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ITosicHUTENbHAA 3aNIHCKA

Pabouast mporpamMma cocTaBjieHa B MMOJHOM COOTBETCTBUHU ¢ DeliepaibHbIM rOCYAapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHAAPTOM O0IIEro 0Opa3oBaHum s,
TpeOOBaHUSAMH K pe3yIbTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTe/bHON MPOTrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs, (yHIAMEHTAIBHBIM SIPOM
COZIEp)KaHUsI OCHOBHOTO 0OIIero oO0pa3oBaHUsl, MPUMEPHOH MPOrpaMMOil OCHOBHOTO 00IEro o0pa3oBaHUs MO OHOJIOTHH, (eIepaibHOrO MEpeUHs
y4eOHUKOB, 0a3MCHOT0 y4eOHOrO IUIaHa, aBTOPCKOW y4eOHOM MporpaMMbl OCHOBHOTO 00IIero oopasoBanus «buonorus. OOmMe 3aKOHOMEPHOCTH.
9 knace». Astop B. b. 3axapos (I[Iporpamma ocHOBHOT0 00111er0 00pa3zoBanus mo ouosnioruu 5—9 kiaccel. KoHleHTpudyeckuii Kype).

Jlannast pabouasi mporpaMma OpUEHTHpOBaHa Ha ucmosb3oBanue ydeOHuka: C.I'. MamonrtoB, B.b. 3axapo, U.b. Aradonosa, H.HU. Conun
«buosorus. O0ure 3akoHOMepHOCTH.9 Kilacc (KoHLeHTpuueckuid kype). M.:[Ipoda,2014

Ilenu odyuenusn:

OCBOCHME 3HAHUI O KMBOI NMPHUPOJE U MPUCYIIUX € 3aKOHOMEPHOCTSIX; CTPOEHUH, KU3HEAEATEIHOCTH U Cpeloo0pa3yroeil poju KHUBbIX
OpPraHU3MOB; YEJIOBEKE KaK OMOCOLMAIbHOM CYILECTBE; O POJIM OMOJOTMYECKOH HAayKM B INPAKTHUECKOW AEATENbHOCTH JIIOAEH; MeTojaax
MIO3HAHUS )KUBOM IPUPOJIBL;

OBJIa/ICHUE YMEHMSIMU MPHUMEHATh OMOJIOTHUECKUE 3HAHMS Ul OOBSCHEHHs MPOLECCOB M SBICHHM >XUBOW MPUPOIBI, KU3HEAEATEIbHOCTU
COOCTBEHHOTO0 OpraHM3Ma; MCIOJb30BaTh MH(OPMAIMIO O COBPEMEHHBIX JOCTHKEHUSAX B OOJAacTH OWOJOTMM M 3KOJIOTHH, O (hakTopax
3JI0pOBbsI U pHCKa; paboTaTh ¢ OMOJOTHYECKUMHU PUOOPaMHU, HHCTPYMEHTaMH, CIIPABOYHUKAMU; IPOBOJUTH HAOIIOACHUS 32 OMOIOIMYECKUMHU
00BEKTaMU M COCTOSIHUEM COOCTBEHHOTO OpraHu3Ma, OMOJIOrHYECKUE HIKCIIEPUMEHTHI;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, HHTEIUIEKTYaJIbHBIX M TBOPUYECKHX CHOCOOHOCTEH B Ipolecce MpoBeAeHUsT HAOII0AEHUHN 3a KUBBIMU
OpraHu3Mamu, OMOJIOTHYECKUX 3KCIIEPUMEHTOB, paOOTHI C pa3IMYHBIMU UCTOYHUKAMH HH(POPMALNY;

BOCIIUTaHHE MO3UTUBHOTO LIEHHOCTHOI'O OTHOILIEHHS K XMBOM MPHUPOJE, COOCTBEHHOMY 30POBBIO M 3]I0POBBIO JIPYTUX JIOAEH; KyJIbTYphl
MIOBE/ICHHUS B IIPUPOJE;

WCIOJIb30BaHNE MPUOOPETEHHBIX 3HAHUM U YMEHHMH B MOBCEAHEBHOW KHU3HU Ul YXOJa 3a PACTCHHUSIMH, TOMAIIHUMH >KUBOTHBIMHU, 3a00THI O
COOCTBEHHOM 3/I0pOBBE, OKa3aHUsS MEpPBOM MOMOIIM cebe U OKPYKAIOLIUM; OLEHKH MOCIEACTBHNA CBOEH NEATEIBHOCTH IO OTHOLICHHIO K
MIPUPOJHOM cpesie, COOCTBEHHOMY OpPTraHH3MY, 3/I0POBBIO IPYTUX JIIOJEH; Ui COOMIONEHHs MTPaBUil MIOBEACHUS B OKpYXartoliel cpesie, HOpM
3JI0pOBOT0 00pa3a >kKU3HHU, NPOPUIAKTUKH 3a00JI€BaHU, TpPaBMaTU3Ma U CTPECCOB, BpeIHBIX NpuBbIYek, BUY-nnpexunu.

3aoauu 0oyuenus:

dopMHpOBaHUE LIETOCTHON HAYYHON KAPTUHBI MUPA;
ITonnmaHue BO3pacTarOIIEH POIM €CTECTBEHHBIX HAYK U HAYYHBIX MCCIIEIOBAaHUN B COBDEMEHHOM MUDE;



e OsnajzieHHe HayYHBIM MMOAXOA0M K PEIICHUIO Pa3IMYHBIX 3a7a4;

e OsnazeHue yMEHUSAMH (OPMYIUPOBATH TUIIOTE3bl, KOHCTPYHUPOBATh, IPOBOUTH SKCIIEPUMEHTHI, OLIEHUBAThH MOJy4YEeHHbIEC PE3YIbTAThI.
Kypc Guonornyeckux TUCIUILUIMH BXOIUT B UHUCJIO €CTECTBEHHBIX HAYK U3YUYaIOLIUX MPUPOJY, a TAK)KE HAyUYHbIE METO/IbI U MTyTH MMO3HAHUS YEJIOBEKOM
MIPUPOJIBIL.

VYueOnsbIi KypcC «BI/IOJIOFI/ISI)), B COACpKaHHWU KOTOPOIro BCAYIIMM KOMIIOHCHTOM ABJIAKOTCA HAYYHBIC 3HAHHA, HAYYHBIC MCTOAbI ITO3HAHUA,
MPAKTUYCCKUEC YMCHUS U HABBIKU, IIO3BOJISICT C(bOpMI/IpOBaTB Y yqamuxcs SMOIHUOHAJIIbHO-ICHHOCTHOC OTHOMICHUEC K U3YUACMOMY MaTepuaily, CO34aTb
YCJI0BUS IJIA (1)OpMI/IpOBaHI/I$I KOMIICTCHIIMU B MHTCIUICKTYAJIBHBIX, I'PAXKIAHCKO-IIPABOBbLIX, KOMMYHUKAIIMOHHBIX WU I/IH(bOpMaIII/IOHHI)IX o0nacTsx.

B 9 kiacce ydammecs MOJy4arOT 3HAHUS 00 OCHOBHBIX 3aKOHAX JKM3HM HAa BCEX YPOBHIX €€ OpraHM3alud, 3HAKOMATCS C COBPEMEHHBIMHU
JOCTH)KEHUSIMM B 00JIaCTH OMOJIOTMH, OCO3HAIOT MECTO 4YeJOBeKa B Ouocdepe M ero OTBETCTBEHHOCTh 3a COCTOSIHME NMpHpoJbl. B Kypce Takke
MPOXOAATCS OCHOBBI LIUTOJIOTHH, TEHETHKH, CEJIEKLIUHU, TEOPHS SBOJIIOLIUH.

P€3YJII)T8,TI)I HU3y4YCHUA TpCIMETa B OCHOBHOM IIIKOJIC pasacsCHbl Ha NPCAMETHBIC, METAIPCIMCTHBIC U JIMYHOCTHBIC, U YKa3aHbl B KOHLC TCM,
pa3acisioB U KypCOB COOTBETCTBCHHO.

Tpeﬁoeanu}l K YPO6HIO n0020Mo6KU yuauiuxcsi K OKOH4UaHuIo 9 Knacca

B pesynbpTare ocBoeHHs Kypca Onosioruu 9 kinacca yqamuecs T0JDKHBI OBJIAIETh CASAYIOIMME 3HAaHUSIMHU, YMEHUSMH ¥ HaBBIKAMHU.
Jluunocmuvim pe3ynbmamom uzyueHus npeomema AesAemcs Yopmuposanue ciedyrouux YMeHUut U Kayecmas:

pa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

BOCIIUTaHHE OEPEXKHOT0 OTHOUIEHMSI K PUPOJE, (OpMUPOBAHUE SKOJIOTUUYECKOTO CO3HAHMUS;
MIpU3HAHUE BHICOKOM 11€JI0CTH KU3HH, 3/I0POBbSI CBOETO U IPYTHX JIOCH;

pa3BUTHE MOTHUBAIIMHU K MOJIYYEHUIO HOBBIX 3HAHUH, albHENIIEMy U3YYEHHIO €CTECTBEHHBIX HayK.
OTBETCTBEHHOT'O OTHOILIEHUS K YUEHHIO, TPYLY;

L[EJIOCTHOTO MUPOBO33PEHHUS;

OCO3HAHHOCTH U YBaKUTEJIHHOI'O OTHOIIEHUS K KOJUIEraM, IPYTHM JIFOISM;

KOMMYHHUKAaTHBHON KOMIIETEHLIMU B OOLIEHUHU C KOJIIETaMHU;

OCHOB DKOJIOTUYECKOU KYJIBTYpPBI

Memanpeomemuvim pe3yibmamom uzyuerus Kypca a6isemcs opmuposanue yHusepcaivbHulx yueoHvlx oeticmeutl (YV/])



Perynstunbie YV /I:

CamocrosaTenbHO 00HApYXHUBATh M POPMUPOBATH YUueOHYIO IpobiaeMy, onpeneists Y /1;

BbiiBurath Bepcum pelIeHHs MpoOJIEMBbl, OCO3HABaTh (M MHTEPHPETHPOBATH B Cllydyae HEOOXOAMMOCTH) KOHEYHBIH pe3ylbTaT, BHIOMPATH
CpeACTBa JOCTHKEHMS LIEJIN U3 IPEAJIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSITEIbHO;

CocraBnarh (MHAMBUAYAJIBHO WM B TPYIIIE) IUIAH PELIECHUS NPOOIeMbl (BBIIIOIHEHUS [IPOEKTA);

Paborast mo miaHy, cBEepsATh CBOM JEHCTBUS C LEIbIO M, MPU HEOOXOIMMOCTH, WCHPABIATH OIIMOKH CAaMOCTOATENBHO (B TOM YHCIE U
KOPPEKTUPOBATH I1JIaH);

B nauanore ¢ yuureneMm COBEpIIEHCTBOBATh CAMOCTOSITEIbHO BIOPAaHHBIC KPUTEPUHU OLICHKH.

[To3naBarenwubie YV /:

AHanu3upoBaTh, CpaBHUBATh, KJIACCU(PULIUPOBATH (DAKTHI U ABJICHUS;

BBISABIIATE IPUYMHBL U CIIEACTBUS MPOCTHIX SIBICHUIA;

Ocy1iecTBIATh CpaBHEHHE U KIACCU(PUKALIUIO, CAMOCTOATENBHO BHIOUpast KpUTEPUil I yKa3aHHbBIX JJOTMYECKHUX Olepaluii;

CTpOHUTh TIOTMYECKOE PacCyKIECHHE, BKIIIOYAIOIIEE YCTAHOBJIEHNE IPUYMHHO-CIIEICTBEHHBIX CBSA3EH;

Co3aaBarh cxeMaTHUYECKHE MOJIENIU C BBIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa;

CocTaBnaTh TE€3UCHI, pa3IMYHbIE BUJIbI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.)

[IpeoOpa3oBbIBaTH HHPOPMAIUIO U3 OJHOTO BUA B IPYTroM (Tabnuily B TEKCT);

OnpenensiTb BO3MOXHbIE HCTOYHUKM HEOOXOTUMBIX CBEACHMH, MPOU3BOAUTH MOUCK HH(OpPMAlNMK, aHAIW3UPOBaThH M OLEHUBATh €€
JIOCTOBEPHOCTb.

KommynukaTusHeie YV /I:

CamocToATeNbHO OPraHU30BbIBATh y4eOHOE B3aUMO/ICHCTBHE B TpYIIE (ONpeneisaTh 00IIMe eNH, JOTOBAPUBATHCS IPYT C APYTOM);

B nuckyccun yMeTh BBIIBUHYTh apTyMEHTBI U KOHTapT'YMEHTHI,

Y4YUTBCS KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPU3HABATH OUIMOOYHOCTh CBOETO MHEHHS U KOPPEKTHPOBATH €T0;
[ToHrMas MO3UIMIO APYroro, pa3ivyaTh B €ro pedu: MHEHHE (TOUYKY 3pEHHMs), JJOKA3aTelnbCTBO (apryMeHThI), (akThl (TMIIOTE3bl, aKCHOMBI,
TEOPHH);

YMeTh B3TJIIHYTh Ha CUTyalluio C WHOM MO3UIMH U JOTOBAPUBATHCA C JIIOABMHW MHBIX HOSI/IHHfI.

IIpeomemnuim pe3ynbmamom uzyuenus Kypca sA61aemcs ChHopmMuposanHocmy Cledyrouux YMeHulL:

ITonuMaTh CMBICH OMOIOTHYECKUX TEPMHHOB;



3HaTh OCOOEHHOCTH )XKM3HU KaK (OPMBI CYIIECTBOBAHUS MaTEpPUU;

[Tonumats posib PU3NUECKUX U XMMHYECKHUX MPOLIECCOB B KUBBIX CUCTEMAaX Pa3IMYHOTO HEPAPXUUYECKOr0 YPOBHS OpraHU3AIUu;

3HaTh QyHIAMEHTAJIbHbBIE TOHSITHS OUOJIOTHY;

[TonumaTth CymHoOCTh polieccoB 0OMeHa BEIIECTB, OHTOT€HEe3a, HACIEACTBEHHOCTH U U3MEHYUBOCTH;

3HaTh OCHOBHbIE TEOPUU OMOJIOTUU: KIETOYHYIO0, XPOMOCOMHYIO TEOPHUIO HACIEICTBEHHOCTH, SBOJIOLIMOHHYIO, aHTPOIIOTeHe3a

3HaTh OCHOBHBIE OOJIACTH TPUMEHEHUS OMOIOTMYECKHX 3HAHUM B MPAKTUKE CEIHCKOTO XO35KCTBA, B P OTpacieil MpOMBIIUIEHHOCTH,
MpU OXpaHe OKPYKAIOIIEeH Cpe/bl U 3J0POBbs UETIOBEKA,;

YMeTh TONB30BaThCA 3HAHUEM OOIIEOMOJOTHYECKHX 3aKOHOMEPHOCTEH [isi OOBSICHEHUS C MAaTepHAIMCTUYECKUX MO3HIMH BOMPOCOB
MIPOUCXOKICHUS U Pa3BUTHUA )KU3HU Ha 3e€MJie, a TaAK)KEe pa3IMYHbIX IPYINI paCTEHUM, KUBOTHBIX, B TOM YUCJIE U YEIIOBEKA;

JlaBaTh apryMeHTUPOBAHHYIO OIICHKY HOBOU MH(opMamuu 1o OMOJIOrHYECKUM BOTIPOCaM;

YMeTb paboTaTh ¢ MUKPOCKOIIOM M U3TOTOBJIATH MPOCTEHIIINE MPEnapaThl JJIsi MUKPOCKOITMYECKUX UCCICI0BAHUN;
Pemarps renernueckue 3agaun, COCTaBJISATh POJOCIOBHBIE, CTPOUTH BAPUALIMOHHBIE KPUBBIE HA PACTUTEILHOM U )KUBOTHOM MaTEpHAJIE;

Hcnonvzosams l’lpuO6p€m€HHbl€ SHAHUA U YMEHUA 8 npaxmuttecxoﬁ 0essmenbHOCMU U NOBCEOHEBHOU HCUSHU OIS

coOroieHHs Mep MPOPUIAKTUKY 3a00I€BaHU, BEI3BIBAEMBIX PACTCHHUSIMHE, )KUBOTHBIMU, OAKTEPUSMH, TpPUOaMU U BUPYCAMH.
OKa3aHUs IEPBOM TOMOIIIM MIPH OTPABICHUU SIOBUTHIMU IPUOaMU, PACTCHHUSIMH, YKYCaX YKHBOTHBIX.

paloHaIbHON OpraHU3aIK TPY/a U OTAbIXA, COOMIOACHHUS IIPABUII ITOBEACHUS B OKPYXKAIOIIEH cpeie.

BI)IpaHlI/IBaHI/ISI n pa3MHO)K€HI/I$I Ky.]'II)TypHI)IX paCTeHI/Iﬁ 1 JOMalTHUX KUBOTHBIX, YXO]Ia 34 HUMMH.

MPOBEACHUS HAOIIOACHHH 32 COCTOSTHHEM COOCTBEHHOT'O OpTaHU3Ma.

Ha wusyuenue mpeamera oTBoauTcs 2 yaca B Henmento, utoro 68 1 B roa. Otbop ¢opM opraHu3anuud OOy4YEHHUs OCYIIECTBIACTCS C Y4ETOM
€CTECTBEHHO-HAYYHOTO COJIepKaHus. bonbilioe BHUMaHUE yAENseTcs Ta0opaTOpPHBIM M MPAKTUYECKUM paboTaM, MUHUMYM KOTOPBIX OMpEJelieH B
KaKJIOM pa3zelie IporpaMMBl.



ConepixaHue y4eGHOro nmpeamera
Brenenue (1 9)

MecTo Kypca B CUCTEME €CTECTBEHHOHAYYHBIX IAMCIMILINH, a Takke B OMoJormuyeckux Haykax. Llemu u 3amaum xypca. 3HaueHUe IpeaMmeTa Ais
MMOHVMAHUS €JUHCTBA BCETO JKUBOTO M B3aUMO3aBUCUMOCTH BCEX YacTeil Onocdepsl 3eMitm.

Paznen 1. OBomonus xuBoro mupa Ha 3emiie (21 )
Tema 1.1. MHOTOOOpa3ue )KMUBOTO MUpPa. Y POBHH OPraHU3ALMU U OCHOBHBIE CBOMCTBA )KUBBIX OPTaHU3MOB (2 1)

YpOBHU OpraHu3aliy >KU3HHU: MOJIEKYJISIPHO-TEHETHYECKHU, KJIETOYHbIN, TKaHEBbI, OpPraHHbIN, OpPraHU3MEHHBINA, MOMYJISIMOHHO-BUIOBOM,
OMOTEOIICHOTUYECCKUI ¥ OHOC(EepHBIA. ENMHCTBO XMMHUYECKOTO COCTaBa JKUBOW MaTEpPHH;, OCHOBHBIC TPYIIbI XMMUYECKUX JJIEMEHTOB M MOJICKYJ,
oOpa3ymolue >KMBoe BelecTBO Ouocdepsl. KieTtouHoe cTpoeHHe OpraHu3MoB, Hacelstommx 3eminro. OOMEH BeUIECTB W CaMOpETyJsius B
Oouonornueckux cuctemax. CamMOBOCHPOM3BEICHUE; HACIEICTBEHHOCTh M HM3MEHUMBOCTh KaK OCHOBAa CYIIECTBOBAaHMsS >KUBOW Marepuu. Poct u
pasButHe. Pa3napaxxumocth; popMbI H30MpaTETLHON pEakIiii OPraHU3MOB Ha BHEIIHUE BO3JCHCTBUS. PUTMHUYHOCTD MPOIECCOB KU3HEACATCILHOCTH,
OHMOJIOrMYECKHE PUTMBI M UX 3HAa4YeHHE. J[MCKPETHOCTh KUBOTO BELIECTBA U B3AUMOOTHOIIEHUS YacTHU M IEJIOro B OMOCUCTEMAaX. DHEPro3aBUCUMOCTh
KHUBBIX OPraHU3MOB; (OpMBI oTpedieHus: sHeprun. LlapcTBa XKMBOM NMPUPOABI; KpaTKas XapaKTEPHUCTUKA €CTECTBEHHOW CHCTEMBI KJIACCHU(pHUKAIMH
YKUBBIX OPraHU3MOB. BuioBoe pasHooOpasue.

JlemoHCTpanus
e (CxeMbl, OTpaXkarolle CTPYKTYpPhI LIapCTB KUBOW MPUPO/IBI.
[IpenmeTHble pe3ynbTaThl O0yYSHUS

Vuyamuecs JOJDKHBI 3HATH:

— YPOBHHU OpraHHU3allU{ >KMBOM MaTe€puu U HAy4YHbIE TUCLUUILIMHBI, 3aHUMAIOUIUECs U3YYEHUEM MPOLECCOB JKU3HEACATENbHOCTH Ha KaXJIOM M3
HUX;

— XUMHYECKUH COCTAB KMBBIX OPTaHU3MOB;

— POJIb XUMHYECKUX JIEMEHTOB B 00pa30BaHUU OPTraHUYECKUX MOJICKYIT;

— CBOMCTBA )KUBBIX CUCTEM U OTJIMYNE WX TPOSBICHUHA OT CXOIHBIX MPOIIECCOB, TPOUCXOISIINX B HEXKUBOW MPUPOJIE;

— IIapCTBa JKMBOW MPUPOJIBI, CACTEMATHKY U MPEICTABUTENIEH Pa3HBIX TAKCOHOB;

— OPHUEHTHUPOBOYHOE YHCIIO U3BECTHBIX BUIOB )KHBOTHBIX, PACTEHUN, TPUOOB M MUKPOOPTaHU3MOB.

VYyamuecs 10TKHBI YMETh:

— J1aBaTh ONPEJEICHUS] YPOBHEN OpraHU3alliy )KMBOTO M XapaKTepU30BaTh MPOLIECCHI )KU3HEAEATEILHOCTH Ha KaXK/1I0M U3 HUX;

— XapaKTepUu30BaTh CBOMCTBA )KUBBIX CUCTEM;

— OOBSICHSTD, KaK MPOSIBISIFOTCS] CBOWCTBA )KMBOTO HA KaXXJIOM U3 YPOBHEH OpraHu3allnu;

— MPUBOAUTH KPATKYIO XapaKTEPUCTUKY UCKYCCTBEHHON M €CTECTBEHHOM CUCTEM KJIacCHU(DUKAIINH KUBBIX OPTaHU3MOB;

— OOBSICHSTH, TOUYEMY OPTaHU3MBI OTHOCST K Pa3HBIM CUCTEMATHUYECKUM TPYIIIIaM.



Tewma 1.2. PazBuTne 6MOJI0THN B 10OJAPBHHOBCKUI TIepro (2 1)

Pazeumue 6uonoeuu 6 dooapsunosckuil nepuod. I'ocnoocmeo 6 nHayke npedcmasienuil 00 «U3HAYAIbHOU YenecooOpasHOCmu» U HeusMeHHOCmU
arcusoti npupoowvt. Pabomot K. Jlunnes no cucmemamuke pacmeHutl u dcusomuvix. Jeonroyuonuas meopus XK. b. Jlamapxa.

JlemoHCTpanus
e buorpaduun yu€HbIX, BHECHINX BKJIaJ B pa3BUTHE IBOTIONUOHHBIX uaei. XXusub u gesarensHocts XK. b. Jlamapka.
Tema 1.3. Teopust Y. [lapBuHa 0 MPOUCXOXKICHUU BUIOB MyTEM €CTECTBEHHOTO 0TOO0pa (5 1)

[Ipennocwuiku BO3HMKHOBeHUs ydenust Y. JlapBuHa: JOCTHXKEHHsS B OOJNACTH E€CTECTBEHHBIX HAyK, SKCIETUIMOHHBIM Mmatepuan Y. JlapBuHa.
VYuenne Y. [lapBuna o6 uckycctBeHHOM oTOope. Yuenue Y. JlapBuHa 0 ecTecTBEHHOM OTOOpe. Bum — snemeHTapHash SBONIOIMOHHAS €IUHUIIA.
Bceobias naanBuaAyalibHas N3MEHUYUBOCTD U M30BITOYHAS YHCIEHHOCTh MOTOMCTBA. bopr0a 3a cyliecTBoBaHNE U €CTECTBEHHBI 0TOOD.

JlemoHcTpanus
e buorpadus Y. lapsuna. Mapuipyt u koHkpeTHbIe Haxoaku Y. [lapBuHa Bo Bpems myTemecTBus Ha Kopabie «buriby.
[IpenMeTHbIE pe3ynbTaThl 00y4EeHUS

Yyamuecs T0KHBI 3HATD:

— MPEJICTABIICHUs] €CTECTBOUCIIBITATENEHN TOAAPBUHOBCKON SIIOXH O CYITHOCTH KMBOW IPUPOJIBI;

— B3nael K. JIunHes Ha cuctemy KMBOTO MUPa;

— OCHOBHBIE MOJIOKEHUS 3BOMOLIMOHHOM Teopun K. b. Jlamapka, €€ mo3uTHBHBIE U OIIMOOYHBIE YEPTHI;
— yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOPE;

— yuenue Y. JlapBrHa 0 eCTECTBEHHOM 0TOODE.

VYyamuecs 10JKHBI yMETb:

— OIIGHUBATh 3HaUeHHE HBOTIOIMOHHOM Teopuu K. b. Jlamapka ais pazButus Ouonoruu;

— XapaKTEepHU30BaTh NPEANOCHUIKM BOZHUKHOBEHUS YBOIFOLIMOHHON Teopuu Y. JlapBuHa;

— JlaBaTh OIpe/IeNICHUE MOHATUSAM «BHUI» U «IIOMYJIALIHS;

— XapaKTepu30BaTh NPUYMHBI OOPHOBI 32 CYIIIECTBOBAHUE;

— ONpeNeNATh 3HaUeHNnEe BHYTPUBUIOBOM, MEKBUI0OBOI OOPHOBI 3a CYIIECTBOBaHHE U OOPHOBI C A0MOTUYECKUMU (PAKTOpaMH CpeJibl;
— J1aBaTh OIIEHKY €CTECTBEHHOMY OTOOPY KakK pe3yybTaTy OOpbOBI 3a CYIIeCTBOBAHHE.

Tema 1.4. IlpucnocoOIeHHOCTh OPraHU3MOB K YCIIOBHSM BHEIIHEH cpelibl KaK pe3ysbTaT AeHCTBHs €CTECTBEHHOro oToopa (2 u)
[TpucnocoOuTenbHble 0COOEHHOCTH CTpoeHUs. [I0KpOBUTENBCTBEHHAsI OKpacka MOKPOBOB Tela: CKPBIBAOIIAsi OKpacka (OAHOTOHHAs, ABYTOHOBAS,

pacwiCHAOMAas1 ¢u I[p.); nmpeaocreperaromas oKpacka. MI/IMI/IKpI/I}I HpI/ICHOCO6I/ITCHBHOC IIOBCACHHUEC JKHMBOTHBIX. 3a00Ta 0 IOTOMCTBE.
®Ou3noI0ruuecKre aganTaluin. OTHOCUTEIIFHOCTD HpI/ICHOCO6JIeHHOCTI/I.



JeMoHcTpanus

L4 I/IJ'IJ'IIOCTpaHI/II/I, JACMOHCTPUPYIOIIUE CTPOCHUEC TEJa JKUBOTHBIX M PACTUTCIIBHBIX OPraHU3MOB, O6€CH€‘II/IBaIOH_II/Ie BBDKHMBAHHEC B THIITMYHBIX
AJI1 HUX YCJIIOBHAX CYHICCTBOBAHM.
L4 HpI/IMepBI Pa3INIHbIX BUAOB HOKpOBHTeHBCTBeHHOfI OKpPACKH Yy JKHBOTHBIX.

Jlaboparopubie paboOThI

OOcyxaeHne Ha MOJICNISAX POJIH MPUCIIOCOOUTEIHHOTO MTOBEICHUS JKUBOTHBIX.

[IpenmMeTHbIE pe3ybTaThl 00y4YeHUS

VYdamuecs 10JKHbBI 3HATh:

— THUIIbI IOKPOBHUTEIILCTBEHHON OKPACKH (CKPBIBAOLIAs, IPEAOCTEpEraollas) i UX 3Ha4YCHHUE JUIs BBDKUBAHNS;

— OOBSICHATH OTHOCUTEJIbHBINA XapaKTep MPUCIIOCO0ICHUI];

— 0COOEHHOCTH MPHUCIIOCOOUTENBHOTO TOBEICHUS.

VYyamuecs 10JKHBI YMETh:

— MPHUBOAMTH MPUMEPHI TPUCTIOCOOUTELHOTO CTPOCHUS TeJla, MTOKPOBUTEIHCTBEHHONW OKPACKHU TIOKPOBOB M MOBEICHHS KUBBIX OPTaHU3MOB.

Tema 1.5. Muxkposomonus (2 4)

Buj kak reHeTHYECKH M30JIMPOBAaHHAS CUCTEMA; PENPOIYKTHUBHAS U30JSIIMS U €€ MeXaHu3Mbl. [lonynsnnonHas CTpyKTypa BUJIa; SKOJIOTHYECKUE U
TFEeHETUYECKUE XapaKTepUCTHKU mnonyiasuui. [lomymsiuus — sneMeHTapHas SBOMIOLMOHHAS eauHuna. Ilyth M CKOpocTh BHMJI000pa30BaHMS;
reorpaguueckoe 1 3K0JIOTHYeCcKoe BHI000pa30BaHHE.

JemoHCTpanus

e (CxeMmbl, WJUTIOCTPUPYIOIIME NpoIiecc reorpaduyeckoro BUA000pa3oBaHMs.

e KuBble pacTeHMs M JKUBOTHBIE, repOapuM M KOJUIEKLIUH, MOKA3bIBAIOIIME HHJIUBUAYAJIbHYIO M3MEHUYMBOCTH M pPa3HOOOpa3ue COpPTOB
KYJIbTYPHBIX PAacTeHHUH M TMOPOJ JOMAIIHUX KMBOTHBIX, a TaKXX€ pPe3yJibTaThl NMPUCIHOCOOJEHHOCTH OPraHW3MOB K Cpele OOMTaHUS U
pe3yNbTaThl BUI000PAa30BaHMUS.

[IpakTuueckue paboOTHI:

1. Msyuenue npucnocobI€HHOCTH OPraHU3MOB K Cpesie 0GHTAHHUS .
2. M3ydeHne H3MEHYHBOCTH, KDUTEPHEB BUIA, PE3y/IbTATOB HCKYCCTBEHHOTO OTOOPA HA COPTAX KyJIbTYPHBIX PACTCHHIA .

[IpenmeTHbIe pe3ynbTaThl 00yYSHUS

Yuyamuecs n0oJKHBI 3HATh:
— 3Ha4eHne 3a00THI O IIOTOMCTBE [IJISI BEDKMBAHUA,



— OTIPEICIICHUS TIOHATHIH «BHI» U «IIOIMYJISIUS;

— CYIIHOCTh T€HETUYECKHX MPOIECCOB B MOMYJISIIHSIX;

— ¢dopmbl BU1000pa30BaHMS.

VYdanuecst T0JKHbBI YMETh:

— OOBSICHITH IPUYHMHBI Pa3/IeJICHUS BUIOB, 3aHUMAIONINX OOIIUPHBIN apeant 0OOUTaHUs, Ha TIOMYJISIUY;

— XapaKTepu30BaTh MPOIECC IKOJOTHUECKOTO U reorpaudeckoro BU1000pa30BaHUS;

— OIIEHUBATh CKOPOCTh BHI000PA30BAHMSI B PA3JTMYHBIX CUCTEMATUYECKUX KATETOPUSX )KUBOTHBIX, PACTEHUH 1 MUKPOOPTaHU3MOB.

Tema 1.6. buonornuecku nocneactsus agantauuu. Makpossostronus (3 1)

I'maBHBIE HampaBiieHUs 3BOJIOLMOHHOIO Iporecca. buonornueckuii nporpecc u o6uonoruueckuil perpecc (A. H. Ceepuos). Ilytu noctuxenus
Ouosiornyeckoro mporpecca. OCHOBHbIE 3aKOHOMEPHOCTHM 3BOJIOLMM: JMBEPreHIMs, KOHBEpreHuus, napauienusM. [IpaBuna sBoironuu rpynn
OpraHu3MoB. Pe3ynbpTaThl 3BOJIIOLMU: MHOT000Opa3ne BUI0B, OpraHUYecKas 1e1eco00pa3HOCTh, IOCTEICHHOE YCI0KHEHUE OpraHU3alUH.

JlemoHcTpanus

e [Ipumepbl rOMOJIOTMYHBIX U @HAJIOTUYHBIX OPIaHOB, UX CTPOEHUS U IPOUCXOKIACHUS B OHTOTCHESE.

e (CXeMbl COOTHOIICHHS MTyTEH MPOTrPECCHBHON OMOIOTHYECKON IBOIIOIIH.

e Marepuainbl, XapakTepU3yIOIUE IPEACTABUTENICH KUBOTHBIX U PACTEHMH, BHECEHHBIX B KpacHyI0 KHUTY M HAXOASAIIMXCA IOJ OXPaHOU
rocynapcrBa.

[IpeameTHBIC pe3yabTaThl 00yUEHUS

VYyanecs J0JDKHBI 3HATH:

— TJIaBHBIC HAMpPaBIEHUS 3BOJIONUHU: OMOIOTHYECKUI ITporpecc U OMOIOTHYECKUI perpecc;

— OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIMU: JUBEPTECHIINIO, KOHBEPTCHIIUIO U NTapaJlJIeIN3M;

— pe3yJbTaThl 3BOJIIOLNH.

VYyamuecs 1071KHbI YMETh:

— XapaKTepu30BaTh MyTH JOCTUKEHHS OMOIOTUYECKOTO Mporpecca: apoMopdo3, HaNoaTanTaIHui0 U OOIIYI0 IeTeHepaluio;
— OPUBOJUTH MPUMEPHI TOMOJIOTUYHBIX U aHAJIOTUYHBIX OPTaHOB.

Tema 1.7. Bo3zHukHOBeHuUE XHU3HU Ha 3emuie (2 )

Opranudeckuii MUp Kak pe3yJabTaT 3BOJIOUMU. BO3HMKHOBEHHWE W pa3BUTHE JKM3HM Ha 3emsie. XHUMHUYECKUH, MpeaOHONorudeckuil (reopus
akagemuka A. . Omapuna), OMOIOTMYECKUI W COIMANIbHBIN ATanbl Pa3BUTUS KUBOM MaTepuu. DUIOreHETHYECKHE CBS3M B KUBOM IpPUPOJIE;
€CTECTBEHHas KJIacCU(UKALUs KUBBIX OPTaHU3MOB.

JlemoHCTpanus

e (CxeMmbl BO3HUKHOBEHHS OJHOKJICTOYHBIX DYKAPUOT, MHOT'OKJICTOYHBIX OPraHU3MOB, pa3BUTHUA APCTB paCTeHI/Iﬁ " )KXUBOTHBIX.

[IpenmeTHbIe pe3ynbTaThl O0yYCHHS



VYyaiuecs: 10JKHbI 3HATh:

— Teoputo akajgemuka A. M. OnapuHa o mpoMCXOKICHUH KU3HU Ha 3eMIIe.

VYyaiuecs 10JKHBI YMETh:

— XapaKTepu30BaTh XUMUYECKUHN, MTPEIOUOTOTHUECKUN, OMOTOTHUECKUN U COLUATbHBIN 3TAIlbl PA3BUTHS KUBOW MaTEPUHU.

Tema 1.8. PazButue xxu3nu Ha 3emuie (3 9)

PazButue xu3Hu Ha 3emiie B apXeWCKYI0 W NPOTEPO30MCKyr0 3phl. IlepBbie cienpl xu3Hu Ha 3emuie. [losiBieHHME BCEX COBPEMEHHBIX THIIOB
0ecro3BOHOUHBIX >KMBOTHBIX. [lepBbie XxopmoBbie. PazBurne BOMHBIX pacTeHWid. Pa3BuTHe ku3HU Ha 3emiie B majeo30iickyio spy. llosBienue u
HBOJIIOIUS CYXOIYTHBIX pacTeHHWU. [lamopoTHUKH, CEMEHHBIE MAaNOPOTHUKH, T'OJOCEMEHHBIE pPAaCTeHHA. BO3HHMKHOBEHHE ITO3BOHOYHBIX: PHIOHI,
36MHOBOJIHBIE, IIpecMbIKaromuecs. PasButue »xu3HM Ha 3emyle B ME3030MCKYI0 W KalHO30MCKyr0 Hpbl. [losBiaeHue M pacnpocTpaHeHue
MIOKPBITOCEMEHHBIX pacTeHuil. Bo3HMKHOBeHME nTull U MmiekonuTaromux. l[lossiaenue u paszsutue npumatoB. lIpoucxoxaenue uyenoeka. Mecto
yesjoBeKa B kHMBO# mpupojae. CucreMaTtHueckoe MoyiokeHne Buaa HOMO sapiens B cucreme KMBOTHOTO Mupa. [IpH3HAKHM M CBOWCTBA YeJIOBEKa,
MIO3BOJISIIOIIAE OTHECTU €r0 K Pa3iIUu4HbIM CHUCTEMAaTHYECKMM TIpyIIaM LApcTBa >KUBOTHBIX. CTaJMy SBOJIIOLMM YEJIOBEKA: IPEBHEHILNN YEIIOBEK,
JAPEBHUIA YEJIOBEK, MepBbie COBpeMeHHbIe Jtoqu. CBONCTBA YellOBEKa Kak OMoJjoruueckoro Buaa. IlomynsinuoHHas CTpykTypa Buaa Homo sapiens;
YeN0BEUYECKHEe pachl; pacooOpa3zoBaHue; €IUHCTBO MPOUCXOKACHHS pac. AHTUHAYYHAs CYIIHOCTh pacu3ma.

JlemoHCTpanus
e Penponykuuu xkaptut 3. bypuana, orpaxaromux gayHy 1 Gpiaopy pa3iauuHbIX 3p U IEPUOIOB.
e (CxeMbl pa3BUTHSI LIAPCTB JKUBOM IPUPOJIBL.
e OKaMeHEeNOCTH, OTIIEYaTKU PaCTEHUH B IPEBHUX MOPOIAX.
e Mopaenu CKeNneToB 4eI0BEKa U MO3BOHOYHBIX KUBOTHBIX.

[IpenmeTHble pe3ynbTaThl 00yYSHUS

VYyamuecs 1071KHbI 3HATh:

— 3Tamnbl pa3BUTHS )KUBOTHBIX M PACTEHUI B pa3IMUHbIE MEPUOABI CYILIECTBOBAHUS 3EMIIH.
VYyamuecs 10TKHbBI YMETh:

— OINMCBIBATH PA3BUTHUE )KU3HU HA 3EMJIE B APXEHCKYIO U IIPOTEPO30KCKYIO 3PHI;

— ONKUCHIBATh PA3BUTHUE KU3HU HA 3eMJIE€ B MAIIEO30MCKYIO 3pY;

— ONKUCHIBATH PA3BUTHUE KU3HU HA 3EMJIE B ME3030MCKYIO 3pY;

— ONKUCHIBATh PA3BUTHUE KU3HU HA 3eMJIe B KAWHO30MCKYIO 3pY.

[IpenmetHsie pe3ynbTaThl 00ydeHus | paszaena

yanLII/ICCH JOJIKHBI 3HATh:

— JABUKYIIHUEC CUJIBI aHTPOIIOTI'CHE3a,

— CUCTCMATHUYCCKOC ITOJIOKCHUC YCIIOBCKA B CUCTCMC JKUBOI'O MUPA,
— CBOMCTBA YeJI0BEKa KaK OMOJIOTHYECKOTO BUa,



— 9Tanbl CTAHOBIICHUS YeJIOBEKa KaK OMOJIOTHYECKOT0 BHU/IA;

— pachl 4elloBeKa U X XapaKTepHbIe OCOOCHHOCTH.

VYyaiuecs 10JKHBI YMETh:

— XapaKTepu30BaTh POJIb MPSIMOXO0KIEHUS, PA3BUTHUS FOJOBHOI'O MO3Ta U TPy/a B CTAHOBJICHUU YEJIOBEKa;
— OIPOBEPraTh TEOPHUIO pacu3Ma.

MertamnpeaMeTHbIe pe3ynbTaThl 00yUeHHS

VYyamuecs 107KHbI yMETh:

— paboTaTh ¢ y4eOHMKOM, pabo4eil TeTpaabio U JUAAKTUYECKUMH MaTepualaMu;

— COCTaBJIATH KOHCIIEKT Maparpada yueOHrKa 10 W/HIIH MOCIe M3YYEeHUsI MaTepraja Ha YPOKe;

— pa3pabaThIBaTh IJIaH-KOHCIIEKT TEMBI, UCIIOJIb3Ys pa3Hble HCTOYHUKU HH(POPMALIUY;

— IOTOBUTh YCTHBIE COOOIEHUS U MUCbMEHHBIE pedepaTsl, UCII0JIb3Ys MH(pOpMaIUI0 y4ueOHHKA U JOIOJHUTEIbHBIX HICTOUHUKOB,;

— I0JIb30BaThCs NOUCKOBBIMU cucTeMaMu MHTepHerTa;

— BBINOJIHATH JIAOOPATOPHBIE PaOOTHI MO PYKOBOJICTBOM YUUTEIIS;

— CpaBHHUBATh MPE/ICTABUTEIEH Pa3HBIX I'PYII PACTEHUN U )KUBOTHBIX, JIeJIaTh BHIBO/IbI HA OCHOBE CPaBHEHUS;

— OLIGHUBAaTh CBOMCTBA MOPO/J] IOMALIHUX KUBOTHBIX U KYJIbTYPHBIX PACTEHHI 110 CPABHEHUIO C TUKUMHU IIPEIKAMU;

— HaXOAWUTh UHPOPMALIMIO O PA3BUTUU PACTCHUN W )KMBOTHBIX B HAYYHO-TIOMYISIPHOHN JIUTEpAType, OMOJOTHUECKUX CIOBapSX M CHPABOYHHUKAX,
aHAJM3UPOBATh U OLIEHUBATH €€, IEPEBOIUTH U3 OJHOH (POPMEI B IPyTyIO;

— CpaBHHUBATh M COTIOCTABIIATH MEXKILy CO00I COBPEMEHHBIX M HCKOTIAEMBIX KHBOTHBIX N3YUYE€HHBIX TAKCOHOMHYECKHX TPYIIT;

— WCHOJI30BATh MHIYKTHBHBIN 1 JI€YKTUBHBINA TIOIXO/bI TPH N3YUYEHUH KPYITHBIX TAKCOHOB;

— BBISIBJIATH TIPU3HAKU CXOJICTBA M PA3JIMYUS B CTPOCHUH, 00pa3e JKU3HU U OBEJCHUN )KUBOTHBIX U YEIIOBEKA;

— 00001maTh U AenaTh BBIBOABI 10 H3YYEHHOMY MaTepHainy;

— MPEJCTABIATh U3YUEHHBIH MaTepHal, UCHOIb3Ysl BO3SMOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHIA.

Paznen 2. CTpykTypHas opraHu3aius >KUBbIX opranu3moB (13 u)

Tema 2.1. Xumuueckas opranusanus KieTku (5 4)

DNeMeHTHBIN cOocTaB KJIETKU. PacnpocTpaHEHHOCTh 3JIEMEHTOB, MX BKJIaJ B 00pa3oBaHUE >KUBOH MaTepud M OOBEKTOB HEKUBON MPUPOIBI.
MaxkpoaeMeHTbl, MUKPOAJIEMEHThI; MX BKJaJ B 00pa30BaHHWE HEOPraHMYECKHWX M OPraHMYecKHMX MOJIEKYJ >KMBOro BeulecTBa. Heopranuueckue
MOJIEKYJIbl JKUBOTO BemiecTBa. Bojaa; e€ xumuueckue cBoiicTBa M Omosiornyeckas posib. Conyu HEOPraHWYECKUX KHCIOT, UX BKJIJ B oOecredeHue
IIPOLIECCOB JKU3HEAEATENBHOCTH U MOAJEpKAHUE TOMeOoCTa3a. Poilb KaTHOHOB M aHMOHOB B 00OECIIEYEHNHU NPOLIECCOB XKU3HEneATeNpHOCTH. OcMoC U
OCMOTHYECKOE [JaBJIEHUE; OCMOTHYECKOE IOCTYIUIEHHE MOJIEKYJd B KieTKy. OpraHuueckue MoJekyisl. buonorndeckue monumepsl — O€NKH; UX
CTpyKTypHasi opranuzauus. OyHKIUU OENIKOBBIX MOJIEKYNI. YTJIEBOJbl, UX CTPOEHHE M OHojoruueckas poib. JKupbl — OCHOBHOM CTPYKTYpHBIH
KOMIIOHEHT KJIETOYHbIX MeMOpaH M ucTtouHuK sHepruu. JIHK — monekynsl HacneactBenHocTH. Penymmkanus JIHK, nepemavya nacieacTBeHHON
uHpoOpMalMU U3 NMOKOJIEeHUsl B nokosieHue. [lepenaya HacneacTBeHHONH MH(pOpMaLuu U3 sapa B muromasMy; tpanckpunuus. PHK, e€ ctpykrypa u
¢bynkunu. Madopmarmonssie, TpancnopTHele, pudbocomanbabie PHK.

JlemoHCTpanus



e  OOBEMHBIE MOJIETH CTPYKTYPHOM OpraHu3aluy OMOJIOTUYECKUX MOJTMMEPOB — OENKOB U HYKJIEHMHOBBIX KUCIIOT, UX CPABHEHHE C MOJCIISIMU
MCKYCCTBEHHBIX IMOJIUMEPOB (HAIPUMED, MOTUBUHIIXIOPUIOM).

[IpenMeTHbIe pe3ynbTaThl 00y4eHUS

VYyamuecs 10JKHbBI 3HATH:

— MAaKpORJIEMEHThI, MUKPO3JIEMEHTHI, UX BKJIaJ B 00pa30BaHNE HEOPTaHUYECKUX U OPraHUYECKUX MOJIEKYJI )KUBOT'O BEIIECTBA;
— XUMHUYECKHE CBOMCTBA U OMOJIOTMYECKYIO POJIb BOJBL;

— pOJIb KATHOHOB U aHMOHOB B 00ECIIEUEHUH IPOLIECCOB KU3HEAESITEIbHOCTH;

— YPOBHHU CTPYKTYPHOIl Opranuzanuu OeJKOBbIX MOJIEKYJI;

— MPHUHLUIBI CTPYKTYPHOW OpraHu3aliui U (YHKIIUU YTIIEBOJIOB;

— INPUHLUIBI CTPYKTYPHOW OpraHu3aiuu U QyHKLIHHU )KUPOB;

— cTpyKTypy HykienHoBbIx kuciot (JJHK u PHK).

VYyamuecs 10JKHBI yMETb:

— OOBSACHATH NPUHIMI JeHCTBUS (EPMEHTOB;

— XapakTepu3oBaTh QPyHKIMH OEIIKOB;

— OTMEYaTh YHEPrEeTHUECKYIO POJIb YIIEBOJOB U IJIACTUYECKYIO (YHKIIHIO XKHUPOB.

Tema 2.2. O6MeH BelecTB U peoOpa3zoBaHUe dSHEPTuu B KieTke (3 u)

OOMeH BellecTB U MPEBpalIeHUE SHEPTUU B KJIETKe. TpaHCIoOpT BELIECTB 4Yepe3 KiIeTouHyto MeMOpany. [IuHo- u ¢arounto3. BHyrpukietrouHoe
MUIIeBapeHUe U HAKOIIJICHUE SHEPTUy; pacllelIeHue TI0K03bl. BuocnHTe3 OeNKOB, KUPOB U YIIIEBOIOB B KIIETKE.

[IpenmeTHble pe3ynbTaThl O0yYSHHUS

VYyamuecs 10JKHBI YMETh:
— ONMCHIBaTh OOMEH BELIECTB U MPEBPAILEHUE SHEPTHH B KIIETKE;
— NPUBOAUTH NOAPOOHYIO CXEMY Ipoliecca OMOCHHTE3a OEIKOB.

Tema 2.3. CtpoeHue U GyHKIMH KIETOK (5 9)

[IpokapuoTtnueckue kieTku: ¢popma u pazMepsl. L{utomnnazma GakrepuanbHoil kKiaeTku. Opranuzanus MeTadoin3Ma y MpoKapuoT. I'eHeTnueckuii
anmapatr Oaktepuil. CmnopooOpazoBanue. PasmHoxeHne. MecTo M pojib TPOKApHOT B OMOIEHO3aX. DykapuoTuWdeckas kierka. llurommazma
AYKapUOTHYECKON KieTKH. OpraHeiibl LUTOMIIA3MbI, WX CTPYKTypa W ¢yHKIuH. {uTockener. BritoueHus M ux posib B MeTabOJIM3ME KIIETOK.
Knerounoe sapo— T1eHTp yhnpaBiaeHUS KHU3HEACSITENbHOCTbIO KIETKH. CTpPyKTypbl KIETOYHOTO siapa: siaepHas o000J04YKa, XpOMaTHH
(rerepoxpomatuH), SApbIIIKO. OCOOEHHOCTH CTPOSHHS pacTUTENbHOU KieTku. [lenenue kinetok. KieTku B MHOrokiIeTouHoM opranusme. [lonstue o
Qg QepeHIIMPOBKe KIETOK MHOTOKJIETOYHOTO OpraHuzMa. MurtoTudeckuid nukia: uHTepdasza, peaymnukamus JIHK; muros, ¢aszpl MuToTHYecKOro
JeNICHUs. U IIpeoOpa3oBaHus XpOMOCOM. bruonornueckuii cMbICa U 3HaueHHEe MUTO3a (0ecronoe pa3MHOKEHHE, POCT, BOCIIOIHEHHE KJIETOYHBIX MOTEPh
B (PM3MOJIOTUUECKUX U MATOJIOTHYECKUX YCIOBHIX). KieTounas Teopusi CTpO€HUSI OpraHU3MOB.

JlemoHCTpanus



[IpuHIMIIHATEHBIE CXEMBI YCTPOMCTBA CBETOBOT'O U AJICKTPOHHOI'O MUKPOCKOTIA.

CxeMbl, WILTIOCTPUPYIOIINE METOIbI IPErapaTUBHON OMOXUMHH U UMMYHOJIOTHH.

Monenu KiIeTKH.

CXxeMbl CTpOEHHUS OPTaHOU OB PACTUTEIBLHON U )KUBOTHOM KIICTOK.

Mukporpenaparsl KJIETOK paCTeHUH, >)KUBOTHBIX M OJJHOKJIETOYHBIX IPUOOB.

Ourypbsl MUTOTHYECKOTO JICJICHHS B KJIETKAX KOPEIKa JIyKa [0 MUKPOCKOIIOM M Ha CXEME.
Martepuaibl, pacCKa3bIBalOIINE 0 OMOrpadusaX yUeHBIX, BHECIINX BKJIAl B PA3BUTUE KICTOYHON TCOPHH.

[IpakTuueckue padboOTHI:

*
1. H3yueHue KIETOK OAKTEPHii, paCTEHUN U )KUBOTHBIX HAa TOTOBBIX MUKpOIpenaparax .
IIpenmeTHble pe3ynbTaThl 00yYEHUS

VYdamuecs 10JKHbBI 3HATh:

— OIpe/IeCHUs] HOHATHH «IIPOKAPHOTHI», «3YKAPUOTBI», «XPOMOCOMBI», «KapUOTHUID», «MUTO3);
— CTPOEHUE IPOKAPUOTUYECKON KIIETKH;

— CTpPOEHHUE NPOKapHOT (0aKTEpUH U CHHE3EIEHBIE BOJOPOCIHN (IIHaHOOAKTEPHH));

— CTpOEHHUE DYKapUOTHYECKON KIIETKHU;

— MHOT000pa3ue 3yKapuoT;

— OCOOEHHOCTH CTPOEHHS PACTUTEILHON U )KUBOTHOM KJIETOK;

— IJIaBHbBIE YaCTHU KJIETKU;

— OpPraHOM/Ibl LUTOILIa3Mbl, BKIIFOUCHHUS;

— CTaJIMd MUTOTUYECKOT'0 IIUKJIA U COOBITHUS, TPOUCXOASIIME B KJIETKE Ha KaKJOU U3 HUX;

— MOJIOKEHMS KIIETOYHOM TEOPUH CTPOEHUS! OPTaHNU3MOB;

— OMOJIOrMYECKHI CMBICIT MUTO3A.

VYyamuecs 10JKHBI yMETb:

— XapakTepu3oBaTh MEeTa00IU3M y IPOKAPUOT;

— ONUCHIBATh FEHETUYECKUH amnmapaT OakTepui;

— ONKUCBIBATH MPOLIECCHI CIOPOOOPA30BAHUS U PA3MHOKEHUS TPOKAPHOT;

— OOBSICHATH MECTO U POJIb MPOKAPHOT B OUOIIEHO3AX;

— XapakTepu3oBaTh (YHKIUU OPTaHOMI0B IUTOIIa3Mbl, 3HAYECHUE BKIIOUEHUN B KU3HEACSITEbHOCTU KIIETKU;
— ONUCHIBATh CTPOEHUE U (PYHKLIUU XPOMOCOM.

MCTaHpCILMCTHBIC PE3YIbTAThI o6yqu1/I;1

VYyamumecs 10JKHBI YMETh:

— COCTaBJIATh CXEMBI U TaOJIUIBI JJI1 HHTETPALlMK OJTYyYESHHBIX 3HAHUM;

— 000011aTh U J1enaTh BHIBOJIBI [0 H3YYEHHOMY MaTepHaly;

— paboTaTh C JONMOJHUTEIbHBIMA HCTOYHUKAMU MH(POPMALIMU U UCTIONIB30BaTh UX JUIsI TOMCKAa HEOOXOAUMOT0 MaTepHaa;



— MPEACTaBIATh U3YUYEHHBIN MaTepHal, UCIOIb3ys BOZMOKHOCTH KOMITbIOTEPHBIX TEXHOJIOTHIA;

— OOBSICHATH PUCYHKU U CXEMBI, IPEJCTABICHHBIEC B YUEOHUKE;

— CaMOCTOSITEIbHO COCTABJISITh CXEMbI IPOIECCOB, MPOTEKAIOIINX B KJIETKE, U «IIPUBSA3BIBATH» OTJIEIbHBIC WX ATAIbl K Pa3IMYHBIM KJIETOUHBIM
CTPYKTYypawm; 5

— WUTIOCTPUPOBATH OTBET MPOCTEHIIIMMH CXEMaMH U PUCYHKaMU;

— paboTaTh C MUKPOCKOIIOM M M3TOTOBJISATH MIPOCTEUIIINE MTpenaparsl JJisi MUKPOCKOTTMYECKOTO HUCCIIEIOBAHUS.

Pa3nen 3. PazMHOXKEHME M MHIMBUyaJIbHOE Pa3BUTHE OPTaHU3MOB (5 )
Tema 3.1. PazMHO€eHHE Opranu3mMoB (2 u)

CymHocTb ¥ (HOpMBI pa3MHOKEHHUSI OpraHu3MOB. becrnosnoe pa3MHOKEHHE pACTeHU U KUBOTHBIX. [10J10BOE pa3sMHOXKEHHE )KUBOTHBIX U PACTCHUN;
o0Opa3oBaHHE IMOJIOBBIX KJIETOK, OCEMEHEHHE M OIUI0J0TBOpeHHE. buonorumueckoe 3HaueHUE MOJOBOro pa3MHoxeHHus. ['amerorenes. Ilepuomsl
o0pa3oBaHMs TOJIOBBIX KIJIETOK: Pa3MHOXEHHE, POCT, co3peBaHue (Meio03) W (opMUpOBaHHE MOJOBBIX KJIeTOK. OCOOEHHOCTH cHepMaToreHesa H
oBorenesa. OMmI010TBOPEHUE.

JlemoHcTpanus

[InakaThl, WITIOCTPUPYIOLINE CIIOCOOBI BET€TaTUBHOTO PAa3MHOMKEHHS IUIOOBBIX JIEPEBHEB U OBOLIHBIX KYJIbTYyp. Mukponpenapartsl sIEeKIETOK.
dotorpaduu, oTpaxkaroniue pa3sHooOpa3ue MOTOMCTBA Y OJTHOU Mapbl POJUTEICH.

[IpeameTHBIC pe3yabTaThl 00yUEHUS

Vuyamuecs JOJDKHBI 3HATH:

— MHOroo6paszue ¢popM 6ecronoro pa3sMHOKEHUS U TPYIIIBI OPTaHU3MOB, JIJISI KOTOPBIX OHU XapaKTepHBI,
— CYIIHOCTb MOJOBOTO Pa3MHOXEHHS M €r0 OMOJIOTHYECKOe 3HAYCHHE,

— MIpOLIECC TaMETOTeHe3a;

— Mel03 U ero 0M0J0rHYecKoe 3HAaUEHHE;

— CYLIHOCTb OILJIOIOTBOPEHUSI.

VYyamuecs 10TKHbBI YMETh:

— XapaKTepu30BaTh OMOJOTUYECKOE 3HAUECHNE OECTIOIOTO PA3MHOKEHUS;

— OOBSCHATH MPOIECC MEI03a, TPUBOASIINNA K 00pa30BaHUIO TallJIONIHBIX TaMeT.

Tema 3.2. UnauBuayanbHOe pa3BUTHE OpraHU3MOB (OHTOreHe3) (3 u)

OMOpHOHaNbHBIN nepros pa3BuTHs. OCHOBHbBIE 3aKOHOMEPHOCTH APOOIIeHNUs; 00pa30BaHUE OJJHOCIONHOTO 3apobliia — OyacTynbl. [acTpymsmms;
3aKOHOMEPHOCTH 00pa30BaHMs IBYCIOWHOTO 3apo/ibliia — racTpyibl. [lepBu4HbI opranorenes u nanbHeimas auddepeHnrpoBka TKaHe, OpraHoB U
cucreM. llocTamMOproHanbHBIN nepuon pa3BuTHA. POpMBI MOCTIMOPHOHAIBHOTO NepHoAa pa3BuTus. Hempsimoe pa3BuTHE; MOJNHBIA M HEMOJHBIN
metamopo3. buonornmueckuit cmpica pazButus ¢ meramopdoszom. IIpsmoe paszurue. Crapenue. OOIMEe 3aKOHOMEPHOCTH Pa3BUTHAL
buorenernyeckuii 3akoH. CXOACTBO 3apoAblieii M SMOpHUOHaIbHAS TUBEpreHLus npru3HakoB (3akoH K. bapa). buorenernueckuii 3axon (3. I'ekkens u
K. Mromnep). Pa6oter A. H. CeBeprioBa 06 sMOpHOHATEHON H3MEHUUBOCTH.



JeMoHcTpanus

e Talnuupl, WUIOCTPUpYIOLIKE TIpouecc Meramop¢do3a y OeCHO3BOHOYHBIX (JKECTKOKPBUIBIX M YEIIyHYaTOKPBUIBIX HACEKOMBIX) U
MMO3BOHOYHBIX (aMpuOui).

e Taluuipbl, OTpaXkarolle CXOICTBO 3apOAbIIIEH T03BOHOYHBIX )KHUBOTHBIX.

e (Cxewmsl IpeoOpazoBaHMsI OPraHOB U TKAaHEH B (huitoreHese.

[TpenMeTHBIC pe3yIbTaThl O0YICHUS

VYyamuecs 10JKHbBI 3HATh:

— OIpEJEICHUE MOHITHUS KOHTOTE€HE3Y;

— NEPUOIU3ALMIO UHANBUYAIBHOTO PA3BUTHS;

— 9Tanbl SMOPUOHAIILHOTO pa3BUTHS (ApoOIEeHUE, FaCTPYISAIUs, OPTaHOTEeHE3);

— (opMBI TOCTIMOPUOHAIILHOTO TIEPUO/Ia PA3BUTHUS: HENPSIMOE Pa3BUTHE, PA3BUTHE TIOJHBIM U HETIOJIHBIM IIPEBPAIICHUEM;
— OpsIMOE Pa3BUTHE;

— Ouorenernueckuii 3akon . ['exkens u K. Mronnepa;

— pa6otst A. H. CeBepiioBa 06 5MOpHOHAIBHOM U3MEHYUBOCTH.

VYyamuecs 10TKHbBI YMETh:

— ONKUCBIBATH MPOLIECCHI, MPOTEKAOLINE MPU APOOJIECHUH, FaCTPYJISILUU U OPraHOTEHESE;

— XapakTepu3oBaTh (OPMbI TOCTIMOPHUOHATHHOTO Pa3BUTHS,

— pa3nuyYaTh COOBITUSI, COTPOBOMKIAIOIINE PA3BUTHE OPTaHU3Ma IIPH MOJTHOM M HETIOJITHOM MPEBPAIEHUN;
— OOBSICHATH OMOJIOTUYECKHI CMBICIT Pa3BUTHUS C METaMOP(O30M;

— XapaKTepU30BaTh ATAIMbBI OHTOTE€HE3a MPH MPSMOM MOCTIMOPHOHATHLHOM Pa3BUTHH.

MeTaHpeI[MeTHLIC PE3YyIbTAaThI O6y‘{eHI/I$I

VYyamuecs 10JKHBI YMETh:

— CPaBHHUBATh U COMOCTABIIATH MEXJLy COOOM ATarbl pa3BUTHS )KUBOTHBIX U3YUYE€HHBIX TAKCOHOMHUYECKUX I'PYIIIT;

— WCTOJIH30BATh MHIYKTHBHBIN U JI€YKTUBHBINA TIOAXO/IbI TPH N3YYEHUH KPYITHBIX TAKCOHOB;

— BBISIBJIATH TIPU3HAKK CXOJICTBA M PA3IINYUS B Pa3BUTUH KUBOTHBIX Pa3HBIX TPYIII,

— 000011aTh U AenaTh BBIBOABI IO H3YYEHHOMY MaTepHaiy;

— paboTaTh ¢ JOMOTHUTEIHHBIMA HCTOYHUKAMU HHPOPMAIIUU U UCTIONB30BaTh UX ISl TOMCKAa HEOOXOANMOTO MaTepHaa;
— MPEICTABIATh H3YYEHHBIA MaTepHall, UCIOIb3Ysl BO3SMOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA.

Pa3znen 4. HacneacTBEHHOCTh M KI3MEHUMBOCTH OpraHu3MoB (20 1)

Tema 4.1. 3akoHOMEpHOCTH Hace1oBaHus Mpu3HaKoB (10 u)



OTKpBITI/Ie I. MGHI[GJ'IGM SaKOHOMepHOCTeﬁ HacJI€OOBaHUA  IIPHU3HAKOB. r I/I6pI/II[OJ'IOFI/I'-ICCKI/II71 MCTOH  HU3Y4YCHHA  HACJICACTBCHHOCTH.
MOHOFI/I6pI/II[H06 u HOJ'II/IFI/I6pI/I,I[HO€ CKpC€UIMBAaHHC. 3aKOHBI MGHI[GJ'IH. HezaBucumoe u CHCIIJICHHOC HACJICAOBaHUCE. I'eneTnueckoe OIIPECACIICHUEC I10.J1a.
I'enoTnn kak OEJIOCTHAas CUCTEMA. B3aHMOHeﬁCTBHC AJUICJIBHBIX U HCAJUICIIBHBIX I'€HOB B OIIPEACIICHHUU ITPU3HAKOB.

JeMoHcTpanus

e KapTel XpOMOCOM 4EJIOBEKA.
e PO/I0CIOBHBIE BBIJAIOIIUXCS IIPEACTABUTENIECH KYIbTYPHI.
° XpOMOCOMHI)IG AHOMAJINHU Y€JIOBCKA U UX (beHOTI/IHI/ILIeCKI/Ie IMPOSABJICHUA.

[IpakTuueckue padboOTHI:
1. Pemenue reHeTHYECKUX 3a/1a4 U COCTABICHUE POAOCIOBHBIX.
[IpenmeTHble pe3ynbTaThl O0yYSHUS

Vuamuecs 10JDKHBI 3HATh:

— ONpENENCHHUST TOHSATHH «TCH», «JIOMHHAHTHBIM T€H», «PEIECCUBHBIA TEeH», «IPU3HAK», «CBOHUCTBO», «()EHOTHUI», «TCHOTHUIDY,
HACJIEJACTBEHHOCThY», KM3MEHUUBOCTDHY, «MOIUMDUKAIINNY, KHOPMA PEAKITUN», «MYTAIHN», «COPT», KIIOPOIa», «IITaMM»;

— CYITHOCTh THOPHUIOIOTUUECKOTO METOIa N3YYCHHS HACIIeICTBEHHOCTH,

— 3aKO0HEI MeHaes;

— 3akoH MopraHa.

VYyamuecs 10TKHbBI YMETh:

— UCIOJIb30BaTh IPH PEUICHUU 33]1a4 FT€HETUYECKYI0 CUMBOJIUKY;

— COCTaBJIATh T€HOTHUIIBI OPraHU3MOB U 3aMUCHIBATH UX TAMETHI;

— CTPOUTH CXEMBI CKpEIIUBaHUs IPU HE3aBUCUMOM U CLETIJIEHHOM HacJieI0OBaHUH, HACIEAOBAaHUU CLIEIJIEHHOM C IOJIOM;

— CYLIHOCTbh T€HETHUUECKOTO OINPEAEIICHHS M0J1a Y PACTEHUHN U )KUBOTHBIX;

— XapaKTepU30BaTh TEHOTHUIT KAK CUCTEMY B3aUMOJICHCTBYIOIMX T€HOB OPraHU3Ma;

— COCTaBJIATh MPOCTEHIINE POAOCIOBHBIE U pelIaTh TEHETUUECKUE 3aJaUH.

Tewma 4.2. 3aKOHOMEPHOCTH U3MEHYHUBOCTH (6 1)

OcHoBHble (popMBI M3MEHUYMBOCTH. ['eHOTHMIMYECKass W3MEHYMBOCTb. MyTtanuu. 3HayeHHWe MyTalUid A MPAKTUKH CEJIbCKOro XO3sicTBa M
ouorexHonornd. KomMOMHATHBHAas W3MEHYMBOCTb. OBOJIOIMOHHOE 3HAU€HHE KOMOWHATUBHON WM3MEHUMBOCTH. @DeHOTUIUYecKas, WIH
MOIU(HUKAIIMOHHAS, I3MEHYUBOCTh. POJb yCI0BUI BHELTHEHN cpeibl B pa3BUTHH U MIPOSBICHUH MPU3HAKOB U CBOMCTB.

JlemoHCTpanus

e [Ipumeps! MO (DUKALIMOHHON N3MEHYUBOCTH.

[TpakTuyeckue paboTHI:



1. Tloctpoenue BapualmOHHOMN KPUBOU (pa3Mephl JUCTHEB PACTECHH, aHTPOIIOMETPUYECKHE JaHHbIEC yUaIIUXCs).
[IpenMeTHbIe pe3ynbTaThl 00y4eHUS

Yyamuecs T0KHBI 3HATD:

— BU/JIbl U3MEHYUBOCTH U PA3THYUUS MKy HUMHU.

VYyamuecs 10JKHBI yMETh:

— pacno3HaBaTh MYTAIIMOHHYIO 1 KOMOMHATUBHYIO U3MEHUYUBOCTD.

Tema 4.3. Cenexuusi pacTeHul, )KUBOTHBIX U MUKPOOPTaHU3MOB (4 1)

HeHTpH IMPOUCXOXKACHUA H MHOFOO6pa3I/I$I KYJIbTYPHBIX paCTeHHﬁ. COpT, nmopoaa, IITaMM. MeToapl CeNeKIuU paCTCHI/Iﬁ N JKHUBOTHBIX.
HOCTI/I)KCHI/IH N OCHOBHBIC HaIIpaBJICHHA COBpCMCHHOﬁ CCIICKLINU. 3HauyeHue CCJIICKIUU OJId pPa3sBUTHUA CEIIbCKOX 031 CTBEHHOT'O IIpOU3BOJACTBA,
MGHHHHHCKOﬁ, MPIKpO6HOJ'IOFH‘l€CKOI>i " Ipyrux OTpacneﬁ IIPOMBIIIJIICHHOCTH.

JlemoHcTpanus

e (CpaBHUTEIBHBIN aHAIN3 MTOPOJ JOMAIIHUX KUBOTHBIX, COPTOB KYJIbTYPHBIX PACTEHUHN U UX TUKHUX IPEIKOB.
e Komnekiuu u npenapaTsl COPTOB KYJIbTYPHBIX pacTEHUH, OTIIMYAIOIIMXCS HAaMOObILEH TJI00BUTOCTHIO.

[IpeameTHBIC pe3yabTaThl 00yUEHUS

Yyamuecs J0IKHBI 3HATh:

— MCTOAbI CCIACKIINH,

— CMBICII 1 3HAUCHUC ABJICHUSA I'CTCPO3HCa U MOJHUIITIONINH.

Yyamuecs J0IKHBI YMCTh:

— OOBSACHATh MEXaHU3MBI nepeaayn Mnpu3HakoB U CBOMCTB M3 IIOKOJEHHS B IIOKOJICHHE M BO3HHKHOBEHHE OTIMYMI OT POAUTECIILCKUX (I)OpM y

IIOTOMKOB.
MeTtanpeameTHble pe3ynbTaTbl 00yUeHHs

VYyamuecs 10TKHBI YMETh:

— JIaBaTh XapaKTEPUCTHKY TeHETHICCKUM METOAaM H3y4YCHHS OMOJIOTHYECKUX 0OBEKTOB;

— paboTaTh C y4EOHMKOM, paboyveil TeTPabio U TUIAKTUYECKIMH MaTepHallaMu;

— COCTaBJIATh KOHCIIEKT maparpada yaeOHuKa 10 /WM Moclie U3y4eHus: MaTeprasa Ha YPOKe;

— pa3pabarbIBaTh IIAH-KOHCIIEKT TEMBbI, UCIIONIb3YS pa3Hble UCTOYHUKH UHGOPMAIUY;

— IFOTOBUTH YCTHBIE COOOIICHUS U MTUChMEHHBIE pedepaTsl Ha OCHOBE 000O0IICHHS MaTepraia yYeOHHKA U TOTIOTHUTEIBHOW JTUTepaTyphl;
— TMOJIH30BAThCSI MOMCKOBBIMU cUCTeMaMu MHTepHeTa.

Paznen 5. BzaumooTHOIIEHUS Opranu3ma u cpebl. OCHOBBI 3K0JIOTHH (7 1)



Tewma 5.1. buocdepa, e€ crpykrypa B pyHKIuu (5 9)

buocdepa — xuBast obonouka muaHeTsl. CTpykTypa Ouocdepnl. Komnonentsl 6uochepsl: )XKMBOE BEIIECTBO, BUOBOW COCTaB, pa3HOOOpasue u
BKJIaa B Ouomaccy. buokocHoe u xocHoe BemiectBo ouochepsnt (B. U. Bepnanckuii). Kpyroopot BemectB B npupoje. EcrecTBeHHBIE cOOOIIECTBA
KHUBBIX OpPraHU3MOB. buoreoreHo3pl. KOMIOHEHTBI OMOTEONeHO30B: MPOAYIIEHTHI, KOHCYMEHTBI, PEeAylEeHTh. bHOIEHO3BI: BUOBOE pa3HOOOpasue,
IUIOTHOCTh TOMYJISIINK, Oumomacca. AoOuortudeckue (axTopsl cpenbl. Ponbs TemmepaTypbl, OCBEMIEHHOCTH, BIAKHOCTH WU JPYTUX (aKTOpPOB B
KHU3HEICITSILHOCTH cO00IIecTB. NHTEHCUBHOCTD ACHCTBHS (paKkTOpa Cpe/sl; orpaHuuuBaromuii Gpakrop. B3aumonelicterue GakTopoB Cpeibl, IPEIeIbl
BBIHOCTTMBOCTH. bruotnueckue (aktopsl cpensl. Llenn u cetn nmutanus. DKOIOTHUYECKUE MUPAMUIBL: ducell, Onomacchl, sHepruu. CMeHa OHOIIEHO30B.
[TpuunHBI cMeHBI OMOIIEHO30B; (HOPMHUPOBAHKE HOBBIX CO00IIeCTB. DOPMBI B3aMMOOTHOIICHUH MEXIy opraHu3Mamu. [103UTHBHBIC OTHOIICHUS —
CUMOMO03: MyTyaju3M, Koollepaius, KOMMEHCATu3M. AHTHOMOTHYECKHE OTHOIICHHUS: XHUIIHUYECTBO, Mapa3uTu3M, KOHKypeHius. HeilTpanbHbie
OTHOLLUEHUS — HEUTPaJIU3M.

JlemoHcTpanus

CxeMbl, WILTIOCTPUPYIOIINE CTPYKTYpPY Onocdepbl U XapaKTepu3yroliue e€ OTAeIbHbIE COCTaBHbIC YaCTH.
Tabnu1el BUJOBOTO COCTaBa U Pa3HOOOPA3Hs JKUBBIX OPraHU3MOB OUOC(EpHI.

CxeMbl KpyroBOpoTa BEILIECTB B MIPUPO/IE.

KapTts1, oTpaxkaromiue reoJornyeckyro HCTOPUI0 MaTEPUKOB, PaCIIPOCTPAaHEHHOCTH OCHOBHBIX OMOMOB CYIIIH.
HNuadunbmbl 1 kuHoGUIBEMBI «brocdepar.

[Tpumepsl cuMOM03a MEKTy PEACTABUTEISIMUA PA3IMYHBIX [IAPCTB )KUBOM MPUPOJIBI.

[IpakTuueckue padbOTHI:

1. CocraBieHue cxem nepeaaun BCUieCTB U 3HepFI/II/I (I_ICHCI/I HI/ITaHI/IH)
2. I/ISY‘ICHI/IG U OIIHCaHHE YKOCUCTEMBI CBOEH MCCTHOCTH, BBIABJICHUC TUIIOB B3aHMOJCHCTBUA Pa3HbIX BUI0OB B JaHHOM 3KOCI/ICTeMe

[IpenmeTHble pe3ynbTaThl O0yYEHUS

VYyamuecs T0KHBI 3HATH:

— OTpeeNICHUE TIOHITHSI «Onoc(epar, «IKOJIOTH», KOKPYKAIOIIAs CPeIay, «Cpena OOUTaHUSI», «ITPOIYIICHTBI», KKOHCYMEHTBI», «PEIYIIEHTHI;
— CTPYKTYpPY ¥ KOMIIOHEHTHI OHochepsl;

— KOMITOHEHTHI )KHBOTO BEIIECTBA U €T0 (PyHKITUU;

— KJacCUu(UIMPOBATH IKOJOTUYECKHE (PAKTOPHI.

VYyamuecs 10TKHbBI YMETh:

— XapakTepru30BaTh OMoMaccy 3emiin, OMOJIOTHYECKYIO TPOYKTHBHOCTE;

— OMUCHIBATh OMOJIOTUYECKIE KPYTOBOPOTHI BEIIECTB B MIPUPOJIE;

— OOBSICHATPH JEHCTBIE a0MOTUYECKUX, OMOTUYECKUX U aHTPONOTEHHBIX (PaKTOPOB;

— XapaKTepu30BaTh U Pa3udaTh SKOJIOTHUECKUE CUCTEMBI — OHOTeOIeHO03, OMOIIEHO3 U arpoleHO3;
— PacKpbIBATh CYITHOCTh M 3HAYEHUE B IPUPOJIE CAMOPETYJIISLIUH;

— OMNUCHIBATH MPOIIECC CMEHBI OMOIIEHO30B U BOCCTAHOBJICHHUSI IIPUPOIHBIX COOOIIECTB;



— XapakTepu30oBaTh (POPMbI B3AUMOOTHOIICHUH MEXTy OpraHu3MaMu: CUMOMOTHYECKHE, aHTUOMOTHYECKIE U HEUTPAJIbHBIE.
Tema 5.2. buocdepa u yenosek (2 4)

[Ipupoanbie pecypchl U UX HCIIOJIb30BaHHE. AHTPONOTreHHbIE (PAKTOPBI BO3JCHCTBHUS Ha OMOIEHO3BI (POJIb UEIOBEKa B MPHUPOJE); MOCIEICTBUS
XO3SIUCTBEHHOMN JIEATEIILHOCTH YeoBeka. [IpobieMbl palimoHaIEHOTO TPUPOIOTIONB30BAHUS, OXPAHBI IPUPOJIBL: 3alUTa OT 3arpsi3HEHUH, COXpaHEHUE
ATAJIOHOB U MaMATHUKOB IPUPO/IbI, 00ECTICUeHHUE TPUPOTHBIMU PECYpPCaMU HACEJICHUS TUIAHETHI.

JlemoHCTpanus
e KapTel 3an10BEAHBIX TEPPUTOPHUN HALLIEH CTPAHBI.
JlaGopaTopHbie pabOThI
AHAJTH3 ¥ OIEHKA TI0CIIECTBHI IEATEIPHOCTH YeTOBEKA B IKOCHCTEMAX .
IIpenmeTHble pe3ynbTaThl O0yYSHUS

VYuanmecs J0IDKHBI 3HATH:

— aHTPOTIOTEeHHBIE (PaKTOPHI CPEJIBI,

— XapakTep BO3/JEICTBU yenoBeka Ha ouocdepy;

— cnoco0bI ¥ METOJIBI OXPAHBI IPHPO/IBL;

— OHMOJOTHYECKHI U COIMAITBHBINA CMBICTT COXPAaHEHHUST BUIOBOTO Pa3HOOOpa3Hsi OMOIIEHO30B;

— OCHOBBI PALMOHAIBHOTO MPUPOIOTIOIB30BAHMS;

— HeucuepriaeMble U oYepIaeMble pecypehbl;

— 3aIl0Be/IHUKH, 3aKa3HUKH, napku Poccuuy;

— HECKOJIbKO pacTE€HH U )KMBOTHBIX, 3aHECEHHBIX B KpacHyro KHUTY.

VYyamumecs 10JKHBI YMETh:

— NPUMEHATh Ha TNPAKTHUKE CBEIEHUS 00 HKOJOTHYECKUX 3aKOHOMEPHOCTAX B MPOMBIIUIEHHOCTH M CEIbCKOM XO3SHMCTBE AJIS MPAaBUIBHOMN
OpTaHU3aIlK JIECOBOJICTBA, PHIOOBOJICTBA, a TAaKKe I PEHICHHWS BCEro KOMIUIEKCA 3a/ad OXPaHbl OKPYXKAMMIEH Cpelbl W PalrOHAIHLHOTO
MIPUPOIOTIOITB30BAHUS.

MeTtanpeameTHble pe3ynbTaTbl 00yUeHHs

VYyamuecs 10TKHbBI YMETh:

— paboTaTh ¢ yueOHUKOM, paboueil TeTpaabio U AUJTAKTUIECKUMHU MaTepralaMu;

— COCTaBJIATh KOHCIIEKT Naparpada yueOHUKa 0 H/UIIH 1OoCIe U3YUEeHUsl MaTepHuaja Ha YPOKe;

— pa3pabaThIBaTh IIaH-KOHCIIEKT TEMBI, UCIIOJIb3Ys pa3Hble HCTOUHUKH HH(POPMALIUY;

— TOTOBUTH YCTHBIE COOOIIEHHUS U MUChbMEHHBIE pedepaThl Ha OCHOBE MH(POPMALIUU U3 YUeOHHUKA U JTOTOJIHUTEIbHBIX HCTOUHUKOB;
— MOJIb30BaThCs OUCKOBBIMU cucTeMaMu MHTepHeTa;

— n30MpaTeNbHO OTHOCUTHCS K OMOIOTHYECKO nH(pOopMaInH, CoIepIKallIeics B CpelICTBaX MaccoBOW HH(POPMALIUH.



JlnuHOCTHBIE PE3ybTAThl O0yUEHUS

— (opMHpOBaHKE YyBCTBA POCCHICKON IPaXIaHCKOW MACHTUYHOCTH: TATPUOTU3MA, JTIO0BH U yBaykeHUsI K OTe4ecTByY, 4yBCTBA TOPIOCTH 32 CBOIO
pOaMHY;

— OCO3HaHUA yJallluUMHUC OTBETCTBCHHOCTHU U J0JIra ICPCa POI[I/IHOI\/'I;

— OTBETCTBEHHOE OTHOIIEHHE K 00Y4EHHI0, TOTOBHOCTb M CHOCOOHOCTB K caMOO0OPa30BaAHUIO;

— (hopMupoBaHHE MOTUBAIMH K OOYUYEHHIO U TO3HAHUIO, OCO3HAHHOMY BBIOOpY Oyayiiei mpodeccuu;

— ydamuecss JOJDKHBI CTPOWTH JNANbHEHIIYI0 WHAMBHIYaTbHYIO TPAaeKTOpHUI0 OOpa3oBaHHs Ha 0a3e OpHEHTAuH B MHpE Mpodeccuid u
podecCHOHABHBIX TIPEIIOYTCHHH;

— (hopMupOBaHHE [EIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPAKTHKH;

— COOJII0/IeHNE YYalMMUCS U TIpoIaras/ia mpaBuil NOBEACHUS B IPUPOJIE, TPUPOTOOXPAHUTEIBHON AEATEIbHOCTH;

— YMEHHE peaM30BbIBATh TEOPETUUECKUE TO3HAHMS Ha ITPAKTHUKE,

— OCO3HaHHE 3HAUCHHUI 00pa30BaHMs IS IOBCEHEBHON JKU3HHU U CO3HAHHOTO BBIOOpA Mpodeccui;

— CIIOCOOHOCTH Y4aIuXcs MPOBOIUTH PaObOTY HaJ OMMOKAaMHU JJIsi BHECCHHUS! KOPPEKTHUB B YCBaUBaeMble 3HAHHS;

— IPUBUTH JIIO0OBb K TPHUPOJIE, YYBCTBO YBKEHHS K YYEHBIM, M3YYaIOIIMM >KUBOTHBIH MHUD, Pa3BUTh ICTETHYECKOE BOCIPHUATHE OOIICHHS C
’KMBBIMU OpPTraHU3MaMH;

— HPU3HAHUC YHAIIUMHUCA IIpaBa KAXKAO0I'0O YCJIOBCKA Ha coOCTBEHHOE APrYMCHTHUPOBAHHOC MHCHHE,

— T'OTOBHOCTL yHalllUXCA K CaAaMOCTOATCIIbHBIM ITOCTYIIKAM U aKTUBHBIM HeﬁCTBHHM Ha IpUPOJOOXPAHUTCIIEHOM ITOITPHUIIEC,

— YMEHHE apryMEHTUPOBAHHO ¥ 0OOCHOBAaHHO OTCTaWBaTh CBOIO TOUKY 3PEHHUS;

— KPUTUYHOC OTHOIICHHE K CBOUM ITOCTYIIKaM, OCO3HAHHUEC OTBETCTBCHHOCTH 3a UX PC3YJIbTAThI,

— OCO3HAaHHOE, YBAXXUTEIIFHOE U JOOPOKETaTeIbHOE OTHOIICHNE K JPYTOMY YEIOBEKY, €r0 MHEHHIO, MEPOBO33PEHHIO, KyIbTYPE;

— OCO3HAaHHUE€ BaXHOCTHU q)OpMI/IpOBaHI/ISI DKOJIOTHUECKOH KYJbTYPbl Ha OCHOBC IPH3HAHHA LNEHHOCTH XHW3HW BO BCECX eé MMPOABJICHUAX H
HE00XO0AMMOCTH OTBETCTBEHHOI'0, 0€PEXKHOI0 OTHOLICHHUS K OKpY»Karollel cpese;

— YMEHHUE CIyliaThb M CIHbIIIAaTh JpPyroe MHEHHUE, BECTH IMCKYCCHIO, YMEHHME ONepUpoBaTh (PakTaMu Kak AJs J0Ka3aTelbCTBA, TaK M JUIA
OIIPOBEPKEHHSI CYLIECTBYIOIIETO MHEHHUS.



TemaTn4eckoe IJIAHUPOBAHHE

/o

Ha3Banue TemslI (pasmena)

Kon-Bo yacos

Cpoku

XapaKTepI/ICTI/IKa BHUJOB ACATCIIbHOCTHU YUAIIUXCA

Bsenenue.

BbIsSBISIOT B M3Yy4EHHBIX paHee OWOJIOTMYECKUX TUCIUILIMHAX
o0mmue 4YepThl OpraHW3alUd pAcTEHUH, >KUBOTHBIX, T'PHOOB U
MUKpPOOPraHu3MoB. OOBSACHSAIOT E€IUHCTBO BCEro JXHBOTO U
B3aMMO3aBHCHUMOCTh BCeX yacTer ouochepsl 3emin

Paznen 1. IBoJIIOINA
JKMBOr0 MHPa Ha 3emJie

21

Tema 1.1. MHoroo6pasue
KUBOIO  MHpa.  YpOBHHU
OpraHu3al W OCHOBHBIE
CBOICTBA JKMBBIX
OpraHU3MOB

OnpenenstoT pa3inyus XUMHYECKOTO COCTaBa 00BEKTOB KUBOH U
HEKUBOW NPUPOABI. XapaKTepU3yIOT OOMIMK MPUHIIAIT KIETOYHON
OpraHu3alMi JKUBBIX OpraHu3MoB. CpaBHUBAIOT OOMEHHbBIE
MIPOLIECCHI B HEXKUBOM U KUBOW NpUpoJE. PaCKpbIBarOT CyIIHOCTh
peakuuii MerabosnnzMa. OOBACHSAIOT MEXaHU3MbI CaMOPETYIISILIUN
OMOJOTUYECKUX CHCTEM. AHanu3upyoT MIPOLIECCHI
CaMOBOCIIDOM3BENICHUSA, pOCTa W  Pa3BUTHSI  OPraHHU3MOB.
XapakTepusyrT HACJIEJICTBEHHOCTh u W3MEHYUBOCTb,
3allOMUHAIOT MaTepUaIbHBIE OCHOBBI 3TUX CBOWCTB. CpaBHUBAIOT
(hopMBI pazIpaKUMOCTH Y PA3TUYHBIX OMOJIOTMUYECKUX OOBEKTOB.
OTMmeyaroT 3HaueHHe OMOJIOTHUECKUX PUTMOB B MIPUPOJIE U KU3HU
YEJI0BEKa. PackpsiBaroT 3HAaYEHHE JTUCKPETHOCTH u
HHEPro3aBUCUMOCTH OHOJIOTHUECKUX CHUCTEM. XapaKTepU3yroT
MHOTrooOpa3zue KHUBOTO MHUpa. [TpuBonsar MIPUMEPBI
HCKYCCTBEHHBIX KJIaccuuKaIuii KHUBBIX OpPraHU3MOB.
3nakomsitcs ¢ paboramu K. JIlunnes. OOBSCHSIOT TPUHIIMIIBI,
JeXalue B OCHOBE IMOCTPOCHMs €CTECTBEHHOHM Kiaccuukanuu
YKUBOT0 MHpa Ha 3emiie

Tema 1.2. PazButue
OHMOJIOTHH B JOJAPBUHOBCKUIA
IIEPUOL

XapakTepusyloT IIPEICTABICHUsS JAPEBHUX M CPEIHEBEKOBBIX
ecTecTBOMCIBITaTENIel O  KuBoMl  mpuponme.  OIEHUBAIOT




OpEJICTaBlICHUs 00  «U3HAYaJbHOM  11e1ecO00pa3sHOCTHY» U
HEU3MEHHOCTH >KMBOW TPUPOABL. 3alOMUHAIOT  MPUHIIMIIBI
ounapHoi kinaccudukanuu K. JInaaes. 3HaKOMATCS ¢ OCHOBHBIMHU
MOJIOKEHUSMU ABOJIIOLIMOHHOMN TEOpUHU K. b. Jlamapka.
XapakTepus3yloT MPOTPEeCCUBHBIE U OIIMOOYHBIC MOJIOKECHUS
spoJironinonHo teopuu K. b. Jlamapka

Tema 1.3. Teopus
Y. JapBuHa 0
MIPOUCXOKACHUN BUJIOB

HYTGM CCTCCTBCHHOI'O 0T60pa

OnpenensoT OOCTHXKEHHMST HAyKH M TEXHOJOTMH B KauecTBe
NPEANOChUIOK CMEHbl KPEAlMOHUCTCKUX B3IJISOB HA KUBYKO U
HEXUBYIO  TMPUPOAY  OSBOJIOLMOHHBIMU  TPEACTABICHHUSIMHU.
XapakTepusyrT Hay4HbIE MPEANOCHUIKH, noOyuBIINE
Y. JlapBuHa K NOMCKY MEXAHU3MOB U3MEHEHHUS B 5KUBOW TIPUPOJIE.
AHanMM3UpPYIOT SKCOeAUIMOHHBbIM Marepuan Y. JlappuHa B
KayeCTBE MPENOChUIKM pa3padOTKU 3BOJIOLIUOHHON TEOPHH.
Xapaktepusytor ydenue Y. JlapBuHa 00 MCKYCCTBEHHOM OTOOpe,
(hopMBI HCKYCCTBEHHOTO OTOOpa M OOBSICHSIIOT METOJbI CO3/IaHMS
HOBBIX TOpPOJ JOMAIIHUX JKUBOTHBIX M COPTOB KYJBTYPHBIX
pacTeHui.  3alOMHHAIOT  OCHOBHBIE  TIOJIOKEHHS  TEOpPUHU
Y. lapBuHa O €cTeCTBEHHOM oTOOpe. XapakTepu3yrT (OpMBI
OOpBOBI 32 CYIIECTBOBAHHE M MEXaHM3M E€CTECTBEHHOTO OTOOpa;
JAIOT OIpe/IeTICHUE MOHATHUS «€CTECTBEHHBIN 0TOOP»

Tema 1.4.
[TpucnocobneHHOCTH
OpraHU3MOB K  YCIIOBUSIM
BHEIIIHEH cpensl Kak
pe3ynbpTar JIEUCTBUS

C€CTCCTBCHHOI'O 0T60pa

XapakTepus3ylT CTPYKTYpHO-(DYHKIIMOHAIBHYIO OpraHU3aluio
KHUBOTHBIX, PpAacTeHHH, TpHOOB U MHUKPOOPraHM3MOB Kak
npucrnocoOjJeHre K yCIOBUSIM  cyllecTBoBaHus. I[lpuBoast
IpPUMEpPHI PA3IUYHBIX MPUCHOCOOICHUN THUIOBBIX OPraHU3MOB K
ycloBUsIM  cpefbl.  JlaloT  OLEHKY TUIHWYHOTO IOBEACHUS
KHUBOTHBIX M 3a00T€ O TIOTOMCTBE Kak IPHCIIOCOOICHUSIM,
oOecrneunBaroOIMUM ycrex B 60proe 3a cymiectBoBanue. [IpuBonasr
MIPUMEPBI (bU3NOTOTHYECKUX ajanranui. OOBACHSIOT
OTHOCUTENIbHBIM  XapakTep MPHUCIOCOONIEHUM U  NPUBOAST
MIpUMEPbI OTHOCUTEIBHOCTH aJlanTaluii




Tema 1.5. MukposBoonus

XapakTepus3yloT KPUTEpUU BHUAA: CTPYKTYPHO-(QYHKIIMOHAIbHbIH,
IIUTOTCHETUUCCKU, 9BOJIIOLIMOHHBIN, 3TOJIOTHUYECKUH,
reorpauueckuii U penpoayKTUBHBIA. OOBACHAIOT MEXaHU3MBI
PENPOAYKTUBHON M30JSIIUH. AHAIM3UPYIOT IPAYUHBI pa3/ICICHI
BUJIOB Ha MOMYyJALUMU. 3allOMUHAIOT MPUYUHBI TE€HETHYECKHX
pa3nuuMil pa3MYHBIX TOMYNSAIHUNA OJHOTO BUIA. 3HAKOMSTCS C
nyTAMU BUI000pazoBaHus (reorpauueckuM M SKOJOTHYECKHM),
JAIOT OILIGHKY CKOPOCTH BO3HHKHOBCHHS HOBBIX BHUIOB B
pa3HoO0pa3HBIX KPYIHBIX TAKCOHAX

Tema 1.6. buonornuecku
OCJIEACTBUSI aJanTanuu.
Makpo3Bosronus

XapakTepus3yloT  TJaBHblE  HamlpaBleHUS  OMOJIOTUYECKOM
sBomtonuu. OTpakalroT MOHUMaHUE OMOJIOTHYECKOTO IMporpecca
KaK TpOIBETaHHs] TOW WJIM HMHON CHUCTEMAaTHYEeCKOW TpyIIbl, a
OMOJIOTMYECKOT0 perpecca — KaK yTrHETEHHOTO  COCTOSIHUS
TaKCOHa, MPUBOJAIIEE €ro K BeIMUpaHUIo. [latoT ompeneneHue u
XapaKTEePU3YIOT TYTH JOCTHKEHHUS OMOJOTUYECKOTro Iporpecca
(TaBHBIC HaIIpaBJICHUS MPOTPECCUBHOM HBOIIONNHK): apoMopdo3a,
uauoaanTaly M oOmiedl aereHepanuu. [IpuBOasST mpUMEpPHI
JTUBEPreHINN, KOHBEpreHIun u mnapamienu3ma. OOBACHSIOT
MPUYUHBI  BO3HUKHOBEHHS CXOJHBIX 110 CTPYKType W/WIU
GbyHKIUSAM OpraHoB y NpeICcTaBUTENEH Pa3INYHBIX
CHUCTEMATUYECKUX TPYII OPraHU3MOB. 3allOMHUHAIOT OCHOBHBIE
MpaBUJIa IBOJIIOIUH, OLIEHUBAIOT PE3YJILTATHI IBOTIOIUN

Tema 1.7. BosaukHOBeHUE
>KA3HU Ha 3eMie

XapakTepus3yloT XUMHYECKHH, Mper0HuooTHYecKuil (Teopus
akagemuka A. W. OnapunHa), OHMONOTHMYECKMH U COLMATBHBIN
3Tanbl pa3BUTHS JKABOM MaTEpHUH. Onpenensror
(uoreHeTHUECKrEe CBS3M B KUBOUW MPUPOJIE M CPABHUBAIOT HX C
€CTECTBEHHOH Kiaccu]UKaIiei >KuBbIX OpraHu3MOB

Tema 1.8. PaszBurne xuzHu
Ha 3emiie

XapakTepu3yloT pa3BUTHE JXKU3HU Ha 3eMJIe B apXelcKylo u
MPOTEPO30MCKYI0 3pbl. OTMEYarOT MepBbIE CJEAbl KU3HU Ha
3emiie; TOSIBIICHHE BCEX COBPEMEHHBIX THIIOB OECIIO3BOHOYHBIX
JKHUBOTHBIX, IE€PBBIX XOPJOBBIX >KMBOTHBIX; Pa3BUTHUE BOJHBIX




pacTeHui. XapakTEepu3ylOT pa3BUTHE JKU3HM Ha 3emiie B
najgeo3ouckyro  3py. OTmeuaroT TOSABIEHHE  CYXOIYTHBIX
pacTeHuii; BOSHHUKHOBEHHME IMO3BOHOYHBIX (pbIO, 3€MHOBOJIHBIX,
MIPECMBIKAIOIINXCS ). XapaKTEpU3yIOT pa3BUTHE KU3HU Ha 3eMIIE B
ME3030MCKYI0 U KallHO30MCKYyI0 3pbl. OTMEUalOT MOSBJICHUE M
pacnpoCTpaHEHUE MOKPHITOCEMEHHBIX PACTEHUN; BO3ZHUKHOBEHUE
OTUI] U MJICKONMTAIONIUX; TMOSBICHWE U PA3BUTHE INPUMATOB.
XapakTepus3yloT MECTO 4YeJIIOBeKa B JKMBOM IPUPOJE, €ro
CUCTEeMAaTUYECKOE TIOJIO)KEHHWE B CHCTEME >KMBOTHOTO MHpA.
OTmeuyaroT NOpU3HAKW M CBOMCTBA YEJIOBEKa, IO3BOJISIOIINE
OTHECTH €ro K pa3luYHbIM CHUCTEMAaTHYECKHUM TIpyHmam IapcTBa
KUBOTHbIX.  ONUCBHIBAIOT  CTAQAUM  DBOJIOLUM  YEJIOBEKA:
JNPEeBHEUINNX, JPEBHUX M TEPBBIX COBPEMEHHBIX JIOJCH.
PaccmaTpuBaoT M 3allOMUHAIOT MONYJSLUOHHYIO CTPYKTYPY Y
Buma Homo sapiens (packl). 3HaKOMATCS C MEXaHHU3MOM
pacooOpazoBaHusi, OTMe4Yas €AMHCTBO IPOUCXOXKJEHUS pac.
[IpuBoAT apryMEeHTHPOBAHHYIO KPUTHKY TEOPUU pacu3Ma

Paznen 2. CrpykrypHas 13
OpraHu3anus SKHBBIX
OpPraHu3MoB
10 | Tema 2.1 Xumuueckast 5 XapakTepu3yloT XHUMHYECKHE BJIEMEHTHI, 00pa3ylolue KUBOE

opranusanys KJICTKH

BELIECTBO; Pa3IMYal0T MaKpo- U MHUKpPO3JIEeMEHThl. ONHUCHIBAIOT
HEOPraHWYECKHE MOJIEKYJIbl )KMBOTO BEIIECTBA, MX XUMHUYECKHE
CBOWCTBA M OHMOJIOTHYECKYIO POJIb. XapaKTEepU3YIOT OpraHUYecKue
MOJIEKYJbl: OMOJIOTHYECKHE MOJUMEpPHl — O€elKU (CTPYKTypHas
opraHu3zanys 1 GyHKLIUH), YIIEBOABI (CTpOeHHE U OHOJIOrHYEeCcKas
POJIb), )KUPBl — OCHOBHOW CTPYKTYPHBIH KOMITOHEHT KJIETOYHBIX
MeMOpaH ¥ HUCTOYHHMK OdHepruu. XapakrepusytoT JHK kak
MOJIEKYJIBI HACJIECTBEHHOCTH. OnuceiBaroT mpouecc
penymukanuu JIHK), packpsiBator ero 3HaueHue. ONUCBHIBArOT
Ipolecc Mepelayd HACIEeJCTBEHHOM HMHpOpMaluu U3 sapa B




UTOIUIa3MY —  TPAaHCKPHIIIUIO. Pa3nuyarT  CTPYyKTYpy W
¢bynxkuun PHK

11 | Tema 2.2. OOMeH BeweCTB 1 XapakTepu3yloT TPAHCIOPT BEIIECTB B KICTKY H U3 HeE
gg:?ggamBaHHe SHEprin B (dbarormTo3 W muHOLUTO3). OOBACHIIOT COOBITUS, CBS3aHHBIE C
BHYTPMKJIETOYHBIM ITHIIEBAPEHUEM, TTOJUEPKUBAS €O 3HAUECHUE
i opranusma. [IpUBOAAT NMPUMEPhI SHEPreTHYECKOro OOMEHa.

OnKCHIBAIOT MPOIIECCH CHHTE3a OEIKOB U (POTOCHHTES
12 | Tema 2.3. Crpoenue 2t XapakTepuszyloT GopMy U pa3sMepbl IPOKAPUOTUYECKUX KIETOK;

(YHKIIUH KJIETOK

CTpOCHHE LUTOILJIa3MBl, OpraHU3aINI0 MeTabonusma,
reHeTudeckui  anmapar  Oakrepuil.  OmHUCHIBAIOT — Mpolecc
CIOpooOpa30BaHus, €ro 3HAYCHUE JUIsI BBDKUBAHHUS OAKTEPHid TPU
YXYALIEHUHU YCIOBUM CYIIECTBOBAaHUS; Pa3MHOKEHHUE IIPOKAPUOT.
OneHuBalOT MECTO U pPOJib IMPOKApUOT B  OHMOLIEHO3aX.
XapakTepus3yroT  LUTOILNIa3My  JYKapUOTUYECKOM  KIIETKH:
OpraHesulbl IUTOIIa3Mbl, UX CTPYKTYpy U ¢QyHKIuU. OTMeuaroT
3HAUEHUE [UTOCKEJIETAa. XapaKTepU3yKOT THUIBl KJIETOYHBIX
BKJIIOYEHUW M MX POJIb B META0OJM3ME KJIETOK. XapaKTEPHU3YIOT
KJIETOYHOE SIIPO KaK LIEHTP YIPaBJICHUS >KU3HEAEATEIbHOCTBHIO
KJIETKH; CTPYKTYphl siapa (saepHas o000J04YKa, XpOMAaTHH,
AIpbIIKO). OTMEYaloT OCOOEHHOCTH CTPOEHUS PacTUTEIIbHON
KJIeTkd. JlatoT ompeneneHue MNOHATHIO «MUTO3». Ompeaenstor
pOIb KJIETKM B MHOIOKJIETOYHOM OpraHu3Me. Pa3bsicHAIOT
noHstTe o JauddepeHIpoBKe KIETOK  MHOTOKJIETOYHOTO
opranusMa. KpaTko onuchIBaloOT MUTOTHYECKHHA ITUKI: HHTEp(hasy,
(a3pl MUTOTHYECKOTO JIeJeHHs] M MpeoOpa3oBaHUS XPOMOCOM.
PackpbIBaloT OHONOTMYECKUH CMBICI M 3HAYeHHE MHUTO3a.
@OopMYyJIUPYIOT  TOJOXKEHUSI  KJIETOYHOM TEOPUHU  CTPOECHUS
OpraHU3MOB

Pa3znen 3. PasmHOkeHHMEe U
HHAUBHUAYAJbHOE Pa3BUTHE
OPraHU3MOB




13

Tema 3.1. Pa3smHoOXxeHue
OpraHU3MOB

XapakTepu3yloT CYIIHOCTh H (POPMBI pa3MHOKEHHSI OPTraHH3MOB.
CpaBHHBaOT 0Oecrojioe U MOJ0BOE pazMHOXeHUE. ONHUCHIBAIOT
nporiecc 00pa3oBaHMsI MOJOBBIX KJIIETOK, BBISBIISISI OOLIHE YEePThHI
MEPUOJIOB TaMOTOTE€HE3a, B TOM 4Hcie Meio3a. Omnpenenstor
TIOHSATHS «OCEMEHEHHUE» U «OIUIOJAOTBOPEHHE». PackphIBaloT
OHMOJIOTMYECKOE 3HAUYCHHE Pa3MHOXKEHUS

14

Tema 3.2. HuanuBuayanbHOE
pa3BUTHE OpraHU3MOB
(oHTOTCHE3)

O6o3Hayaror MIEPUOIbI VHAUBHUYaJIbHOTO pa3BUTHS.
XapakTepusyroT SMOPUOHANIbHBIN MepUOo/ Pa3BUTHS U OMHCHIBAIOT
OCHOBHBIE  3aKOHOMEPHOCTH  JpoOieHus —  oOpa3oBaHHE
OJTHOCIIOIHOTO  3apofpllia —  OJacTynbl, TacTPyISALUI0 U
OPTraHOTEHE3. OrnpenensoT 3Tanbl JlaJbHEUIIEeH
mudhepeHIIMPOBKY TKaHEH, OPraHOB U CUCTEM. XapaKTEpU3YIOT
OCTAIMOPHOHATIBHBIN TIEPHOJ Pa3BUTHSA, €TO BO3MOXKHBIE (POPMEI.
Pa3bsCHAIOT CyIIHOCTH HENPSMOIO Ppa3BUTHS;, IOJHOIO H
HenmosHOro  Meramopdo3a.  JIeMOHCTpUpPYIOT  MOHUMAaHHE
OMOJIOTHYECKOTO  CMbICNIa  pPa3BUTUS  C  MeTaMop(o3oMm.
XapakTepus3yloT  MNpsAMOE  Pa3BUTHE W €ro  INEepUOAbI
(TopenpoyKTHUBHBIH, PEnpOyKTUBHBIN u
MOCTPENpPOAYKTUBHBIN); cTapeHue. IIpuBoasT QopmMyIupOBKH
3akoHa 3apojpimieBoro cxoxacrsa K. bspa u OuoreHernyeckoro
3akoHa J. ['exkensa u @. Mromepa

Paznen 4.
HacaeacTBeHHOCTD "
U3MEHYMBOCTH OPraHU3MOB

20

15

Tema 4.1. 3akoHOMEpPHOCTH
HacJIeIOBaHUs MPU3HAKOB

10

XapakTepusyloT THOpUI0IOTUYECKUI METO/I U3yUEHHUsl XapaKkTepa
Hacle0BaHusl TNpU3HAKOB. DOpMyIupYyIOT 3aKOHbI MeHpens.
[IpuBoasAT 1MTONOTHYECKHE OOOCHOBAHHUS 3aKOHOB MeHersl.
JleMoHCTpUpYIOT CHOCOOHOCTh BBIIMCHIBATH TEHOTHUIIBI
Oprau3MoB U ramer. COCTaBIAIOT CXEMbl CKPEIIMBAHUS, PEIIAIOT




IpPOCTEUIINEe TIEHETUYECKHE 3aJayd, CTPOSAT POJOCIIOBHBIE.
QopmMyJIUpYIOT 3aKOH MopraHa © JalOT  XapaKTEPUCTHUKY
CIIETUIGHHOTO HAacJel0BaHus TeHOB (Mpu3HakoB). OOBACHAIOT
MEXaHU3Mbl XPOMOCOMHOTO OIpEeICHUsT MoJia. AHaTU3UPYIOT
FEHOTHI KaK CUCTEMY B3aUMOJICUCTBYIOIIMX I€HOB OPraHHU3Ma;
OTpeAeIsoT POPMBI B3aUMOJICHCTBUS aJUICIBHBIX U HEAJJICIbHBIX
TE€HOB

16 | Tema 4.2. 3akoHOMEpHOCTH XapakTepus3yloT OCHOBHBbIE (DOPMBI U3MEHUYMBOCTH, MYTAIHi, UX
H3MCHYHBOCTH 3HAYEHME IS IPAKTHKU CENHCKOTO XO3AMCTBA M OMOTEXHOJIOTHUH.
OOGOCHOBBIBAIOT ~ HBOJIIOIIMOHHOE 3HAYEHHE MYTAlMOHHOW W
KOMOMHATHBHON HM3MEHUYMBOCTH. XapaKTEPU3YIOT pOJIb YCIOBUM
BHEIIIHEH Cpe/ibl B pa3BUTHH U MPOSBJICHUYN MPU3HAKOB U CBOMCTB.
CTposT BapuallMOHHBIC PSAJIbI U KPUBBIE HOPM PEAKIIMH
17 | Tema 4‘3J Cenexnus [IepeuncigroT LEHTPBI NPOUCXOKIAEHUS KYJIbTYPHBIX PAaCTCHUM.
pacTCHUH, ~ JKHBOTHBIX M JIaroT OmpeneNeHus MOHATUSAM «COPT», «IIOPOMAA», «IITAMM).
MHUKPOOPTraHU3MOB .
XapakTepus3yloT METOAbl CEJEKIMM PpACTEHUH M IKUBOTHBIX.
O1eHUBaIOT JOCTHIKEHHUS W OMKCHIBAIOT OCHOBHBIE HAMPABIICHUS
coBpeMeHHOM cenekunu. OOOCHOBBIBAIOT 3HAUYEHUE CEICKIIUU IS
Pa3BUTHS CEIBCKOXO3SMCTBEHHOTO MPOU3BOICTBA, METUIIMHCKOM,
MUKPOOHOJIOTHYECKON U IPYTUX OTPACIICH MPOMBIIIIIEHHOCTH
Pazgen b.
B3auMoOTHOIIEHHA
opraHu3ma " cpeabl.
OCHOBBI 3K0JIOTHH
18 | Tema 5.1.  buocdepa, e€ dopMyIHpPYIOT OCHOBHEIE 10J10%keHus ydenus B. Y. BepHaackoro

CTPYKTypa B QYHKIIUU

o 6uoctepe. OOBACHAIOT HEBO3MOXKHOCTH CYIIECTBOBAHUS KU3HU
3a rpaHunamMu  Ouocdepbl. XapakTepu3ylOT KOMIIOHEHTHI
o6uocheprl. OmnpenensoT IIaBHYIO QYHKIHIO Ouochepsl Kak
obecrieueHre OWOTEHHOTO KPYroBOPOTa BEIIECTB Ha IUIAHETE.
XapakTepu3yloT OCHOBHBIE KPYTOBOPOTHI: BOJIBI, YTJIepo/ia, a30Ta,
dhochopa u ceppl. OLICHUBAIOT 3HAYEHHUE KPYrOBOPOTOB BEIIECTB




JUIL  CYIIECTBOBaHMS O KM3HM Ha 3ewse. Omnpenensior u
AQHATM3UPYIOT  TIOHSATHS ~ <QKOJIOTHS», «cpela  OOWUTaHHS»,
«QKOCUCTEMa», «OHOTeOleHO03», «OHOICHO3», «IKOJIOTHYECKas
nupaMpia». XapakTepu3yloT aOMOTHUECKHE M OHOTHYECKHe
(GaKkTOphl, HAa KOHKPETHBIX NpUMEpax JEeMOHCTPUPYIO HX
3Ha4YeHHE. XapaKTepus3ylT (OPMBI B3aUMOOTHOIICHHH MEXIY
OopraHm3Mamu.  XapakTepU3ylOT  KOMIIOHEHTH  OHOLIEHO3a,
NEePEYUCIISIIOT TPUYMHBI CMEHBI OHMOIICHO30B. DOPMYIHUPYIOT
NPEACTaBICHHUS O HETSIX U CETSIX MUTaHUS

19 | Tema 5.2. buocdepa u 2 OnuceIBalOT BO3JCHCTBUE JKUBBIX OpPraHU3MOB Ha IUIAHETY.
HCII0BCK PacKphIBalOT CYIIHOCTH MIPOLECCOB, MPUBOISAIIUX K 00Pa30BaHMIO
MOJIE3HBIX HCKONAEMBbIX, pa3IuyaroT HCUepIacMbIe u

HEHCYEpIIaeMble  PECypChl.  AHAIU3UPYIOT  AHTPOIOTECHHBIE

(hakTophI BO3JICHCTBHUS Ha OHOLIEHO3EI, MOCJIEACTBHUSI

XO3SIICTBEHHOM J1€ATEIBbHOCTU YeoBeKka. PackpbIBatoT mpobiemMsl
palMOHAIBHOTO IPUPOAOIIOIB30BAHUS, OXPAHbI IIPUPOIBI

20 | [loBTOpeHue no TEeME 1
«buocdepan
Hroro: 68
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