTpymsius; 3aKOHOMEPHOCTH 00pa30BaHMsI IBYCIOMHOTO 3apObIllia — racTpyibl. [lepBUUHBIN OpraHOTeHE3 U
nanbHeumas nuddepeHirpoBka TkaHel, opraHoB U cucteM. [locTamOproHanbHBIN ieproa pa3BuTHs. DopMbl
OCTAIMOPUOHANIBHOTO TIepuoJia pa3Butus. Henpsmoe pazButue; MoIHBINN HEMOTHBIA MeTaMopd03. bronornyeckuit cMbICI
passutusic metamopdozom. [Ipsimoe pazsutue. Ctapenue. OOmme 3aKOHOMEPHOCTH pa3BUTHsI. buoreHeTnyeckuii 3aKoH.
Cxo/cTBO 3apoblieit 1 SMOpHOHaIbHas JUBEpreHiys npru3HakoB (3akoH K. bapa). buorenernueckuii 3axoH (9. ['ekkenb u
®. Mromnep).Paboter A. H. CeBeprioBa 06 SMOpHOHAIBHON N3MEHUYUBOCTH.

JdemoHcTpanus

Tabnu1el, WIUTIOCTPUPYIOIIKE Mpolece MeTamop(o3a y 6€CITO3BOHOUHBIX (KECTKOKPBUIBIX M YEHTyHYaTOKPBUIBIX HACEKOMBIX )
Y TTO3BOHOYHBIX (ampubuii). TaGauIbl, OTpaKaroIIMECX0ICTBO 3aPOIbIIIEH MTO3BOHOUYHBIX )KUBOTHBIX. CXEMBI
npeoOpa3oBaHus OPraHOB U TKaHEW B (PuIIOreHese.

IIpenmeTHbIe pe3yJbTATHI 00y4YeHUsI

VYyamuecs 10/KHbI 3HATH:

— OIpEJIETICHUE MTOHATHS KOHTOT€HE3Y;

— NEPUOAN3ALUI0 UHANBUIYaTbHOTO PAa3BUTHS;

— 9Tarbl SMOPUOHAIILHOTO pa3BUTHUSA (IpOOIIeHNE, TaCTPYJIISIINS, OPTaHOTECHE3);

— (hopMBI TOCTAIMOPUOHATHLHOTO TIEPUOA PA3BUTHS: HEPSAMOE Pa3BUTHE, PA3BUTHE TTOJHBIM M HETIOJTHBIM ITPEBPAIICHUEM;
— TIpsIMOE Pa3BUTHE;

— Ounorenernueckuii 3akoH . ['ekkens u ®. Mromepa;

— pabotsl A. H. CeBepiioBa 06 aMOpHOHAIBHOM U3MEHUYHUBOCTH.

Yuamuecs T0KHbI YMETh:

— OMKCBIBATH MPOIIECCHI, MPOTEKAIOIINE TTPU IPOOJICHUH,

racTpyJIAIMU U OpTraHOT€HE3E;

— XapakTepu3oBaTh (OpPMbI MOCTIMOPUOHATILHOTO PAa3BUTHS;



— pa3ianyaTh COOBITHS, COIPOBOXKIAIOINE PA3BUTHE OPTaHKU3Ma MIPH MOJIHOM U HETMOJIHOM MPEBpaIICHUN;

— 00BACHATH OMOJIOTMYECKUN CMBICI Pa3BUTHS C METaMOP(}o30M;

— XapaKTepU30BaTh dTAIbl OHTOT€HE3a MIPH MPSIMOM OCTAIMOPHUOHATIEHOM Pa3BUTHH.

MertanpeamerHbie pe3yJibTaTbl 00y4eHHs

Yyamuecs TOJKHBI yMETh:

— CpaBHUBATh U COTOCTABIIATH MEXIY COOOM 3TaIlbl pa3BUTHS KUBOTHBIX H3yUYEHHBIX TAKCOHOMUYECKUX TPYIIIL;
— UCIOJIb30BaTh MHIYKTUBHBIN U A€TyKTUBHBIN MOIXOBINPU U3yUYCHUH KPYITHBIX TAKCOHOB;

— BBISIBJISITH IPU3HAKH CXOJICTBA U PA3IMYUS B PA3BUTUMKUBOTHBIX PA3HBIX TPYIII;

— 00001aTh U JIe7aTh BBIBOJIBI 10 U3YYEHHOMY MaTepHaly;

— paboTaTh ¢ TONOJHUTEIbHBIMA HCTOUHUKaMU HH(GOPMAIIUU U UCIIOJB30BaTh UX JIJIS IOMCKAa HEOOXOIMMOT0 MaTepHuaa;
— MPECTaBIATh U3YUEHHBIN MaTepHall, UCIIOJIb3YsI BO3MOXHOCTH KOMIIbIOTEPHBIX TEXHOJIOTUH.

Pa3nen 3. HacjiencTBEeHHOCTh M H3MEHYMBOCTh Opranu3mMoB (17 )

Tema 3.1. BAKOHOMEPHOCTU HACJIEJOBAHMUS ITPU3HAKOB (10 u)

OtkpeiTre I'. MenaeneM 3aKkOHOMEPHOCTEN HaclieI0BaHUs MPU3HAKOB. [ MOPHUI0TOTMUECKUI METOT U3YUEHUS
HaCJEeACTBEHHOCTH. MOHOTMOpHUIHOE U TOJIUTMOpUIHOE CKpelnBaHue. 3akoHbl Menens. HezaBucumoe u cuernieHHoe
HacJIeIOBaHKE. [ e HeTHUECKOE ONPENEIICHUE TI0IA. [ €HOTHUIT KaK LeJIOCTHAS

cucreMa. B3anumoielicTBHe ajuIeNIbHBIX U HEAJJIEBHBIX T€HOB BONPEIEICHUYN IPU3HAKOB.

JlemoHcTpanus

Kaptbl xpomMocom uenoBeka. Po1ocioBHbIE BELAAIOIIMXCIANPECTABUTENEH KYJIbTYPbl. XPOMOCOMHBIE aHOMAJIMH YEIOBEKAU HX
dbeHoTUnuIecKue

POSIBJIICHHUS.

JlaGopaTopHble 1 NpaKkTHYecKue padoTbl

Pelenne reHeTHYECKHX 3a1a4 U COCTABJIEHUE POJIOCIIOBHBIX.

IIpeaMeTHbIe pe3yabTaThI 00yUYeHUs!

Yyaruecs TOKHBI 3HATD:



— ONPEACIICHUS OHATHI: «T€H», « IOMUHAHTHBIA T€H»,«PELIECCUBHBIN I'€H», «ITPU3HAK», KCBOUCTBOY,
«(PEHOTHIT»,«TEHOTHUTI, «HACJIEICTBEHHOCThY, «A3MEHUUBOCTDY, «MOJAU(PUKAIINNY, KHOPMA PEAKIIUNY», KMYTAIHI, KCOPT»,
«IOPOJIA», KIITAMM;

— CYIIHOCTh THOPUIOIOTUYECKOTO METO/1a U3YICHUS HACIICICTBEHHOCTH;

—3aKOHbI MeHens;

— 3aKOoH Moprasa.

VYyamuecs T0JKHBI yMETh:

— HCIIOJIb30BaTh MPH PEIICHUH 3a1a4 TEHETUYECKYIOCUMBOJIUKY;

— COCTaBJISITh TEHOTUIIBI OPraHU3MOB U 3aIUCHIBATH UX TAMETHI;

— CTPOUTH CXEMbI CKPENIMBAHUS MPU HE3ABUCUMOM CLIETUIEHHOM HACJIEA0BAHUH, HACTICIOBAHUH, CLETUIEHHOM C TTOJIOM;
— CYIIHOCTb T€HETUYECKOTO OMPEAECITICHHUS T0JIa Y PACTCHUNH )KUBOTHBIX;

— XapaKTEepPU30BaATh TEHOTHI KaK CUCTEMY B3aUMOJCUCTBYIOIINX T€HOB OPraHnu3Ma,;

— COCTAaBJISITh MPOCTEUIIINE POJOCIOBHBIE U PEIIATh TEHETUUECKUE 3aJaUH.

Tema 3.2. 3BAKOHOMEPHOCTHU UBMEHUYUNBOCTH (4 u)

OcHoBHBIE (POPMBI UBMEHYMBOCTHU. ['eHOTUNMYECKAsT U3MEHUUBOCTh. MyTalnu. 3HaueHUe MyTallMil 1Ji1 TPAKTUKUA CEITbCKOTO
x03siicTBa U OuotexHonoruu. KomMmOMHaTUBHAS MU3MEHUUBOCTh. DBOJIIOIMOHHOE 3HAYEHHWE KOMOMHATHBHOW W3MEHUYMBOCTHU.
deHoTUNIMYECKAS, WIM MOAU(UKAIMOHHAS, U3MEHUMUBOCTh. POJIb yCIIOBHII BHENIHEW Cpeabl B Pa3BUTHM U TPOSIBICHUU
MIPU3HAKOB U CBOMCTB.

JlemoHcTpanus

[Tpumepsl MOIU(PUKATMOHHON N3MEHYHBOCTH.

JlaGopaTopHblie ¥ NpaKkTH4ecKne padoThl

[TocTpoeHue BapuallmOHHON KPUBOH (pa3Mephl TMCTHEB PACTEHHM, aHTPOIIOMETPUYECKUE TAHHbBIE YUAIINXCS ).

IIpeaMeTHbIE pe3yabTATHI 00yUYeHMSI

VYyammecs J0KHbI 3HATH:

— BHJIbl U3MEHUYMBOCTH U PA3TUYUA MEKIY HUMU.

VYyammecs 10JKHbI YMETh:

— pacmno3HaBaTh MyTAIlMOHHYIO U KOMOMHATUBHYIO U3MEHUYUBOCT.



Tema 3.3. CEJIEKIIUSI PACTEHHM, JKUBOTHBIX

N MUKPOOPTI'AHU3MOB (3u)

[{eHTpBI TPOUCXOKICHUSI © MHOTO00pa3usi KyJbTypHBIX pacTeHuit. Copt, mopoaa, mramM. MeTOoIbI CeJICKIINA PACTCHUHN U
KUBOTHBIX. JIOCTHKEHUSI U OCHOBHbBIC HAIIPABJICHUSI COBPEMEHHOU CeJeKIUU. 3HAUCHUE CEeNCKIIUU JIJISl pa3BUTHUSA
CETBCKOXO3SIMCTBEHHOTO TIPOU3BOICTBA, MEIUIIMHCKOM, MUKPOOHO-

JIOTUYECKOM U IPYTUX OTpaciell MPOMBIIIIIEHHOCTH.

JdeMoHcTpanus

CpaBHHTEIBHBIN aHAIN3 TOPO/T JOMAIITHUX KUBOTHBIX, COPTOB KYJIBTYPHBIX PACTCHUNA U UX TUKHUX MpeakoB. Kommekum u
MpenapaTsl COPTOB KyIbTYPHBIX PACTCHHM, OTIMYAIOIINXCS HAMOOIBIIICH TIJI0IOBUTOCTBIO.

IIpeaMeTHBIE pe3yabTaThl 00yUYeHUsI

VYyamumecs T0JKHBI 3HATh:

—METO/IbI CETICKIINH;

— CMBICJI M 3HAUCHUE SIBJICHUS TETEPO3UCa U MOTUTLIONTUH.

VYyammecs 10TKHBI YMETh:

— OOBACHATH MEXAHU3MBI MepeIadu MPU3HAKOB M CBOMCTB U3 MOKOJICHHUS B TTIOKOJICHHE W BOSHUKHOBEHUE OTIUYHH OT
POIUTENTHCKUX (HOPM Y TTOTOMKOB.

MeTanpeameTHbie pe3yJbTaThl 00y4eHH sl

VYyammecs T01KHbI YMETh:

— J1aBaTh XapaKTEPUCTUKY TCHETUICCKUX METOOB U3yUeHUS OMOJIOTHYECKIX O0OBEKTOB;

— paboTtath ¢ y4eOHUKOM, paboueii TETPpaiblo U AUTAKTUIECKUMU MaTepHaIaMH;

— COCTaBJISATh KOHCIEKT naparpada yueOHrKa 10 U/ UIIKIIOCHIE U3yUeHUs MaTepraia Ha YPOKe;

— pa3pabaThIBaTh IJIAH-KOHCIIEKT TEMBbI, UCTIONB3Ys Pa3HBICUCTOYHUKN WH(OPMAITIH;

— TOTOBHTH YCTHBIE COOOIIECHUS ¥ MUChbMEHHBIC pedepaThl HAOCHOBE 0000IIICHHS MaTepuaia yaeOHUKA U JOTIOTHUTEIbHON
JTUTEPATYPHI,

— T0JI30BaThCs TOMCKOBBIMU cUCTeMaMu MHTepHeTa.

Paznen 4. IBostonus :xxuBoro Mmupa Ha 3emie (21 v)

Tema 4.1. PASBUTHUE BUOJIOT'MM B JIOJAPBUHOBCKUM ITEPUOJI (2u)



Pa3BuTre 610I0rNM B 10JapBUHOBCKUI NIepHoA. I '0CIOCTBO B HAyKe IIPEICTaBICHUNM 00 «M3HAYaIbHOM LIETIECO00PA3HOCTI» U
HEU3MEHHOCTH XUBOM npupoabl. PadboTel K. JInHHEs mo cucteMaTuke pacTEeHUH M KUBOTHBIX. DBOIoUHOHHas Teopus XK. b.
Jlamapxka.

JemoHCcTpanus
buorpaduu yuéHpix, BHECIINX BKJIAJl B pa3BUTHE SBOTIONMOHHBIX uaeh. XKu3Hb u nesrenpHocTh XK. b. Jlamapka.

4.2. TEOPUSA Y. JAPBUHA O NTPOUCXOXKXJIEHUU BUOB

NYTEM ECTECTBEHHOI'O OTBOPA (4 u)

[Ipennockuiky Bo3HUKHOBeHUS yueHus Y. J[apBuHa: 1ocTH eHUs B 00JaCTH €CTECTBEHHBIX HAYK, IKCIIEAUIIMOHHBIN MaTepua
Y. lapBuna. Yuenue Y./lapBuna 00 uckycctBeHHOM otOope. Yuenue Y. JlapBuHa o ectectBeHHOM oTOOpe. Bum —
AJIeMEHTapHasl 3BOJIIOLIMOHHAS eIMHMIIA. BeceoOias nHauBH1yanbHasi U3MEHYMBOCTh U M30BITOYHAS YUCIEHHOCTh IOTOMCTBA.
Bopb0a 3a cyniecTBOBaHUE U €CTECTBEHHBIN OTOOP.

JdemoHcTpanus

buorpadus Y. Jlapsuna. MapuipyT u koHkpeTHble Haxoaku Y. J[apBuHa BO Bpemsi yTemiecTBUs Ha Kopabiie «buriby.
IIpenmeTHbIe pe3yJbTAThI 00y4YeHUsI

VYyamuecs 10/KHbI 3HATH:

— MPEICTABJIEHUS €CTECTBOUCIBITATENEH 10JaAPBUHOBCKOMAIIOXH O CYIIIHOCTH KUBOU MIPUPOJIBL;

— B3siAbl K. JIuHHESs Ha cucTeMy KHUBOTO MUPA;

— OCHOBHBIE MOJI0KeHUs 3BoMoMoHHON Teopu K. b. Jlamapka, €€ mo3uTUBHBIE U OLIMOOYHBIE YEPTHI;

— yuenue Y. /lapBuHa 00 HICKyCCTBEHHOM O0TOOpE;

— yuenue Y. JlapBuHa 0 eCTECTBEHHOM 0TOOpE.

VYyanmecs 1071KHbI YMETh:

— OLIEHMBATh 3HaU€HUE IBOMIOMOHHOM Teopuu K. b. Jlamapka nsist pa3Butust OMoJIoruy;

— XapaKTEPU30BaTh MIPEANOCHIIKM BO3HUKHOBEHUS 3BOIOLMOHHOM Teopuun Y. /[apBuHa;

— J1aBaTh ONPEICIICHNS OHATUN «BU» U «ITOMYJISIUS»;

— XapaKTepu30BaTh MPUUUHBI OOPHOBI 32 CYIIECTBOBAHNE;

— ONpENeATh 3HaU€HNE BHYTPUBHUIOBON, MEKBUIOBOM OOpHOBI 3a CYIIIECTBOBAHKE U OOPHOBI ¢ abMOTHYECKUMHU (DaKTOpaMu
cpensl;



— HAaBaTb OLICHKY CCTCCTBCHHOI'O 0T6opa KaK pe3yJibTaTa 60pL6BI 3a CYIICCTBOBAHUC.

Tema 4.3. COBPEMEHHBIE TIPEJCTABJIEHUS Ob 3BOJIOLHUA. MUKPOIBOJIIOIUSA (2 1)

Bua kak reHeTHdecKu M30JMPOBaHHAs CHUCTEMA; PENPOAYKTUBHASA M30JLLMSA U €€ MeXaHu3Mbl. [lomynsinnoHHas CTpyKTypa
BH/JIa; PKOJIOTMYECKUE U T€HETUYECKHUE XapaKTEPUCTUKU nomyssinuil. [lomynanus — 3jieMeHTapHas 3BOJIIOIMOHHAS €IMHULA.
[Tyt 1 ckopocTh BUI000pa30BaHus; reorpaduueckoe U HIKOJIOrHYecKoe BUI000pa3oBaHuE.

JdeMoHcTpanus

CxeMbl, WUTIOCTPUPYIOUIUE MpoIecc reorpauyeckoro BUAo0Opa3oBaHus. JKUBblE pacTeHUs U >KUBOTHBIE, repdapuud u
KOJUIEKI[MH, IMOKa3bIBAIOIIME WHIMBUIYAIbHYI0O HU3MEHUMBOCTH U Pa3HOOOpAa3ue COPTOB KYJIbTYPHBIX PACTEHUH U IMOPOJ
JOMAIlIHUX JKUBOTHBIX, & TaKK€ pe3yJbTaThl MPUCIOCOOJEHHOCTH OPraHU3MOB K Cpele OOUTaHUS W PE3yJbTaThl
BHUJ1000pa30BaHMUS.

JlabopaTopHbie U MPAKTHYECKHUE PA0OTHI

N3ydeHne npucrnoco0IeHHOCTH OPraHU3MOB K CpeJie OOMTaHus ™.

N3yueHnne n3MEHUYMBOCTH, KPUTEPUEB BUIA, PE3YJIBTATOB UCKYCCTBEHHOIO OTOOpA Ha COPTax KyJbTYPHBIX PACTEHUI ™.
IIpeameTrHble pe3yjbTaThl 00y4eHUsI

Yyammuecs T0DKHEI 3HATE:

— 3HauYeHue 3a00Thl O TOTOMCTBE /ISl BBKUBAHUS;

— OIpEe/IeNICHUs MTOHATUN «BUA» U «ITOMYJISLUS;

— CYIIHOCTb F'€HETUYECKHUX MTPOLIECCOB B MOIMYJIALMIX;

— (opMbI BU1000pa30BaHMUS.

VYyamuecs T0MKHbI YMETh:

— OOBACHATH NPUYUHBI pa3/IeJICHUS] BUOB, 3aHUMAIOILIUX OOIIUPHBIN apean 0OUTaHMs, Ha TOMYJISUN;

— XapaKTepU30BaTh MPOLECC IKOJIOTMUECKOT0 U Teorpauueckoro BUa000pa30BaHus;

— OIICHMBATh CKOPOCTh BUI000pa30BaHUsS B pPAa3IUYHBIX CHCTEMAaTHYECKUX KATErOpHUsiX >KUBOTHBIX, PACTEHUU H
MHUKpPOOPTraHU3MOB.

Tema 4.4. BAOJIOTMUECKUE MOCJEACTBUS AJANITALIUH.
MAKPODBOJIIOLHUSA (3 u)



['1aBHBIEC HANIPABJICHMS SBOJTIOLIMOHHOTO Mpolecca. buonornueckuii nporpecc u 6monornueckuii perpecc (A. H. Ceep1ion).
[Tyt noctmxeHuss Onosoruyeckoro mnporpecca. OCHOBHBIE3aKOHOMEPHOCTH 3BOJIIOLIMU: TUBEPTEeHIUsS, KOHBEPIeHIHS,
napayuienusM. [IpaBusa 3BosoLKY TPy OpraHu3MoB. Pe3ynbTaTsl 3BOIOLKK: MHOTOOOpa3ne BUIOB, OpraHndecKas
LEJIECO00PA3ZHOCTD, OCTENIEHHOE YCIOXKHEHUE OPTraHU3aLNH.

JemoHCcTpanus

[IprMepbl TOMOJIOTHYHBIX U @aHAJIOTUYHBIX OPraHOB, UX CTPOCHHUS U IPOUCXOKACHUSA B OHTOreHe3e. CXEMbl COOTHOILIEHUS
yTeH MPOrpecCUBHOM OMOIOTrMYECKOM ABOMIONMK. MaTepuansl, XapakTepU3yIoIIUe IpeICTaBUTENeH )KUBOTHBIX U PACTCHUIH,
BHECEHHBIX B KpacHy0 KHUTY M HaxOIAIIKXCS MO/ OXPAaHOM IOCyAapCTBa.

IIpeaMeTHBbIe pe3yabTaThI 00yUeHUs!

VYyammecs T0JKHBI 3HATh:

— TJIaBHBIC HAMPABJICHUS BOJIIOIUN: OMOJIOTHYECKUI MpOorpecc U OUOJIOTUUECKUI perpecc;

— OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLIMU: TUBEPIEHINI0, KOHBEPIEHIUIO U MapalIeNIu3M;

— pe3yAbTaThl YBOJIIOLIUH.

VYyamuecs TOJKHBI yMETh:

— XapaKTepU30BaTh MyTH JOCTUKEHHSI OMOJIOTHYECKOro Iporpecca: apoMop(do3, HAN0aAANTALMIO U OOIIYIO IereHepaluio;
— MPUBOJUTH MPUMEPHI TOMOJIOTUYHBIX U aHAJIOTUYHBIX OPTraHOB.

Tema 4.5.INTPUCITOCOBJIEHHOCTb OPTAHU3MOB K YCJIOBUSAM

BHEIIHEM CPEJIbI KAK PE3YJIBTAT JEMCTBUSA

ECTECTBEHHOTI'O OTBOPA (3 u)

[IpucnocoOuTenbHbIE 0COOCHHOCTH CTpOoeHUs. [IOKpOBUTENBCTBEHHASI OKpacKa MOKPOBOB TeJla: CKPhIBAIOIIIAS
OKpacka(0THOTOHHAs, TBYTOHOBAsI, paCWICHSIOIIAs U Ap.); MpeaocTeperatonas okpacka. Mumukpus. [IpucnocodburenpHoe
MOBEJICHHE

KUBOTHBIX. 3a00Ta 0 moToMcTBe. Pu3nonornyeckue agantarui. OTHOCUTETLHOCTH IPUCTIOCOOTICHHOCTH.

JemoHcTpanus

Nnmoctpanyu, 1eMOHCTPUPYIOIINUE CTPOSHUE TeJla )KUBOTHBIX U PACTUTEIBLHBIX OPTaHU3MOB, 00ECIIEYNBAIONIE BHDKUBAHUE B
TUIUYHBIX JIJI1 HUX YCJIOBUSX CYIlIeCTBOBaHUs. [IpruMepsl pa3iMuHbIX BUOB MTOKPOBUTEIHCTBEHHONW OKPACKHU Y )KUBOTHBIX.
JlaGopaTopHble ¥ NpaKkTH4ecKne padoTbl

OO6cyxaeHne Ha MOJIENSIX POJTU MPUCTIOCOOUTEITEHOTO TTOBEACHUS JKUBOTHBIX.



IIpeaMeTHbIe pe3yabTaThI 00yUYeHUs!

VYyammecs T0JKHBI 3HATh:

— TUIBI HOKPOBUTEIBCTBEHHON OKpPACKH (CKpbIBaIoOLIasl, peAoCcTEperaronias) 1 X 3Ha4€HUe /17151 BBKUBaHUS;

— O0OBSACHATH OTHOCUTENBHBIN XapaKTep MPUCIIOCOOICHUH;

— 0COOEHHOCTH MPUCTIOCOOUTENBHOTO IOBECHMS.

VYyammecs 101KHbBI YMETh:

— MPUBOJUTH PUMEPHI TPUCTIOCOOUTEINBHOTO CTPOEHUS T€JA, IOKPOBUTEIBLCTBEHHON OKPACKU TOKPOBOB U MOBEICHHUS
KUBBIX OPTraHU3MOB.

Tema 4.6. BOSHUKHOBEHHUE )KN3HU HA 3EMUJIE (2 4)

Opranndecknii MUp KakK pe3yiabTaT 3BOJIOLMU. BO3HNKHOBEHHE U pa3BUTHE KU3HU Ha 3eMiie. XUMHYECKUM,
npeaduonorndyeckuii (teopus akagemuka A. M. Onapuna), OMOJOrMYECKU M COLIMATIbHBIN 3Tallbl pa3BUTHUS )KUBOW MaTEpUU.
OUIOreHETUYECKUE CBS3H B )KUBOU MPUPO/IE; ECTECTBEHHAAKIACCU(PUKALIMS

s 5)KUBBIX OPTAaHU3MOB.

JemoHcTpanus

CxeMbl BO3HUKHOBEHUS OJHOKJIETOYHBIX 3YKapUOT, MHOTOKJIETOYHBIX OPTaHU3MOB, PA3BUTHUS LIAPCTB PACTEHUHN U JKUBOTHBIX.
IIpeameTrHblIe pe3yjbTaThl 00y4eHUsI

Yyammuecs 10DKHEI 3HATE:

— Teoputo akaaemuka A. M. OnapuHa o TpoUCX0XKICHUHU KU3HU Ha 3eMIIC.

VYyammecs 10IKHbI YMETh:

— XapaKTepU30BaTh XUMUYECKHUM, MPEIONOTOTHUECKII, OMOTOTUYECKUN U COITMATBHBIN 3TAalbl PA3BUTHS )KUBOU MATEPUH.

Tema 4.7. PASBBUTHUE ’KU3HU HA 3EMJIE (5 4)

PazButne xu3HM Ha 3emie B apXeHUCKyl0 W MpOTepo30iickyro 3pbl. IlepBbie cienpl xu3Hu Ha 3emue. [losiBneHne Bcex
COBPEMEHHBIX TUIIOB O€CTIO3BOHOYHBIX JKUBOTHBIX. [IepBhie XOpmoBbie. Pa3BuTre BoHBIX pacTeHuii. Pa3BuTHe )u3HU HA 3emiie
B NIAJICO30UCKYI0 3py. [losiBIeHME 1 3BOMIONUS CYyXONMYTHBIX pacTeHUM. [ lanmopoTHUKH, CEMEHHBIE TAIIOPOTHUKH, TOJIOCEMEHHBIE
pactenusi. Bo3HUKHOBEHME MO3BOHOYHBIX: PIObI, 36 MHOBOIHBIE, TPpEeCMbIKatouecs. PazpuTue xxu3nu Ha3emMjie B ME3030MCKYIO
U KallHO30MCKYI0 O3pbl. llosiBieHMEe W pacnpoOCTpaHEHUE TNOKPHITOCEMEHHBIX pacTeHHil. BO3HUKHOBEHME NTHUI] U

miuekonuTaromux. [lossnenue u Pa3BUTHC ITPHUMATOB. HpOI/ICXO}KI[eHI/IC yenoBeka. MecTo 4yeoBeKka B )KMBOU IIpHUPOJL.



Cucrematuieckoe moJjioXeHue Bua Homosapiens B cucteMe )KUBOTHOTO Mupa. [Ipu3Haku v CBOMCTBA YeI0BEKa, TO3BOJISIONIHNE
OTHECTH €ro K pPa3jJu4YHbIM CUCTEMATHUYECKHUM TpyImnaM HapcTBa >KUBOTHBIX. CTaJMM 3BOJIIOIMU YEJIOBEKA: JIPEBHEUIINIA
YeJIOBEK, IPEBHUI YEJIOBEK, MEpPBbIE COBpEMEHHbIE JItoau. CBoMCTBa yenoBeka Kak Ouonormueckoro Buaa.llomynsnroHHas
CTpyKTypa BHaa HoOmosapiens; denoBedeckwe pachkl; pacooOpa3oBaHME; CIUHCTBO IPOHUCXOXKICHUS pac. AHTHHAYYHAsS
CYIIHOCTb pacu3Ma.

JemoHcTpanus

Penponykuuu xaptus 3. bypuana, otpaxatomux ¢ayHy U Qopy paziIuyHbIX 3p U nepuogoB. CXembl pa3BUTHS HAPCTB KUBOI
npupoabl. OKaMeHEeNIOCTH, OTIIEYaTKU paCTeHUM B IpEBHUX nopoaax. Mojienu CKeJIeTOB YeJIOBEKa U MO3BOHOYHBIX KUBOTHBIX.
IIpenmeTHbIe pe3yJIbTATHI 00yUEeHUSA

Yuammecs T0JDKHEI 3HATE:

— 3TaIbl Pa3BUTHUS )KUBOTHBIX U PACTEHUHN B pa3IMUHbIC IEPUOJIbI CYIIIECTBOBA-HUS 3EMIIH;

— JIBUXKYIIHUE CUIIBI aHTPOTIOTEHE3A;

— CUCTEMATHYECKOE MOJIOKEHNE YEIOBEKA B CUCTEME KUBOTO MUPA;

— CBOICTBA Ye€JI0BEKa KaK OMOJIOTMYECKOTO BUA;

— JTallbl CTAHOBJICHUS Y€JI0BEKa KaK OMOJIOTUYECKOTO BU/IA;

— pachl YeJIOBEKa M UX XapaKTepHbIe OCOOCHHOCTH.

VYyanmecs 101KHbI YMETh:

— OIKCHIBATh PA3BUTHUE KU3HU Ha 3€MJI€ B apXEHCKYI0 HITPOTEPO30MCKYIO APHbI;

— ONKMCHIBATh PA3BUTHE KU3HU HA 3€MJIE B NTAJICO30MCKYIO 3PY;

— OMKCHIBATh PA3BUTHUE )KU3HHU HA 3eMJIe B ME3030MCKYIO

9Py,

— OMKCHIBATh Pa3BUTHUE KU3HU HA 3eMJIe B KAHHO30MCKYIO 3pY;

— XapaKTepPU30BaTh POJIb NPSIMOXOKICHHUS, Pa3BUTHS TOJIOBHOTO MO3ra U TPY/la B CTAHOBIICHUH YEJIOBEKA;

— OINpPOBEPraTh TEOPHUIO pacu3Ma.

MeTanpeaMeTHblie pe3yJabTAThbl 00y4YeHUs

Y4amuecs 10JKHBI YMETh:

— paboTtarth ¢ yueOHUKOM, pabodeil TeTpaabio U TUJAKTHUYECKIMU MaTepualaMu;

— COCTaBJISATh KOHCHEKT naparpada yueOHUKa 0 W/ WU MOCTIE U3yUYeHHUSI

MaTrepurala Ha YPOKE;



— pa3padaThIBaTh IJIAH-KOHCIIEKT TEMBI, UCIIOJIb3Ys pa3Hble HCTOYHUKU UH(OpMAIUK;

— TOTOBUTH YCTHBIE COOOIIEHUS U MTUChMEHHBIE pedepaTsl, HCTIONb3ys HH()OPMALIHIO yUeOHUKA U JOTIOJTHUTEIbHBIX
MCTOYHUKOB;

— M0JIB30BAThCS IOUCKOBBIMU cucTeMaMu MHTepHETa;

— BBIIOJIHATH JJAOOpaTOpHbIE padOTHI ITO/I PYKOBOACTBOM YUUTENS;

— CpaBHUBATh NPEACTABUTEIICH PA3HBIX IPYII PACTEHUM U )KUBOTHBIX, J1€JIaTh BBIBOJIBI HA OCHOBE CPABHEHNS,

— OLICHUBATH CBOMCTBA MOPOJ JOMAIIHUX KUBOTHBIX U KYJBTYPHBIX PACTEHUN 10 CPABHEHUIO C JUKUMH IPEIKAMH;

— HAaXOJWTh HHPOPMALIUIO O PA3BUTUH PACTEHUH U )KMBOTHBIX B HAYYHO-TIOMYJISIPHOU JIUTEPATYPE, OMOIOTMUECKUX CIOBAPSIX
Y CIIPaBOYHHKAX, AaHAJTM3UPOBAThH U OLICHUBATH €€, IEPEBOUTh U3 OAHOU (POPMBI B IPYTYIO;

— CpPaBHMBATh M COMOCTABIISITh MEXK]Ly COOOM COBPEMEHHBIX M UICKOMAEMBbIX KUBOTHBIX H3yUYEHHBIX TAKCOHOMUYECKHUX TPy
— MCIOJIb30BATh MHAYKTUBHBIN U JEAYKTUBHBIN IMOAXO0BI ITPU U3YYEHUN KPYITHBIX TAKCOHOB;

— BBISIBJISITH IPU3HAKU CXOJICTBA U Pa3jINuus B CTPOCHUH, 00pa3e )KU3HU U MTOBEICHNUN )KMBOTHBIX U YEJIOBEKA;

— 0000111aTh U JIeJ1aTh BBIBOJIBI 10 U3YYEHHOMY MaTepUaiy;

— MPEACTABIATh U3YYEHHBIN MaTepUall, UCIIOJIb3YS BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTUH.

Pa3znes 5. B3aumooTHOIIEHHs oprann3mMa u cpeabl. OCHOBBI 3KkoJ10TUH (9 1)

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

buocdepa — xuBas o6o10uka maaneTsl. CTpykTypa 6nochepsl. KoMmmoHneHTh OM0oC(Ephl: )KHBOE BEIIECTBO, BUOBOM COCTaB,
pazHooOpasue u BKJaa B Ouomaccy. buokocHoe u kocHoe BeriectBo ouochepst (B. U. Bepnanckuii). KpyroBoport BeiecTs B
npupojie. EcrecTBeHHbIE cO00IIECTBA KUBBIX OPraHn3MOB. bruoreorieno3sl. KoMmoHeHThI OMOreo1eH030B: MPOAYLIEHTHI,
KOHCYMEHTBI, peAYILIeHTHI. BHOIeHO3bI: BUIOBOE pazHOoOOpa3ue, INIOTHOCTh MOMYJISIui, Onomacca. A6notuueckue paxkTopbl
cpensl. Ponb Temnepatypbl, OCBEIIEHHOCTH, BIAXKHOCTH U IPYTUX (PAKTOPOB B XKU3HEACSITEILHOCTH COOOILIECTB.
HNHTeHCUBHOCTD JIeHCcTBUSI (haKTOpa Cpeibl; OorpaHnuuBaroNnuii Gpaxrop. BzaumopaeiictBue hakTOpoB Cpeibl, MPEACIIbl
BBIHOCIMBOCTH. buotndeckue gaxtopsl cpensl. Llenu u cetn nutanus. DKOJIOTUYECKUE MTUPAMUIBI: YUCEN, OMOMACCHI,
sHepruu. CmeHa OuoneHo30B. [IpuunHbl cMeHbl OMOIIEH030B; (HOPMUPOBAHKUE HOBBIX c0001IecTB. POPMBI B3aMMOOTHOIICHHI
MEXy opranu3Mami. [103uTHBHBIC OTHOIICHUS — CUMOMO3: MyTyall3M, KOOIIepalysi, KOMMEHCAIH3M. AHTUOMOTHYIECKUE
OTHOIICHUS: XUIIHAYECTBO, TAPa3UTH3M, KOHKYpEHIUs. HelTpasbHbIe OTHOIIEHUS! — HEHTpaIn3M.

JdeMoHcTpanus



CxeMmbl, WILTIOCTPUPYIOIINE CTPYKTYpY OHochepsl U XapakTepu3yIouue e€ OTIeIbHbIE COCTaBHbIE YacTU. TabnuIibl BUIOBOTO
COCTaBa M pa3HOOOpa3us KHUBBIX OPraHU3MOB Orocheprl. Cxembl KpyroBopoTa BewecTB B mpupoje. KapTel, oTpaxarorime
r€0JIOTHYECKYI0 UCTOPUIO MAaTEPUKOB, PACIIPOCTPAHEHHOCTh OCHOBHBIX OMOMOB cyiu. J(nadpunbmMel 1 KUHODUIBMBI
«buocpepar. Ilpumepsl cumOM03a MeXK Ty MPEACTABUTEISIMH PA3IMUHbIX HAPCTB )KUBOW IPUPOIBI.

JlaGopaTopHbie M NpaKTHYecKHe PpadoThl

CocTaBieHue cxeM nepeaun BEeIeCTB U SJHEPTUH (1IeTel muTaHus )*.

N3ydeHne u onucaHue SKOCUCTEMBI CBOEH MECTHOCTH, BBISBIICHUE TUIIOB B3aUMOCUCTBUS Pa3HbIX BUJIOB B JAHHOU
IKOCHUCTEME™.

IIpeaMeTHBbIe pe3yabTaThI 00yUeHUs!

Yuammuecs T0JDKHEI 3HATE:

— OTpEJIeNICHUs IOHATUH: «Onocdepay, «IKOJIOTUL», KOKPYKAIOILIas Cpeaay, «cpea OOUTaHUs, KIIPOTYLIEHTHD,
«KOHCYMEHTBI», «PEIYyLIEHTBD?;

— CTPYKTYpPY U KOMIIOHEHTBI Ouocdepsl;

— KOMIIOHEHTBHI JKUBOT'O BEILIECTBA U €r0 (PYyHKIIUH.

VYyammecs 10IKHbI YMETh:

— KJIACCU(UIIUPOBATH HKOJIOTHYECKHE (PaKTOPHI;

— XapakTepu30BaTh OMoMaccy 3eMii, OMOJIOTUYECKYIO TPOYKTUBHOCTb;

— ONKCHIBATh OMOJIOIMYECKHE KPYTOBOPOTHI BEILIECTB B PUPO/IE;

— OOBICHATH IeiCTBUE A0UOTHYECKUX, OMOTHUECKUX U AHTPOIIOTEHHBIX (DAKTOPOB;

— XapaKTepU30BaTh U Pa3InyaTh SKOJIOTHUECKUE CUCTEMbI — OMOr€OLeHO03, OMOIIEHO3 U arpOLIEHO3;

— pacKpbIBaTh CYIIHOCTh U 3HAUECHUE B IPUPOJIE CAMOPETYJIISALNN;

— OMHCHIBATH MPOIIECC CMEHBI OMOIIEHO30B M BOCCTAHOBJICHHUS MTPUPOIHBIX COOOIIECTB;

— XapaKTepu30BaTh (POPMBI B3aHMOOTHOIIEHUH MEK/y OpraHU3MaMH: CUMOMOTHYECKHE, aHTUOMOTHYECKHE U HEUTpaJIbHBIE.

Tema 5.2. BUOC®EPA U YEJIOBEK (34)

[IpupoaHbie pecypchl M UX UCIIOIb30BaHUE. AHTPOIIOTeHHbIE (DAKTOPHI BO3IEHCTBUS Ha OMOIIEHO3BI (POJIb YEJIOBEKA B
IPUPOJE); MOCIEICTBUS XO3IUCTBEHHOMU ACSITEIbHOCTH YesoBeka. [IpoOiaemMbl palimoHaIbHOTO TPUPOAOIIOIB30BAHUS, OXPAHBI
IPUPOJIBL: 3AIINATA OT 3arPA3HEHUI, COXPAaHEHHE STAJIOHOB U Ia-

MATHHUKOB IPUPO/JIbI, 00ECTIEUEHHE TPUPOIHBIMHU PECYPCAMH HACEIEHUS TUIAHETHI.



JemoHCcTpanus

KapTel 3anoBeAHBIX TEPPUTOPUIL HAILICH CTPAHBI.

JlabGopaTopHbie U MPAKTHYECKHE PA0OTHI

AHanu3 1 OIIEHKA TOCEACTBUHN NEITEILHOCTH YeTIOBEKa B SKOCHCTEMax *.

IIpeamMeTHbIe pe3yabTaThI 00yUeHUs!

VYyammecs J0KHbI 3HATH:

— aHTPONOTEHHBIE (PAKTOPHI CPEIBI;

— XapakTep BO3/IeHCTBUS YelloBeKa Ha orocdepy;

— CIOCOOBI M METOIbI OXPAHBI IPUPO/IBI;

— OMOJIOTUYECKUH U COIMAIbHBIN CMBICI COXPAaHEHHUs BUIOBOTO Pa3HOOOpa3usi OMOIIEHO30B;

— OCHOBBI PaIMOHATILHOTO MIPUPOIOTIOIB30BAHUS;

— HeucyeprnaeMble U UCUEPIIaeMbI€ PECYPCHI;

— 3aM0BEIHUKHU, 3aKa3HUKH, Mapku Poccuu;

— HECKOJIbKO PACTeHMI U )KUBOTHBIX, 3aHECEHHBIX B KpacHyto KHUTY.

VYyammecs 10IKHbI YMETh:

— NPUMEHATH Ha MPAKTUKE CBEACHUS 00 KOJIOTHYECKUX 3aKOHOMEPHOCTSX B MPOMBIIIIICHHOCTH U CEJILCKOM XO3SMCTBE ISt
IIPaBUJILHOW OpraHU3aluu

JIECOBOJICTBA, PHIOOBOJICTBA, a TAKXKE IS PEIICHUsI BCET0 KOMIUIEKCA 3a7a4 OXpaHbl OKPYKAlOIIEe Cpe/ibl U palioOHaIbLHOTO
IPUPOIONIOIH30BAHMUS.

MeTanpeaMeTHblIe pe3yJbTAThI 00y4eHus!

VYyanmecs 10JKHBI yMETh:

— paboTath ¢ yueOHHKOM, paboue TeTpabio U JTUJAKTUYECKUMHU MaTepraIaMu;

— COCTaBJISITh KOHCIEKT Naparpada yueOHHUKa 10 W/WIIU MOCe U3YUEHUs MaTepuaia Ha YPOKe;

— pa3pabaThIBaTh IJIAH-KOHCIIEKT TEMBbI, UCTIOIb3Ys pa3HbIe HICTOYHUKU WH(OPMAITIH;

— TFOTOBHTH YCTHBIE COOOIIEHNS U MUChbMEHHBIE pedepaThl Ha OCHOBE MHPOPMAIIUU U3 YUCOHUKA U JTOTIOTHUTEITHHBIX
HMCTOYHUKOB;

— TI0JIb30BaThCS IOUCKOBBIMU cucTeMaMu MIHTepHeTa;

— M30UpATETHLHO OTHOCUTHCS K OMOJIOTHYECKON HH(POPMAIINH, COIEPKAIICICS B CPEJICTBAX MacCOBOM MHGOPMAIIHH.
JInyHOCTHBIE pe3yabTAThI 00y4YeHUst



— @OopMUPOBAHKE UYBCTBA POCCUMCKON Tpak1aHCKON UJIEHTUYHOCTH: NATPUOTU3MA, JIIOOBU U yBakeHHsI K OTedecTBy,
YyBCTBA F'OPAOCTH 3a CBOXO Ponuny;

— OCO3HAHHUE yYalllMMUCS OTBETCTBEHHOCTH U J0Jira nepea PonuHoi;

— OTBETCTBEHHOE OTHOIIIEHUE K 00YUEHHIO, TOTOBHOCTbH U CIIOCOOHOCTH K CaMO0OOpPa30BaHUIO;

— (hopMHpOBaHNE MOTUBAIIMH K 0OYUEHUIO U TIO3HAHHUIO,

— CIIOCOOHOCTD y4YallUXCsl CTPOUTH aJbHENIITYIO HHIUBUIYaIbHYIO TPAEKTOPHUIO 00pa30BaHMs Ha 0a3e OPUEHTALMH B MUPE
npodeccuit 1 MpopecCHOHATBHBIX MPEANOYTEHUH;

— (opMupOBaHUE 1IEIIOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OILIECTBEHHON TPAKTUKH;

— cOOJII0ICHHE U TTPOIIaraHja y4yaliuMKICs IpaBuil HOBEACHUS B IPUPOJIE, UX yUaCTHUE B TPUPOAOOXPAHHOM IESITEIbHOCTH;
— YMEHHUE PeaIn30BbIBaTh TEOPETUUECKUE MO3HAHUS HA MMPAKTHKE;

— OCO3HAHME 3HAYECHHsI 00pa30BaHus AJIsl IOBCETHEBHOM KU3HU U OCO3HAHHBIN BBIOOP MPOPECCHH yUaluTUMUCS;

— CIIOCOOHOCTH yYalluXcsl MPOBOJIUTH pabOTy HaJ OMIMOKAaMU Il BHECEHUS! KOPPEKTUB B YCBauBaeMble 3HAHMUS,

— MPUBUTH JHOO0Bb K IPUPOJIE, UYBCTBO YBAKEHUS K YUEHBIM, U3YUAIOIIUM KUBOTHBIA MUP, Pa3BUTh ICTETUUECKOE
BOCHIPUSATHE OOIICHUS C KUBBIMU OpraHU3MaMu;

— MPU3HAHHUE YYalllMMHUCS MPaBa KaKJI0To0 YeJI0OBEKa Ha COOCTBEHHOE apryMEHTUPOBAHHOE MHEHHUE;

— TFOTOBHOCTb YYaIUXCS K CAMOCTOSITEBHBIM ITOCTYIKAaM ¥ aKTUBHBIM JACHCTBUSAM Ha PUPOJTOO0XPAHUTEIBHOM IOIPUIIIE;
— YMEHHE apTyMEHTUPOBAaHHO U 00OCHOBAaHHO OTCTAaWBATh CBOIO TOUKY 3PEHUS;

— KPUTHYHOE OTHOLIEHHE K CBOMM IIOCTYNKaM, OCO3HAHUE OTBETCTBEHHOCTH 3a MX PE3yJIbTaThI;

— OCO3HAHHOE, YBAXHUTEJIBbHOE U 100pOXKeIaTeIbHOE OTHOLIEHHE K JPYTOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO,
KyJbTYpE;

— OCO3HAHME BaXXHOCTU (POPMUPOBAHUS IKOJIOTUYECKOMN KYIbTYPhl HA OCHOBE MPU3HAHUS LICHHOCTH KU3HU BO BCEX €€
IPOSBJICHUSIX U HEOOXOJIMMOCTH OTBETCTBEHHOTO, OEPEKHOT0 OTHOLIEHUS K OKPY’KaIOIIeH cpeie;

— YMEHHE CIIylIaTh U CIBIIIATH APYrOo€ MHEHUE, BECTUUCKYCCUIO, YMEHUE ONepUpOBaTh (pakTaMM Kak JJis JOKa3aTeIbCTBa,
TaK U JJIs1 ONIPOBEP>KEHUSI CYIIECTBYIOIIETO MHEHUSI.

PeszepBHOe Bpemst — 3 4.



TEMATHYECKOE IINTAHUPOBAHHUE

Ha3zBanue pa3aesioB, moapasaeioB U TeM Jlabopar. K-Bo
ypoKa padoTHhI q.
BBenenne MHoroo6pasue )xuBoro mupa. OCHOBHBIC 3
CBOMCTBA )KMBBIX OPTaHU3MOB
Pa3znen 1. CTpykTypHasi opraHu3anus ;KMBbIX JL.P. Nel 10
OPraHu3MoB N3yuenue kieTox
OakTepuii,
Tewma 1.1. Xumuueckasi opranu3anus KJIeTKH pacTeHuil u 2
Tema 1.2. OOMeH BelecTB U NpeoOpa3oBaHUE YPHEPTUU | )KUBOTHBIX Ha 3
B KJICTKE TOTOBBIX
Tema 1.3. Ctpoenue u GyHKIIUU KIETOK MUKpOIpenaparax. | 5
Pasjnen 2. PasMHOKeHHe M HHAUBHUAYAJIbHOE 5
pa3BHUTHE OPTaHU3MOB
Tewma 2.1. Pa3MHOXEHHE OPTaHU3MOB
Tewma 2.2. UnnuBuiyanbHOE pa3BUTHE OPTaHU3MOB 2
(oHTOTEHE3) 3
Pa3nes 3. HaciieacTBeHHOCTH M MK3MEHYMBOCTD JLP. Ne2 «Pemenne | 17
OpFaHH3MOB T'€HETHYECKUX 3a1a4
Tema 3.1. 3aKOHOMEPHOCTH MCCIIENOBAHMUS IIPU3HAKOB | 11 COCTaRICHHE 10
Tewma 3.2. 3akOHOMEPHOCTH U3MEHUHUBOCTHU DRSOCTOSHbR 4
JL.P. Ne 3 «M3yuenue
Tema 3.3. Cenexuust pacTeHU, )KUBOTHBIX U 3MEHUNBOCTH. 3
MUKPOOpPraHnu3MoB IocTpoenue
BapHalilMOHHOU
KpUBOI»
Paznen 4. DBononus ;KUBOT0 MUpPa Ha 3emJie JLP. Ne 4. « 21

N3yuenue




U3MCHYHUBOCTH,

Tema 4.1. PazButrie OMOOTHH B 1I0JaPBUHOBCKUM KPUTEPUEB BUJIA, 2
HepI/IOI[ PE3YIBTATOB
Tema 4.2. Teopus Y. JlapBuHa 0 IPOUCXOKICHUN HcgyCCTBeHHOFO 4
0TOOpa Ha COopTax
BUJIOB ITyTE€M €CTECTBEHHOI'0 0TOOpa KYJTBbTYPHBIX
Tema 4.3. CoBpeMeHHbIE TIpeACTaBICHUs 00 DpacTeHMUi». 2
3BOJIFOLIUA. MUKPOIBOJIFOLIHS. JLP. Ne 5. «3y4enue
Tema 4.4. buonornueckue nNociaeaCTBUS aJalTallii. NPUCTIOCOOTCHHOCTH | 3
MaKpOBBOJHOL[I/IH OpraHu3MoB K CpCIc
Tewma 4.5. IIpucnoco0aeHHOCTh OPraHU3MOB K OOHTAHHSD. 3
YCJIOBUSIM BHELIHEN CPEABI KaK PE3YyIbTaT AECUCTBUSA
€CTECTBEHHOI'0 0TOOpAa.
Tema 4.6. Bo3HUKHOBEHHE )KM3HU HA 3eMJie 2
Tema 4.7. PazputHe xu3HU Ha 3emMiie 3)
Pa3znen 5. B3aumooTHoIeHus1 opranu3ma u cpeant. | JL.P. Ne 6 9
OCHOBBIDKOJIOI MU «CocraBieHHe CXeM
Tema 5.1. buocdepa, ee cTpykTypa u GyHKIUN MEPEAATHt BEILECTB - g
SHepruu (uenen
Tewma 5.2. buocdepa u yenosek —— 3
JI.P. Ne 7 «3yuenue
1 OIIMCAaHUEC DKOCHUC-
TEMBI CBOEI MECTHOC-
TH, BBIABJIICHUC THUIIOB
B3aUMOJIEVCTBHUS
Pa3HbIX BUAOB B
JAHHOM DKOCHCTEMEY.
HNTorosasi KOHTpPOJIbLHAsA padoTa 1
HNTOI'O: 66 yacos, 2 yaca — pe3epBHOE BpeMsl 66




KaJIEHIlapHO-TeMaTH‘IECKOC INTAHUPOBAHHUC

No | K- HazBanue tembl Jlata DakT.
/T | BO IIPOB.
q
3 BBeaenue 3u
1 Beenenue. I[Ipeamer u 3agauu kypca «buonorus. O0miyie 3akOHOMEPHOCTH
2. MHoroo0pa3sue )KMBOro Mupa. Y pOBHU OpraHU3alMi U OCHOBHBIE CBOMCTBA
KHUBBIX OPraHU3MOB
3. OTnuuuTenpHbIE NPU3HAKY )KUBOM MaTEpUU
10 Paznen 1. CTpykTypHasi opraHu3anus >kMBbIX OPraHU3MOB
2 Tema 1.1. Xumuueckasi Opranu3anust KJIeTKH
4 XuMuueckas opranuszanus kietku.Heoprannueckue BeliecTsa, BXOIAIIUE B
COCTAaB KJIETKHU.
3) Opranuueckue BelIecTBa, BXOASIIME B COCTaB KIETKU
3 Tema 1.2. O0meH BeniecTB M NPpeoOPa3oBaHUe JHEPTUH B KJIeTKe
6 [TnacTuueckuit oOMeH. buocunTe3 6€KOB.
7 DHepreTUuecKuii 0OMeH.
8 CniocoObl mUTaHus
) Tema 1.3. CTpoeHue u PYHKUHMHU KJIETOK
9 OO6mmii maH cTpoeHus KIeTKU. [IpokapuoTudeckas KieTka.
10 Dykapuortnueckas kierka. [{urtomnasma.Jlaboparopuast padora Nel
«3ydeHune KIeTok OakTepuil, paCTeHUI U )KUBOTHBIX Ha TOTOBBIX
MUKpOIpenapaTax»
11 DykapuoTHieckas KieTka. Aapo.
12 JleneHue KIIeToK.
13 Kierounas Teopusi cTpoeHust opraHu3MoB. Bupychl




5 Pa3nen 2. PasMHOkKeHHe M HHIANBUH/YAJIbHOE PAa3BUTHE OPTraHU3MOB
2 Tema 2.1. Pa3MHOKeHHEe OPraHU3MOB
14 becnionoe pazmuoxeHue
15 [TonoBoe pazMHoOxkeHue. PazBuTHE MOJIOBBIX KIETOK
3 Tema 2.2. UuauBuayajibHoe pa3BUTHE OPraHU3MOB (OHTOT€He3)
16 OMOpHOHAIIBHBIN IEPUO] Pa3BUTHUS
17 [TocTaMOprOHANBHBINA IEPUOJ] PA3BUTHUS
18 OO01re 3aKOHOMEPHOCTH pa3BUTHUS. buoreHeTHuecKuil 3aKoH
17 Pa3nen 3. HaciiencTBeHHOCTH U H3MEHYMBOCTH OPraHU3MOB
10 | Tema 3.1. 3akoHOMEPHOCTH HCCJIeJOBAHUS MPU3HAKOB
19 OCHOBHBIE MTOHATHS TCHETHKU
20 ['ubpugonornueckuii METo HW3ydeHUs] HacleNOoBaHUsS Npu3HaKoB. [lepBbrit
3aKoH MeHnnens
21 Bropoii 3akon Menaens. 3akoH YUCTOThI TaMET
22 Tpetuit 3akoH Menzens. AHAIM3UPYIOILIEE CKPEIIUBaHNUE.
23 Penrenune reneTHyeCKHX 3aaq
24 CuenyieHHOE HaclIeI0BaHUE MPU3HAKOB
25 I'eneruka nosa. HacnenoBanue Npu3HAKOB, CLIETUIEHHBIX C MOJIOM
26 B3anmoneiicTBre reHOB
27 Penrenune reneTHueCcKUX 3amaq
28 JlabopaTopHasi padora Ne2 «PelnieHne reHeTUYECKUX 3aj1ad U COCTABJICHUE
POJIOCITIOBHBIX
4 Tema 3.2. 3aK0OHOMEPHOCTH U3MEHUYMBOCTH
29 HacnencrBenHas (reHOTUUYECKAs ) U3MEHYMBOCTD
30 YpoBHU BO3HUKHOBEHUA MyTaunii. CBolicTBa MyTauil. GakTOpBbI, BIUSIOIINE
Ha 4aCTOTy MyTallll
31 HenacnencrBennas (peHoTHUIMYECKAsI U3MEHUHUBOCTH )




32

JlabopaTopnas padora Ne 3 «3yuenue usmenunBoctH. [loctpoenne
BAPHUALIMOHHON KPUBOW

3 Tema 3.3. Cesiekuusi pacTeHUid, SKHBOTHBIX U
MHKPOOPTraHu3MoOB
33 [{leHTpBI MHOTOOOpA3HS M MPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHUH.
34 Cenexuysi paCTeHHUM U )KUBOTHBIX.
35 Cenekiuss MUKpOOPTaHU3MOB
21 Pa3znen 4. IBosionus ;KuBOro Mupa Ha 3emie
2 Tema 4.1. PazBuTHe 0M0JIOTMHU B 101aPBUHOBCKHII IEPHO/
36 Pa3Butre Ouosoruu B 101apBUHOBCKUN Tieproi. CTaHOBJICHUE CUCTEMATUKH.
37 OpomonuonHas teopus XK.b. Jlamapka
4 Tema 4.2. Teopus Y. /lapBuHa 0 NpoucXo0:KIeHNH BUI0B IyTeM eCTECTBEHHOr0 0TOOpa
38 Haydnple 1 conuaabHO-3KOHOMUYECKHE MTPEATIOCHUTKH BOZHUKHOBEHUS TEOPUHU
Y. JlapBuHa.
39 VYuenue Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpE.
40 VYuenue Y. /lapBuHa 0 ecTecTBEeHHOM 0TOOPE.
41 Boprba 3a cymiecTBOBaHNUE U €CTECTBEHHBIN OTOOP.
3 Tema 4.3. CoBpeMeHHbIE NPeACTABJIEHUs 00 IBOTIOIUN. MUKPOIBOJIIOLMS.
42 Bupn, ero kpurepuu u crpykrypa.JI.P. Ne 4. « M3yyeHrne nu3MeHUUBOCTH,
KpUTEPHUEB BUJA, PE3YIbTATOB HCKYCCTBEHHOTO OTOOpA HA COPTaX KYJIbTYpPHBIX
pacTEHU
43 DneMeHTapHbIEC YBOTIOITMOHHBIC (DaKTOPHI.
44 @DopMBI €CTECTBEHHOTO 0TOOpA.
2 Tema 4.4. buosornyeckue nocJjaeacTBUs aganranuu. Makpo3BoJionus.
45 ['maBHBIC HaNIPaBJIEHUS YBOJIIOLIUH.
46 THbI 5BOTIOIIMOHHBIX U3MEHEHUH.
3 Tema 4.5. IIpucnoco0/1eHHOCTH OPTaHU3MOB K YCJIOBHSAM BHELIHEH cpelbl KaK pPe3yJIbTaT J1eiicTBUSs

€CTeCTBEHHOr 0 0Téopa.




47 [IpucnocoOuTenbHbIE 0COOEHHOCTH CTPOCHHUSI U TIOBEICHUS )KUBOTHBIX. JI.P.
Ne 5. «M3yuenue npucmnoco6I€HHOCTH OPraHU3MOB K Cpelie OOUTaHUS.

48 3a00Ta 0 MOTOMCTBE

49 OU3NOTOTNYECKUE AN Tallu.
Tema 4.6. Bo3nukHoBeHHe KM3HHU Ha 3eMJIe.

50 CoBpeMeHHbIE PEICTABICHUS O BOSHUKHOBEHHUH KU3HHU.

o1 HavanbHble 3Tansl pa3BUTHS )KU3HU.
Tema 4.7. PazBurHe :kxu3Hu Ha 3emJie.

52 Xu3Hb B apXeHCKYIO U TPOTEPO30ICKYIO APBHI.

53 ’Ku3Hb B Majie030MCKYIO 3pYy.

o4 JKu3Hb B ME3030MCKYIO 3pYy.

55 JKu3Hb B KalHO30MCKYIO 3pYy.

56 [TpoucxokIeHNE YETOBEKA.
Pa3nes 5. B3anMooTHOIIeHUsI opranu3Ma U cpefibl. OCHOBBIIKOJIOTHH
Tema 5.1. Buocgepa, ee crpykrypa u GyHKUMU

S57 Crpykrypa 6uochepsl. KpyroBopot BemiecTB B mpupo/ie.

58 Ucropust popmupoBaHusi IPUPOIHBIX COOOIIECTB )KUBBIX OPTaHU3MOB.
buoreorieH03bI 1 GMOIIEHO3HI.

59 AbGuoTtnueckue Gpakropbl. THTEHCUBHOCTH I€UCTBUS (PAKTOPOB CPEADI.

60 buotnueckue hakTopsl cpesbl. TUTIBI CBsI3eH MEXTY OpraHU3MaMHU B
ouonienose.JI.P. Ne 6 «CocraBnenue cxem repeaadn BEIEeCTB U SHEPTUH
(uener MUTAHUSA).

61 B3aumMooTtHomeHust mexay opranuzMaMu. CuMOH03: MUKOPHU3a,
HaxXJIEOHMYECTBO, KBAPTHUPAHCTBO.

62 B3aumooTHOLIEHHS MKy OpraHu3MaMi. AHTUONO3: XUIITHUYECTBO,

KaHHUOAN3M, mapa3utusM, KoHKypeHus.JI.P. Ne 7 «3yuenue u onvcanue
3KOCUCTEMBI CBOE MECTHOCTH, BBISIBJICHHE TUIIOB B3AUMOJCUCTBUS PA3HBIX
BUJIOB B IAHHOU KOCHUCTEMEY.




Tema 5.2. buocdepa u yesioBek

63 [TpuponHble pecypchl U X UCIIOJIb30BAHNUE.

64 [TocnencTBus XO35MCTBEHHOM EATEIBHOCTH YEJIOBEKA [T OKPYIKAIOLIEN
CpEIBl.

65 OxpaHa npupoAbl U OCHOBBI PAllMOHAJIBHOIO ITPUPOIONOIb30BAHUS.

66 Hrtorosas koHTpoIbHAs paboTa




