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IMosicuuTeILHAS 3aIMCKA

Pabouast mporpamMma cocTaBjieHa B IMOJHOM COOTBETCTBUHU ¢ DelepaibHbIM rOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM O0IIEro 00pa3oBaHMms,
TpeOOBaHUSAMHU K pe3yIbTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus, (QyHIAMEHTAIBHBIM SAPOM
COZIEp)KaHUsI OCHOBHOTO 0OIIero oOpa3oBaHUsl, MPHUMEPHOW MPOrpaMMOl OCHOBHOTO OOIEro o0pa3oBaHUsS MO OHOJIOTHH, (QeaepaTbHOrO MepedHs
y4eOHUKOB, 0a3UCHOTr0 y4eOHOro IUIaHa, aBTOPCKOW y4eOHOM MporpaMMbl OCHOBHOTO 00Imero oopasoBanus «buosorus. OOIMe 3aKOHOMEPHOCTH.
9 knace». Astop B. b. 3axapos (I[Iporpamma ocHOBHOT0 00111er0 00pa3zoBanus mo ouosnoruu 5—9 kiaccel. KoHmeHTpuyeckuii Kype).

JHannast pabouasi mporpaMma OpPUCHTHpOBaHa Ha wucmoyib3oBanue ydyeOHmka: C.I. MamonroB, B.b. 3axapo, U.b. Aradonoa, H.H. Conun
«buomorus. O0ue 3akoHOMEpHOCTH.9 Kiacc (KoHLeHTpuueckuid kype). M.:[Ipoda,2014

Hlenu ooyuenus:

OCBOEHHUE 3HAHUU O >)KMBOM IPHUPOJE U MPUCYIIUX €l 3aKOHOMEPHOCTSIX; CTPOEHUH, )KU3HEAEATEIbHOCTU U CPEeN000pas3yroleil pou KUBBIX
OpPraHU3MOB; YEJIOBEKE KaK OMOCOIMAIbHOM CYILECTBE; O POJIM OMOJOTMYECKOM HayKd B HMPAKTUYECKOW NESATENbHOCTH JIOJEH; MeToJax
ITIO3HAHMS )KUBOW IIPUPOJIBL,

OBJIQJICHHE YMEHHUSMHU TPUMEHSTh OMOJIOTMYECKHE 3HAHWS JJIs OOBSCHEHUS TPOIECCOB U SIBJICHUN XUBOW TMPHUPOJBI, KU3HEACITCIbHOCTH
COOCTBEHHOTO OpraHW3Ma; HCIOJIb30BaTh WH(GOPMAIMIO O COBPEMEHHBIX TOCTIDKEHHMSIX B 00JIaCTU OHMOJIOTMHM M DKOJIOTHH, O (hakTopax
3I0POBBS U PUCKA; pabOTaTh C OMOJIOTUUYECKUMH TPUOOpaMU, HHCTPYMEHTAMH, CIIPAaBOYHUKAMU; TTPOBOIUTH HAOIIOIEHUS 32 OMOJIOTUUECKUMHU
00BEKTaMU M COCTOSIHUEM COOCTBEHHOTO OpraHu3Ma, OMOJIOrMYeCKre IKCIIEPUMEHTHI,

pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH B Ipoliecce MPOBEACHUS HAOMIOACHUN 32 KUBBIMU
OpraHu3Mamu, OMOJIOTUYECKUX IKCIIEPUMEHTOB, padOTHI C Pa3IMUYHBIMU UCTOYHUKaMH HH(pOpMaLnY;

BOCIMTAHHUE MO3UTHUBHOIO IIEHHOCTHOI'O OTHOUIEHMSI K >KMBOW MpPHUpOJIe, COOCTBEHHOMY 37J0POBBIO U 3[0POBBIO JPYTUX JIIOJEH; KYJIbTYpPbI
[IOBEJICHUs B IIPUPOJIE;

UCIOJIb30BaHUE NMPHUOOPETEHHBIX 3HAHUNA M YMEHHH B MMOBCETHEBHOM JKU3HU JJIS YXOJa 32 PACTCHUSIMHU, JOMAIIHUMHU >KUBOTHBIMHU, 3a00THI O
COOCTBEHHOM 3/I0pOBBE, OKa3aHUsS MEpPBOM MOMOIIM cebe U OKPYKAIOLIUM; OLEHKH MOCIEACTBHHA CBOEH NEATETBHOCTH MO OTHOLICHHIO K
IIPUPOJHOM Ccpesie, COOCTBEHHOMY OpPraHU3MYy, 3I0pPOBBIO JPYTUX JIFOJEH; Ul cOOMIOIEHHsI TPAaBUII MIOBEACHUS B OKpYXarolle cpele, HopM
3JI0pOBOT0 00pa3a >KU3HHU, NPOPUIAKTUKH 3a00JI€BaHU, TpaBMaTU3Ma U CTPECCOB, BpeIHBIX NpHuBbIYek, BUY-nHpexunu.



3aoauu odyuenusn:
e dopMupoBaHue 1IETOCTHON HAYYHON KapTHUHBI MUDA;
e [lonuMaHue BO3pacTaroIIei poJi €CTECTBEHHBIX HAYK U HAYYHBIX UCCIIECOBAaHUN B COBPEMEHHOM MUDE;
e OgajieHre HAYYHBIM MTOAXOOM K PEIICHUIO PAa3JIMYHBIX 33/1a4;
e Ognanenue yMeHUsIMU (POPMYJIMPOBATH TUIIOTE3bl, KOHCTPYUPOBAThH, IPOBOAUTDH IKCIIEPUMEHTHI, OLICHUBATh IMOJYYEHHbIE PE3YJIbTAThI.

Kypc 6uonornyeckux TUCUMITIIMH BXOJUT B YUCJIO €CTECTBEHHBIX HAYK M3y4aloIIUX HPUPOY, a TAKXKE HayYHbIE METO/Ibl U IIYTH ITO3HAHMS YEIOBEKOM
IIPUPOJIBI.

VueOusbIi KypcC ((BI/IOJIOFI/IH», B COACpKaHHWU KOTOPOIro BCAYIIMM KOMIIOHCHTOM ABJIAKOTCA HAYYHBLIC 3HAHHA, HAYYHBIC MCTOAbI ITO3HAHUA,
MPAKTUYICCKHUEC YMCHUS U HABBIKU, IIO3BOJISICT C(l)OpMI/IpOBaTB Y yqamuxces SMOIHUOHAJIBHO-OUCHHOCTHOC OTHOICHUC K U3YUYaCMOMY MaTepuailry, CO3aaTb
YCJI0BUS IJIA (1)OpMI/IpOBaHI/I$I KOMIICTCHIIMU B MHTCIUICKTYAJIBHBIX, I'PAXKIAHCKO-IIPABOBbIX, KOMMYHUKAIIMOHHBIX U I/IH(i)OpMaIII/IOHHLIX o0nacTsX.

B 9 xmacce yqamuecsa MOJIYYakOT 3HAHUS 00 OCHOBHBIX 3aKOHAax JKM3HH Ha BCeX YPOBHIX eé OopraHu3anuu, 3HAKOMATCA C COBPCMCHHBIMHU
JOCTHMXKCHUSAMU B obnactu 6I/IOJ'IOFI/II/I, OCO3HArOT MCCTO 4YCJIIOBCKA B 61/100(1)epe H €ro OTBCTCTBCHHOCTL 3a COCTOAHHUC IIPUPOIBI. B KypC€ TaKKE
IpOoXOAATCs OCHOBBI HUTOJOI'MH, TCHECTUKH, CCICKIINH, TCOPUA 3BOJIIOLUU.

P€3YJIBT3TBI U3ydCHHUA NpCIMETa B OCHOBHOI IIKOJIE pasaCJCHbl Ha NPCAMETHBIC, METAIPECAMCTHBIC U JIMYHOCTHBIC, U YKa3aHbl B KOHIIC TCM,
pa3acisioB U KypCOB COOTBETCTBCHHO.

Tpebosanusn K ypoeHIo n0020mMo6KU yuaujuxcsa K okonuanuio 9 knacca

B pe3ynbrate ocBoeHHs Kypca Ouonoruu 9 kiacca ydyamnipecs JOJKHBI OBIAJETh CIEAYIOUMMHI 3HAHUSMU, YMEHUSIMU 1 HaBBIKaMHU.
Jluunocmuvim pe3ynbmamom uzyueHus npeomema AeNAemcs YopmMuposanue ciedyrouux YMeHul U Kayecma:
® pa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
e BOCHUTaHHE OEPEKHOTO OTHOLIEHUS K IpUpoJie, POPMUPOBAHUE IKOJIOTUIECKOTO CO3HAHUS;
® IIPU3HAHUE BBICOKO LIETIOCTU XKHU3HH, 3J0POBbsI CBOETO U IPYI'HX JIOACH;

¢ Pa3BUTUC MOTHUBAIHU K INOJYUCHUIO HOBBIX 3HaHI/II>'I, I[aJ'ILHeI‘/’II_HCMy HN3YUCHUIO CCTCCTBCHHLIX HAYK.
¢ OTBCTCTBCHHOI'O OTHOHICHUA K YYCHUIO, TPYY,



L[EJIOCTHOTO MUPOBO33PEHHUS;
OCO3HAHHOCTH U YBAXUTCIIbHOT'O OTHOIICHHA K KOJUICTaM, APYTrUM JIFOSIM,
KOMMyHHKaTHBHOﬁ KOMIICTCHIIMU B O6IJ_I€HI/II/I C KOJZICraMH,

OCHOB 3KOJIOTM4ECKOU KYJIBTYpPbI

Memanpeomemuoim pe3yibmamom uzyierus Kypca Aeiaemcs hopmuposanue YHU8epcaibHbix yueonvix oeticmsutl (YV/])

Perynstunbie YV I:
e (CamocTrosTenbHO O0HAPYXHUBATh B (POPMHUPOBATH YIeOHYIO TIpoOIeMy, onpeaesats Y /1;

e BpiiBUraTh BEpCHUU pEIICHHsS MPOOJIEeMBbI, OCO3HABATh (M WHTEPIPETHPOBATh B CiIydae HEOOXOIMMOCTH) KOHEUHBIH pe3ysbTaT, BhIOUPAThH
CpelICTBA IOCTUKEHUS LIEIH U3 TMIPEII0KEHHBIX, a TAKKE UCKATh UX CAMOCTOSATEIIBHO;

e CocTaBiATh (MHIUBHUIYyaJIbHO WU B TPYIINE) IJIAH PEIICHHs TPOOIeMBbI (BBITIOTHEHHUS TIPOCKTA);

e Pabortas mo miaHy, CBEpSATh CBOM JEHCTBHUS C IIENbI0O U, MPU HEOOXOAMMOCTH, HCIPABIATH OIIMOKH CAMOCTOATEIHHO (B TOM YHUCIE U
KOPPEKTUPOBATh TUIAH);

e B auanore ¢ yuureneM COBEPIICHCTBOBATh CAMOCTOSITENIbHO BBIOPaHHbBIE KPUTEPUH OLICHKH.
ITo3naBarenwubie YV /:
e AHalu3UpOBaTh, CPAaBHUBATH, KIaCCU(DULIMPOBATDH (DAKTHI U SIBICHUS;
e BpIABISITh IPUYUHBI U CIIEICTBUS MIPOCTHIX SBJICHUI;
e OcymlecTBIATh CPaBHEHUE U KJIACCU(PUKALINIO, CAMOCTOSITEILHO BBIOMpast KpUTEPUI 1JIs1 YKa3aHHBIX JIOTHUECKUX ONepaluii;
e CTpouTh JIOTHUECKOE PACCYX ACHHE, BKIIOUAIOLIEE YCTAHOBIEHUE IPUYMHHO-CIIEICTBEHHBIX CBS3EH;
e (CoznaBaTh CXeMaTHYECKHE MOJEIH C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTa;
e (CocCTaBNATh TE3UCHI, pa3IMYHbIE BU/IBI IIJIAHOB (IIPOCTHIX, COKHBIX U T.II.)

e [IpeoOpa3zoBbiBaTh MH(POPMAIIUIO U3 OJHOTO BUA B IpYroil (TabauIly B TEKCT);



OHpGI[eJISITB BO3MOXXHBIC HCTOYHHKH HCO6XOI[I/IMBIX CBGI[GHI/Ifl, MMPOU3BOANUTL IIOHUCK I/IH(I)OpMaI_[I/II/I, AHAJIIM3UPOBATL W OLCHHUBATL €€
JOCTOBCPHOCTD.

Kommynukatusnasie YV /1:

CaMocToATeIbHO OPraHU30BbIBATh YUeOHOE B3aUMOCHCTBHE B IpyMie (ONpeenaTh o0Lue eI, JoOroBapuBaThes Ipyr ¢ APYrom);
B nuckyccun ymeTh BBIABUHYTH apTyMEHTHI M KOHTAPTYMEHTHI;
YYUTHCSI KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM TPU3HABATH OMIMOOYHOCTh CBOETO MHEHHSI U KOPPEKTUPOBATH €T0;

[ToHnmas Mo3uLMIO APYroro, paszivyaTb B €ro pedd: MHEHHME (TOUKY 3peHHs), 10Ka3aTeIbCTBO (ApryMeHTbl), (akThl (TUIOTE3bl, AKCHOMBI,
TEOpHUN);

YMeTh B3IIAHYTb HAa CUTyaluIo C WHOM MMO3UIUHU U JOTOBApPUBATHCA C JIFOAbMUH MHBIX HOSHHHﬁ.

IIpeomemuuim pe3ynibmamom uzyuenus Kypca seisnemcs ChopmMuposanHocmy Cle0yrouux YMeHulL:

IToHUMATEH CMBICH OHOIOTHYECKUX TCPMHUHOB;

3HaTh 0COOEHHOCTH KM3HH KaK (POPMBI CYIIECTBOBAaHUS MaTEepPHUU;

[Torumath posib GU3NUECKUX U XMMHUYECKHX MPOLIECCOB B )KUBBIX CHCTEMaX Pa3IUYHOTO UEPAPXUUECKOTO YPOBHS OpraHU3AINMY;

3HaTh PyHIaMEHTaIbHbBIE TOHATHS OMOJIOTHH;

[ToruMaTh CynHOCTH TPOIIECCOB OOMEHA BEIIECTB, OHTOT€HE3a, HACIEACTBEHHOCTH U U3MEHYUBOCTH;

3HaTh OCHOBHbIE TEOPUHU OMOJIOTHUHU: KIETOYHYIO0, XPOMOCOMHYIO TEOPHUIO HACIEICTBEHHOCTH, IBOJIOIMOHHYIO, aHTPOIOTeHe3a

3HaTh OCHOBHBIE O0JIACTU TPUMEHEHHS OMOJOTMYECKUX 3HAHUM B MPAKTUKE CEIHCKOTO XO35UCTBA, B psifie OTpacieil MPOMBIIIEHHOCTH,
MIpU OXpaHe OKPYKarollleil cpebl U 310POBbs UETIOBEKA;

YMeTh TONb30BaThCAd 3HAHHEM OOIIEOMOTOTUYECKUX 3aKOHOMEPHOCTEH sl OOBSACHEHHS C MaTepUaTUCTHUYECKHX IO3UIIHI BOMPOCOB
MPOMCXOXKICHHS U Pa3BUTHUS )KU3HU Ha 3eMJie, a Tak)Ke pa3IuYHbIX TPYII paCTEHUM, KUBOTHBIX, B TOM YHCJIE U YEJIOBEKA;

JlaBaTh apryMeHTHPOBAHHYIO OIICHKY HOBOW MH(OpPMAaIIUH 11O OMOJIOTUYECKUM BOTIPOCAM;

YMeTh paboTaTh ¢ MUKPOCKOIIOM M U3TOTOBJISITH MPOCTEHIITE TIPEMapaThl AJIsI MUKPOCKONTMYECKUX UCCIIEI0BAHUT;

PemraTe reHeTndeckue 3agaun, COCTABIATH POJOCIOBHBIC, CTPOUTH BApUAIMOHHBIE KPUBBIE HA PACTUTEILHOM M )KHBOTHOM MaTepuale;

Hcnonvzosams npuo6pemeHHbze SHAHUA U YMEHUA 8 I’lp(leulleCKOIZ 0esamenlbHOCMU U NOBCEOHEBHOU HCUSHU OIS

CO6J'IIOI[CHI/I$I MEp HpO(I)I/IJIaKTI/IKI/I 3360J’ICB3HPII>1, BbI3bIBACMBIX PACTCHUSAMU, ) KUBOTHLIMU, 6aKTCpI/IHMI/I, r pI/I6aMI/I " BUpYyCaMU.

OKa3aHuA nepBoﬁ IIOMOIIHN ITPH OTPABJICHHUU SAJOBUTBIMHA FpI/I6aMI/I, pacCcTCHUAMHA, YKyCaX JKUBOTHBIX.



L4 paHHOHaHBHOﬁ OpraHu3aluvu Tpyaa U OTAbIXa, CO6J'IIOI[CHI/IH IIpaBHJI IIOBCACHUA B 01<py>1<afomeﬁ cpeac.
¢ BbIpalllMBaAHUA U PASMHOKCHHA KYJIBTYPHBIX paCTeHI/Iﬁ " JOMAIIHUX KUBOTHBIX, YXO/Jd 3a HUMMH.

¢ TIPOBCACHUA Ha6JII0l[eHI/II71 3a COCTOSIHUEM COOCTBECHHOIO opraHusma.

Ha usydenue mpenmera otBoAuTcs 2 yaca B Henento, uroro 68 1 B roa. Otbop dopm opranuzanuu oOydeHHUs OCYIIECTBISETCS C y4YETOM
€CTECTBEHHO-HAYYHOTO COJIepKaHus. boiplioe BHUMaHUE yAENsSeTcs JIa0OpaTOPHBIM M MPAKTUYECKUM paboTaM, MUHUMYM KOTOPBIX ONpEACTICH B
Ka)XJIOM pa3zelie NporpaMMsl.

Coaep:xanue yueOHOI0 npeamera
Brenenue (1 u)

Mecto KypCa B CUCTEMC €CTCCTBCHHOHAYYHBIX AUCHUIIIINH, 4 TAKKC B OMOJIOTHYECKUX HayKax. ]_ICJ'II/I " 3aa4u Kypca. 3HadeHue npeamMeTa it
MOHUMAaHUS €IMHCTBA BCET0 *KUBOT0 ¥ B3aMMO3aBUCHMOCTH BCEX YacTeu 6I/IOC(1)epI>I 3emin.

Paznen 1. DBomrorus sxuBoro mupa Ha 3emie (21 u)
Tema 1.1. MHOr0OOpa3ue )KUBOTO MHpa. Y POBHH OPraHU3alMN U OCHOBHBIC CBOMCTBA KUBBIX OPTaHU3MOB (2 1)

YpoBHHM OpraHu3zaluy >KU3HU: MOJEKYJISPHO-TEHETUYECKUW, KIIETOYHBIM, TKAHEBBIM, OpPraHHbIA, OPraHU3MEHHBIN, MOMYISIHOHHO-BUIOBOM,
OounoreorieHOTHUECKU 1 OnochepHbiii. EQMHCTBO XMMHMUYECKOTO COCTaBa XKUBOW MaTEpHUH; OCHOBHBIC TPYIIBI XMMHYECKUX SJIEMEHTOB M MOJIEKYII,
oOpasyromue >xuBoe BemecTBo Ouocheprl. KierouHoe cTpoeHne opraHu3MoB, Hacemsitonux 3emmro. OOMEH BEIIECTB M CaMOPETYISIIus B
ounosornuecknx cucremax. CaMOBOCIPOM3BEIEHNE; HACJICICTBEHHOCTh M W3MEHYMBOCTh KaK OCHOBAa CYIIECTBOBAHHS JKMBOW martepuu. Poct m
pasButue. Pazapaxumocts; GopMbl H30MpATETFHON PEaKIIMH OPTaHU3MOB HA BHEIIHHE BO3JAEHCTBHSA. PUTMUYHOCTD MPOIIECCOB JKU3HEIEATEIHHOCTH;
OMOJIOTMYECKHE PUTMBI U UX 3Ha4YeHHE. J[MCKPETHOCTh KUBOTO BEILIECTBA M B3aUMOOTHOIIEHUS YacTH U IEJIOr0 B OMOCHUCTEMaX. DHEPro3aBUCUMOCTh
KHUBBIX OPraHuU3MOB; (QopMbl MOTpeOIeHus dHeprun. LlapcTBa KUBOM MPHUPOABI; KpaTKas XapaKTEpUCTHKA €CTECTBEHHON CHUCTEMBbI KiiaccuuKaImm
KUBBIX OpPraHu3MoB. BusioBoe paznoobpasue.

JlemoHCTpanys



e (CxeMbl, OTpaXkarolle CTPYKTYpPbI APCTB KUBOW ITPUPO/IBI.
[IpenmeTHbIe pe3ynbTaThl O0yYCHHS

Yuamuecs T0JKHBI 3HAThH:

— YPOBHHU OpraHU3alluy >KMBOM MaTepuu M HAy4YHbIE JUCUUIUIMHBI, 3aHUMAIOIIUECs U3YYCHHEM IPOIECCOB KU3HEACITEIIbHOCTH Ha KaXKJIOM W3
HUX;

— XHUMHYECKUH COCTAB KMBBIX OPTraHU3MOB;

— pOJIb XUMHYECKHUX JIEMEHTOB B 00pa30BaHUU OPraHUYECKUX MOJICKYIT;

— CBOMCTBA )KUBBIX CUCTEM U OTJIMYHUE UX MPOSIBICHUH OT CXOHBIX MPOIIECCOB, MPOUCXOAIINX B HEXKUBOU MPUPOJIC;

— IIapCTBa )KMBOM MPUPOJIbI, CACTEMATHKY M MPECTABUTENICH Pa3HbIX TAKCOHOB;

— OPHUEHTHPOBOYHOE YHCIIO M3BECTHBIX BUIOB )KMBOTHBIX, PACTEHUH, TPUOOB U MUKPOOPTaHU3MOB.

VYyamuecs 10JKHBI yMETh:

— J1aBaTh OMpPEJEICHUSI YPOBHEN OpraHU3alliy )KHUBOTO U XapaKTepU30BaTh MPOLIECCHI JKU3HEACATEIFHOCTH Ha KaXK/I0M U3 HUX;

— XapaKTepu30BaTh CBOMCTBA )KUBBIX CUCTEM;

— OOBSCHATD, KaK MPOSIBIISIIOTCS CBOWCTBA KUBOT'O HA KAXK/I0M U3 YPOBHEHW OpraHU3alluy;

— MPUBOJINUTH KPATKYIO XapaKTEPUCTUKY UCKYCCTBEHHON M €CTECTBEHHOM CUCTEM Ki1acCU(DHUKAITIH KUBBIX OPTraHH3MOB;

— OOBSCHATD, MIOYEMY OPTaHU3MbI OTHOCSIT K Pa3HBIM CUCTEMATHYECKUM T'PYIIIIaM.

Tema 1.2. PazButre 6M0JI0TUHU B 10AapBUHOBCKUHN TIepro (2 1)

Pazeumue 6uonocuu 6 oooapsurosckuii nepuod. I'ocnoocmeo 8 Hayke npeocmasienuii 06 «UHAYAILHOU YenecooOpasHOCmuy U HeusMeHHOCU
arcusoll npupoovl. Pabomer K. Jlunnes no cucmemamuxe pacmenuti u dcusomusix. Jeonoyuonnas meopus XK. b. Jlamapka.

JlemoHCTpanus
e buorpadun yuéHbix, BHECIINX BKJIaJ B pa3BUTHE 3BOTIOUMOHHBIX uaeil. XKusub u nesrensHocTs K. b. Jlamapka.

Tema 1.3. Teopus Y. JlapBuHa 0 IPOUCXO0KICHUU BUIOB ITyTEM €CTECTBEHHOTO 0TOOpa (5 )

[Tpennoceinku Bo3HUKHOBeHUs ydeHus Y. JlapBuHa: JIOCTHMXKEHHs B 00JacTH €CTECTBEHHBIX HAyK, SKCIeIUIMOHHBbIN Marepuan Y. JlapBuHa.
VYuenue Y. [lapBuHa 006 uckycctBeHHOM otOope. Yuenue Y. JlapBuHa o ecTecTBEHHOM oTOOpe. Buj — snemeHTapHas 5BOJIIOLMOHHAS €AMHUIIA.
BceoOmas nHAMBHAYyaIbHAS U3MEHUYUBOCTD M N30BITOYHASI YMCIEHHOCTh MOTOMCTBA. boph0a 3a cyriecTBOBaHUE U €CTECTBEHHBIN 0TOOD.

JlemoHCTpanus

e buorpadus Y. Japsuna. Mapuipyt u koHkpeTHble Haxoaku Y. JlapBuHa Bo Bpems myTeliecTBUs Ha Kopadie «buripy.

[IpenmMeTHbI€ pe3ynbTaThl 00y4YEeHUS

Yyamuecs IO KHBI 3HATH:

— OpCACTABJICHUA €CTECTBOMCIIbITATENEH IIO,Z[&pBHHOBCKOfI OIIOXH O CYITHOCTHU JKHUBOH IIpUpPOAbI;
— B3I b1 K. Jluanes Ha CUCTCMY KUBOI'O MHUPA,



— OCHOBHBIE TOJIOXKEHUS 3BomonnoHHoM Teopun K. b. Jlamapka, e€ mo3uTHBHBIE M OIIMOOYHBIEC YEPTHI;

— yuenue Y. [lapBuHa 00 HCKYCCTBEHHOM OTOOpE;

— yuenue Y. /lapBuHa 0 eCTeCTBEHHOM OTOOpE.

VYyamuecs 107KHbI YMETD:

— OLIEHUBATh 3HauUeHUe FBoroLoHHON Teopuu K. b. Jlamapka juid pazsutus 6uosaoruu;

— XapaKTEepU30BaTh IIPEANOCHUIKM BOZHUKHOBEHUS IBOIIOLIMOHHON Teopun Y. JlapBuHa;

— J1aBaTh OINPEACICHUE MOHATUAM «BUI» U «IIOMYJIALH;

— XapaKTepu30BaTh IPUYMHBI OOPHOBI 32 CYLLIECTBOBAHUE;

— OIpeneNsATh 3HaYeHne BHYTPUBUI0BOM, MEXBUI0BOM OOpHOBI 3a CyILIECTBOBaHUE U OOPbOBI ¢ a0MOTHYECKUMU (haKTOPaMHU CPEbl;
— JlaBaTh OLIEHKY €CTECTBEHHOMY OTOOpY KaK pe3ysbTaTy O0OpbObI 3a CyLIECTBOBAaHHE.

Tema 1.4. ITprcnoco0IeHHOCTh OPTaHU3MOB K YCIIOBUSIM BHEIIHEH Cpeibl Kak pe3yabTaT JeHCTBUSI €CTECTBEHHOTO 0TOOpa (2 1)

[TpucnocoOuTenbHbIe 0COOEHHOCTH CTPOCHUs. [I0KpOBUTEIBCTBEHHAs! OKpAacKa IIOKPOBOB TeJa: CKPBIBAIOIIast OKpacka (OJHOTOHHAS, IBYTOHOBAs,
pacwieHsionias W Op.); HOpeAocTeperaromias okpacka. Mummkpusa. IlpucnocoOuTensHOEe TOBEAEHHE IKHBOTHBIX. 3a00Ta O TIOTOMCTBE.
dusnonornyeckne agantanui. OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH.

JlemoHCTpanus

e HMmmocTpaiuu, 1eMOHCTPUPYIOIINE CTPOCHUE TEla KUBOTHBIX M PACTHUTEIBHBIX OPraHU3MOB, 00€CIEUHBAIOIINE BHIKMBAHUE B THITMYHBIX
JUISL HUX YCJIOBUSIX CYIIECTBOBAHHUS.
e [Ipumepbl pa3nUYHBIX BUJIOB TOKPOBUTEIBCTBEHHON OKPACKU Y dKUBOTHBIX.

JlaGopaTopHble paboThI

OOcyxaeHne Ha MOJIENISX POJIH MPUCIIOCOOUTEIHHOTO ITOBEICHUS )KUBOTHBIX.

[IpenmeTHbIC pe3ynbTAaTHl O0yUCHHS

Yyamuecs T0JKHBI 3HATh:

— THUIBI TOKPOBUTEJILCTBEHHON OKpackH (CKpbIBaroIlas, MpelocTeperarolnas) U uX 3HaYeHUe JJ1s1 BBLKUBAHUS;

— OOBSCHATH OTHOCUTEINIBHBIN XapakTep MPUCIIOCO0ICHUI];

— 0COOEHHOCTH MPHUCIIOCOOUTENBHOTO ITOBEICHUS.

VYdamuecs 10JKHBI YMETh:

— NPUBOAMUTH MPUMEPHI IPUCIIOCOOUTENILHOTO CTPOCHHUS Tela, MOKPOBUTEIBCTBEHHOM OKPACKU TOKPOBOB U ITOBEIEHUS KUBBIX OPTaHU3MOB.

Tema 1.5. MukpoaBosrorus (2 4)

Buj xak reHeTHYeCKH M30JIMPOBaHHASI CHCTEMA; PENPOTYKTHBHAS M30JSIIHS U €€ MeXaHU3MBbIL. [lomynsonHas CTpYKTypa BUA; SKOJIOTHYECKIE U
TCHETHYECKHE XapPaKTePUCTHKH TONysinuid. [lomynmsimus — »iieMeHTapHas 5SBOJIONMOHHAS eauHMNA. [yt W CKOpOCTh BHI000pa3OBaHWS,
reorpauyeckoe U HKOJIOrMYecKoe BU1000pa3oBaHHe.

JlemoHCTpanys



e (CxeMmpbl, WUTIOCTPUPYIOIIME POIIeCcC Treorpaduyeckoro BUA000pa3oBaHMs.

e KuBble pacTeHMS M JKMBOTHBIC, TepOapuHM M KOJUICKLIUH, MOKA3bIBAIOIINE HHIUBUAYAJIbHYIO HM3MEHYHBOCTH M pazHO0Opashe COpTOB
KYJIBTYpHBIX PACTeHHH M TOPOJ JOMAIIHUX XMBOTHBIX, a TAK)KE PE3yJIbTaThl MPHCIOCOOJCHHOCTH OPraHMU3MOB K Cpele OOMTaHus U
pe3yabTaThl BU000pa30BaHusl.

[TpakTuyeckue paboOTHI:

*
1. WUsyuenwue npucrnocoOIEHHOCTH OPraHU3MOB K cpesie OOUTaHus . .
2. VI3yueHue U3MEHUYMBOCTH, KPUTEPUEB BUA, PE3YJIHTATOB HCKYCCTBEHHOT0 0TOOPA HA COPTaX KYJIbTYPHBIX PACTCHUH .

[IpenMeTHbIe pe3ynbTaThl 00y4EHUS

Vyamuecs J0IKHBI 3HATh:

— 3Ha4eHuE 3a00THI O IIOTOMCTBE JJIS BEDKMBAHUS,

— OTPEIEIICHUS TOHATHI «BUI» U «IIOMYJISIITUS;

— CYIIHOCTh T€HETUYECKHUX MPOIIECCOB B MOIMYJISAIUAX;

— (OpPMEI BUL000Pa30BaHHS.

VYyamuecs 107KHBI yMETh:

— OOBSICHATH MIPUYUMHBI pa3fielieHus] BUJOB, 3aHUMAIOIIUX OOIIMPHBIN apean 0OUTaHus, Ha TOMYISIUY;

— XapaKTepU30BaTh MPOIECC FIKOJIOTHYECKOTO U TeorpaduuecKoro BU1000pa3oBaHuS;

— OILICHMBATh CKOPOCTh BUA000Pa30BaHUs B PA3IMYHBIX CUCTEMATHUCCKUX KaTETOPUSIX KUBOTHBIX, PACTCHHH U MUKPOOPTaHU3MOB.

Tema 1.6. buonornuecku nmociaeacTBUs aganTanuu. Makpo3postonus (3 4)

I'maBHBIE HampaBiieHUs 3BOJIOLMOHHOIO Iporecca. buonornueckuit mporpecc u 6uonoruueckuil perpecc (A. H. Cesepuon). Ilytu noctuxenus
Ononoruyeckoro mporpecca. OCHOBHbIE 3aKOHOMEPHOCTH ABOJIIOLHUH: JAWBEPTEHINS, KOHBEPreHIWs, mapamienusM. [IpaBuia >BOIIONMM TPy
OpraHU3MOB. Pe3ynbTaThl 3BOIIOIMN: MHOT000pa3ne BUOB, OPraHUYECKast [[eJIeCO00Pa3HOCTh, TOCTENEHHOE YCIOKHEHNE OpPraHN3aIHH.

JlemoHCTpanus

e [Ipumepbl rOMOJIOTHYHBIX U AHAJIOTUYHBIX OPTaHOB, UX CTPOEHMS U TPOUCXOXKACHUS B OHTOICHESE.

e (CXeMbl COOTHOLIEHMS ITyTel MPOrpecCUBHON OMOIOTMYECKOM IBOIIOIIUH.

e Marepuansl, XapakTepU3yIOIlKue MpeACcTaBUTeNeH KUBOTHBIX M pacTeHHUH, BHECEHHBIX B KpacHyl0 KHUTYy M HaxOZsIIUXCS MO OXPaHOM
rocy1apcrBa.

[IpenMeTHBIE pe3ynbTaThl 00YIECHUS

Yyamuecs T0JKHBI 3HATH:

— TJIaBHBIE HAIIPABJICHUS IBOJIIOIIUHU: OMOJIOTHUECKHUI TIPOrpecc U OMOJIOTHYECKUI perpecc;

— OCHOBHBIE 3aKOHOMEPHOCTH IBOJIIOIMA: JTUBEPIeHITNIO, KOHBEPTCHIIHIO U ITAPAIIICITH3M;

— Pe3YJIbTAThI SBOJTFOIIHH.

VYyamuecs 10TKHbBI YMETh:

— XapaKTepu30BaTh MyTH JOCTIXKEHHS OMOJIOTHYECKOTO TIporpecca: apoMopd o3, UANO0AANITAIUIO B OOIIYIO JIeT€HEPAIIHIO;
— MPUBOAUTH MIPUMEPHI TOMOJIOTHYHBIX ¥ AHATIOTUYHBIX OPTraHOB.



Tema 1.7. BosHuKHOBEeHHE KU3HU Ha 3emite (2 9)

Opranuyeckuii MUp Kak pe3yJbTaT 3BONIONMU. BO3HMKHOBEHHE M pa3BUTHE >KU3HU Ha 3emiie. XUMUYECKUH, MPeAOHMOJOTHUYECKUil (Teopus
akagemuka A. . OmapunHa), OMOJIOTMYECKUN W COLMAIBHBIN 3Tambl Pa3BUTHA KUBOW Marepuu. DUIOTeHETHYECKHEe CBS3U B JKMBOW TNPHPOJIE;
€CTEeCTBEHHAs KJIacCU(UKAIUS )KUBBIX OPraHU3MOB.

JeMoHcTpanus
e (CxeMbl BO3SHUKHOBEHHS OJHOKJIETOYHBIX 3YKapHOT, MHOTOKJIETOUHBIX OPIraHU3MOB, Pa3BUTHUS APCTB PACTEHUN U )KUBOTHBIX.
[IpenMeTHbIe pe3ynbTaThl 00y4EHUS

VYyamuecs J0JKHbBI 3HaTh:

— teoputo akaneMuka A. M. OnapuHa o NpoucX0X/I€HNH KU3HU Ha 3eMIIe.

VYyamuecs 107KHBI yMETh:

— XapaKTepu30BaTh XUMHUECKHUH, MPEIONOIOTMUYECKII, OMOJIOTUYECKUN U COIIMAIBHBIN TAIbl Pa3BUTHUS KUBON MaTEPHH.

Tema 1.8. Pazputne xu3nu Ha 3emie (3 4)

Pa3Butne xu3HM Ha 3emile B apXEHCKyl0 M NIPOTEpO30MCKyro dpbl. IlepBrle cnenpl xku3HM Ha 3emie. llosBiieHHEe BceX COBPEMEHHBIX THIIOB
0ecro3BOHOUHBIX >KUBOTHBIX. IlepBble XopaoBble. PazButue BoIHBIX pacTeHui. Pa3zButHe xu3Hu Ha 3emiie B najneo3oiickyro spy. llosBienue u
3BOJIIOLUS CYXOINYTHBIX pacTeHUH. [lamopoTHUKH, CEMEHHblEe MAaNOPOTHUKH, TOJOCEMEHHblE pacTeHHs. BO3HUKHOBEHHE I03BOHOYHBIX: DbIOBI,
36MHOBOJIHBIE, IIpecMbIKaromuecs. PasButue »xu3HM Ha 3emile B ME3030MCKYI0 W KalHO30MCKyro dpbl. llosBieHue M pacnpocTpaHeHue
IIOKPBITOCEMEHHBIX pacTeHU. Bo3HUKHOBeHME NTULl U MiekonuTaromux. llossiaenune u passutue npumMaros. IIpoucxoxaeHue demoBeka. Mecto
yeJoBeKa B kHMBOH mpupozae. CucreMaTHueckoe MoyiokeHue Buaa HOMO Sapiens B cucteme KMBOTHOTO MHUpa. [IpH3HAKM M CBOWCTBA YeJOBEKa,
MO3BOJISIIOIINME OTHECTU €ro K pa3jIU4HbIM CHUCTEMAaTHYECKHM TpyIaM LapcTBa >KUBOTHBIX. CTaJuM SBONIOIMM YEJIOBEKA: JPEBHEHIINN YelIOBEK,
JPEBHUI YEJIOBEK, MEePBbIC COBpeMeHHbIe Jroau. CBONCTBA YeloBeKka Kak OMOIOrMYecKoro Buma. [lomynsiuoHHas CTpykTypa Buma HOmMo sapiens;
4eJI0BEYECKHE PACHI; pacoo0pa30BaHKE; EUHCTBO IPOUCXOKICHUS pac. AHTUHAYYHAs CYIIIHOCTb Pacu3Ma.

JlemoHCTpanus
e Penpoaykuuu kaptuH 3. bypuana, orpaxaromux (payny u Gpaopy pazaIuuHbIX 3p U IEPUOJIOB.
e (CXeMbl pa3BUTHSI LIAPCTB KUBOM IIPUPOJIBL.
e (OKaMEHENOCTH, OTIIEYaTKU PACTEHUI B IPEBHUX IIOPOJIAX.
e Mopaenu CKeNeToB YeI0BEKa U MO3BOHOYHBIX KUBOTHBIX.

[IpeameTHBIE pe3yIbTATHI 00yUEHUS

VYyamuecs T0JKHBI 3HATh:

— 3Tanbl Pa3BUTHUS KUBOTHBIX U PACTEHUH B pa3IM4HbIE MIEPUO/IbI CYIIECTBOBAHUS 3EMIIH.
VYyamuecs 10TKHbBI YMETh:

— ONUCBIBATh Pa3BUTHUE KU3HU Ha 3eMJie B apXEICKYI0 U MPOTEPO30UCKYIO IPHI;

— ONIMCBIBATh Pa3BUTHUE )KU3HU HA 3eMJIE B AJIEO30MCKYIO 3pY;

— ONIMCBIBATH Pa3BUTHUE KU3HU Ha 3eMJIE B ME3030MCKYIO 3pY;



— OINKCBHIBATH PA3BUTHUE )KU3HU HA 3eMJI€ B KAHHO30MCKYIO 3pYy.
[TpenMeTHbIC pe3ynbTaThl 00yUeHUs | pazmena

Yyamuecs n0oJKHBI 3HATh:

— JBUXKYIIME CUJIbI aHTPOIIOTEHE3A;

— CHCTEMAaTHUYECKOE TOJI0KCHHUE YETIOBEKA B CHCTEME JKMBOTO MHDA;

— CBOMCTBA YeJIoBeKa KaK OMOJIOTHYECKOr0 BUA;

— JTambl CTAHOBJICHHS YeJOBEKa KaK OMOJIOTHYECKOrO BUA;

— pachl 4eJI0BeKa U UX XapaKTePHbIE OCOOEHHOCTH.

VYyammecs T10KHBI YMETh:

— XapaKTepu30BaTh POJIb MPSIMOXOKIEHUS, PA3BUTHS FOJOBHOT'O MO3Ta U TPy/a B CTAHOBIIEHUH YEJIOBEKa;
— OINPOBEPraTh TEOPHUIO pacu3Ma.

MertarnpeamMeTHbIe pe3ynbTaThl 00ydeHHS

VYyamuecs 10JKHBI yMETD:

— paboTaTh ¢ y4eOHMKOM, paboueil TeTpaabio U JUAAKTUYECKUMH MaTepuaiaMu;

— COCTaBJIATh KOHCIIEKT naparpada yaeOHuKa 10 U/UiIM Moclie U3y4eHus: MaTeprasa Ha YPOKe;

— pa3pabarbIBaTh IJIAH-KOHCIIEKT TEMBbI, UCIIOJIb3YS Pa3Hble UCTOYHUKY HH(POpMAIUY;

— rOTOBUTH YCTHBIE COOOIICHUS U TUChMEHHBIE pedepaTsl, HCTIONb3Yys HH(POpMaLHIO Y4eOHUKA U JOMOIHUTEIBHBIX HCTOYHUKOB;

— MOJIb30BAThCsI TIOMCKOBBIMU cUCTeMaMu MIHTepHeTa;

— BBITMIOJIHATH J1a00paTopHbIe PabOTHI MOl PYKOBOACTBOM YUUTEIIS;

— CpaBHUBATh NPECTaBUTENCH Pa3HBIX TPYII PACTEHUH U JKUBOTHBIX, JIENaTh BHIBOJIBI HA OCHOBE CPABHEHHS,

— OIICHWBATh CBOMCTBA MOPO/] IOMAITHUX KUBOTHBIX M KYJIbTYPHBIX PACTEHHI 1O CPABHEHHUIO C TUKUMH MTPEIKAMHU;

— HaXOJWUTh MHPOPMALIMIO O PAa3BUTUHU PACTCHHUN W )KUBOTHBIX B HAYYHO-TIOMYISIPHOHN JIUTEpAType, OMOJOTHUECKUX CIIOBapsIX W CIPAaBOYHUKAX,
aHAJM3UPOBATh U OLIEHUBATH €€, IEPEBOIUTH U3 OJHOH (POPMEI B IPYyTYIO;

— CpaBHHUBATh M COMIOCTABIIATH MEXIy CO00I COBPEMEHHBIX M UCKOTIAEMBIX KUBOTHBIX M3yYEHHBIX TAKCOHOMUYECKUX TPYIIIL;

— HCIIOJIB30BaTh WHIYKTHBHBINA U ISYKTHUBHBIN TIOIXO/IbI TPH U3YICHUH KPYITHBIX TAKCOHOB;

— BBISIBJIATH TIPU3HAKU CXOJICTBA U PA3JIUYUS B CTPOCHUH, 00pa3e JKU3HU U OBEJCHUN )KMUBOTHBIX U YEIIOBEKA;

— 000011aTh U J1enaTh BBIBOJIBI [0 H3YYEHHOMY MaTepHuaiy;

— MPEACTaBIATh U3YUEHHBIN MaTepHal, UCTOIb3ys BO3MOXHOCTH KOMIIBIOTEPHBIX TEXHOIOTHA.

Paznen 2. CtpykTypHas opraHu3aius XUBbIX opranuzMoB (10 u)
Tema 2.1. Xumunueckas opranusanys KJIeTku (2 1)

DneMeHTHBIN cocTaB KJETKU. PacnpocTpaHEHHOCTh 3JIEMEHTOB, MX BKJaJ B 00pa3oBaHUE >KUBOW MaTepuu U OOBEKTOB HEXKUBOH MPUPOIBL.
MaxkpoaeMeHTbl, MUKPOAJIEMEHThI; MX BKJIaJ B O0pa30BaHME HEOPraHMYECKUX M OPraHWYeCKHUX MOJIEKYJ JKMBOro BemlecTBa. Heopranmudeckue
MOJIEKYJIbl JKUBOTO BemiecTBa. Bona; e€é xumuyeckue cBoiicTBa M Omosornyeckas poiyib. Coyli HEOPraHWYEeCKUX KHCIOT, UX BKJaJ B oOecredeHue
IIPOILIECCOB JKU3HEAEATENBHOCTH U MOAJEpKaHNe roMeocTa3a. Pojlb KaTHOHOB M aHHOHOB B OOECIIEUEHUH MPOLIECCOB JKU3HeAeATenbHocTH. OcMoc n
OCMOTHYECKOE JaBJIEHUE, OCMOTHYECKOE IOCTYIUIEHHE MOJEKyld B KieTKy. OpraHuueckue Mojekyisl. buosnorndeckue monumepsl — O€NKH; HX
CTpYKTypHasi opranu3anus. OyHKIUU OETKOBBIX MOJEKYJ. YTJIEBOJABI, UX CTpOEHHE M Ouosiornueckas poib. JKHpPbl — OCHOBHOW CTPYKTYpHBIN
KOMIIOHEHT KJIETOYHbIX MeMOpaH u uctoyHuk sHepruu. JJHK — monexynsl HacneactBenHoctu. Pepymnukanus JIHK, nepenaua nacneacTBeHHON



uHpOpMalUy U3 MOKOJECHUs B mokojieHue. [lepenaya HacnencTBeHHONM nHboOpMaMy U3 Aapa B muToruiasmy; tpanckpunims. PHK, e€ crpykrypa u
¢bynkunu. Madopmanmonusie, TpancnopTaele, pubocomanbpabie PHK.

JlemoHCTpanus

e OOBEMHBIC MOJIETTH CTPYKTYPHOU OpPTaHU3aIUNA OMOIOTUYECKUX IMOTUMEPOB — OCIIKOB M HYKJICMHOBBIX KUCIIOT, IX CPAaBHEHUE C MOJIEIISIMH
MCKYCCTBEHHBIX IMOJIUMEPOB (HAIPUMEp, MOTUBUHIIXIOPUIOM).

[IpenMeTHbIe pe3ynbTaThl 00y4EHUS

Vyamuecs J0JKHBI 3HATh:

— MaKpO3JIEMEHTbI, MUKPOIJIEMEHTHI, UX BKJIaJ B 00pa30BaHUE HEOPTaHUYECKUX U OPIraHUYECKUX MOJIEKYJ )KUBOTO BEIIECTBA;
— XUMHUYECKHE CBOMCTBA M OMOJIOTHUYECKYIO POJIb BOIBI;

— pOJIb KATHOHOB M aHMOHOB B 00ECIICYCHUH MPOIECCOB KUZHEIECATEITbHOCTH;

— YPOBHU CTPYKTYPHOU OpraHu3anuu OEIKOBBIX MOJICKYIT;

— MPUHIUIBI CTPYKTYPHOW OpraHu3aliuy U QyHKIIMH YTIICBOJIOB;

— MPUHIUIBI CTPYKTYPHOW OpraHu3aiuy U QyHKIIHH KAPOB;

— cTpyKTypy HyKJIenHoBbIX kuciot (JJHK u PHK).

VYyamuecs 1071KHbI yMETh:

— OOBSCHSATH MPUHIINI JSHCTBHS (EPMEHTOB;

— XapakTepu3oBaTh QYHKIUN OCIKOB;

— OTMEYaTh YHEPreTHUECKYIO POJIb YITIEBOAOB U IUIACTUYECKYIO (PYHKIIMIO KUPOB.

Tema 2.2. OOMeH BeIIecTB U ITpeodpa3zoBaHKe SHEPTUM B KieTke (3 u)

OOMeH BellecTB U MPEBpaLICHUE SHEPTUU B KJIETKe. TpaHCIOPT BELIECTB 4Yepe3 KiIeTouHyro MeMOpaHny. [IuHo- u ¢arouuto3. BHyTpukieTouHoe
MUIIeBapeHUe 1 HAKOIIJICHUE SHEPIuu; paclieIeHue TI0K03bl. BuocuHTe3 OeNKOoB, AKHUPOB U YITIEBOIOB B KIIETKE.

[IpeameTHBIC pe3yabTaThl 00yUEHUS

VYyamuecs 10JKHBI yMETb:
— ONMCHIBaTh OOMEH BEIIECTB U MPEBPAILEHUE SHEPTHH B KIIETKE;
— NPUBOAUTH NOAPOOHYIO CXEMY Ipoliecca OMOCHHTE3a OETIKOB.

Tema 2.3. CtpoeHue u GyHKIMH KIETOK (5 )

[Ipokapuornueckue kinetku: ¢popma u pazMepsl. L{utomnnazma OakrepuanbHoil kiaeTku. Opranuzanus Meradoiau3Ma y npokapuor. ['eHeTnueckuit
anmapatr Oaktepuii. CmopooOpa3oBanue. PasmHokeHne. MecTo M poJib TPOKApHUOT B OHMOIEHO3aX. DykKapuoTWdeckas kierka. llurommazma
SYKapuOTHUECKON KiIeTKH. OpraHeibl LUTOIUIA3MbI, UX CTPYKTypa W ¢yHKkiuu. Llutockener. BximioueHuss U uX pojb B MeTa0OIU3ME KJIETOK.
Knerounoe sapo— T1EeHTp yhOpaBiIeHUS KHUZHEACSITENbHOCTbIO KIETKU. CTpPyKTypbl KIETOYHOTO sapa: siiepHas 000J104YKa, XpOMaTHH
(rerepoxpomatuH), siApbIIIKO. OCOOEHHOCTH CTPOEHUSI pacTUTENbHOM KieTkH. [lenenue kierok. Kinerku B MHOrokieTouHoMm opranusme. [lonstue o
g depeHIIMPOBKE KIETOK MHOTOKJIETOYHOrO OpraHu3ma. Murotuueckuid nuki: uHTrepdasa, peaymmukanus JHK; muros, ¢assl MUTOTHUECKOTrO
JeNICHUsI U TpeoOpa3oBaHus XpOMOCOM. bruonornueckuii CMbICH U 3HaYeHHE MUTO32a (06ecrosioe pa3sMHOXKEHHUE, POCT, BOCIIOITHEHHUE KJIETOUYHBIX MOTEPh
B (PM3MOJIOTUUECKUX U MATOJIOTHYECKUX yCcIoBUAX). KieTounas Teopust CTpOeHUs] OpraHU3MOB.



JlemoHCTpanys

[IpyHIMNIAAIBHBIE CXEMBI YCTPOMCTBA CBETOBOIO U AIIEKTPOHHOI'O MUKPOCKOIIA.

CxeMbl, WILTIOCTPUPYIOIINE METO/IbI ITPETIapaTUBHON OMOXUMUU U UMMYHOJIOTHH.

Mopenu KIIeTKH.

CxeMblI CTpOEHUS OPraHOUI0B PACTUTEIBHON U )KUBOTHOU KIIETOK.

MuxkponpenapaTsl KI€TOK paCTeHUH, )KUBOTHBIX U OJJTHOKJIETOYHBIX I'PHOOB.

@Urypbl MUTOTUYECKOTO ACJICHUS B KJIETKaX KOPEIIKa JIyKa I10J, MUKPOCKOIIOM U Ha CXEME.
Marepuaisl, paccka3blBarolye o Ouorpausx yuyeHblX, BHECIIUX BKJIaJ B pa3BUTHE KIETOYHON TEOPUH.

[TpakTuyeckue pabOTHI:
1. U3ydeHue KIeTOK GAKTEPHUIi, pACTEHMH U JKMBOTHBIX HAa FTOTOBBIX MUKPOIpPENapaTax .
[IpenmeTHbIe pe3ynbTaThl O0yUSHHS

VYyamuecs J0JKHbBI 3HaTh:

— ONpEeJIETICHUS TOHATHH «IIPOKAPHOTHI, «9YKAPUOTHD», «XPOMOCOMBI», «KAPHOTHUID», «MHUTO3);
— CTpPOEHHE MPOKAPUOTUYECKON KIIETKH;

— CTpOE€HHe MPOKapHOT (OAKTEPUH M CHHE3EIEHBIC BOJIOPOCITH (IIMAHOOAKTEPHUN));

— CTpPOEHHUE DYKAPUOTUUYECKOM KIETKHU;

— MHOroo0pa3zue 3yKapHuor;

— 0COOEHHOCTHU CTPOEHUS PACTUTENHLHOMN U )KUBOTHOM KJIETOK;

— IJIaBHBIC YaCTH KIICTKH;

— OPraHOW/JIbI IUTOTUIA3MBI, BKITFOUCHHSI,

— CTaJil MUTOTHYECKOTO ITUKJIa U COOBITHS, TPOUCXOIAIINE B KIIETKE HA KAXKION U3 HUX;

— TMOJIOKEHHUS KJICTOYHON TEOPHH CTPOSHUSI OPTaHU3MOB;

— OMOJIOTUYECKHI CMBICTT MUTO3a.

VYyamuecs 10TKHbBI YMETh:

— XapakTepru30BaTh META00IN3M Y IPOKAPHOT;

— ONUCHIBATh TEHETUUYECKUH amnmapaT OakTepuit;

— OMUCBIBATH MPOLIECCHI CTOPOOOPA30BAHUS U PA3MHOKEHUS MPOKAPHOT;

— OOBSICHATH MECTO U POJIb MPOKAPHOT B OMOIIEHO3aX;

— XapakTepu30oBaTh (PYHKIIUU OPTaHOMIOB IIUTOIIIA3Mbl, 3HAYCHHE BKIFOYCHUN B KU3HEACSITEIFHOCTU KIETKH;
— ONUCHIBATh CTPOEHUE U (PYHKIIUU XPOMOCOM.

MetanpeamMeTHble pe3ynbTaThl O0yUeHHS

VYyamuecs 10TKHbBI YMETh:

— COCTaBJIATH CXEMBI ¥ TAOJIUIIBI Il HHTETPAIX TTOTyICHHBIX 3HAHHIA;

— 0000111aTh U AeNaTh BBIBOABI 10 H3YYEHHOMY MaTepHainy;

— paboTaTh ¢ JONMOJHUTEIbHBIMA HCTOYHUKAMU MH(POPMALIMU U UCTIOIB30BaTh UX JUIsI TOMCKAa HEOOXO0AUMOr0 MaTepHuaa;
— NPECTABIATh U3YYEHHBIH MaTepHal, UCIOJb3Yysl BO3SMOXHOCTH KOMIBIOTEPHBIX TEXHOJIOTUH;



— OOBSCHATD PUCYHKH U CXEMBI, IPE/ICTABICHHBIC B YUeOHHKE;

— CaMOCTOSITEIILHO COCTABJIATh CXEMBI MPOLIECCOB, IIPOTEKAIOIIUX B KIETKE, U «IIPUBS3bIBATH» OTACIBHBIC MX 3Tallbl K Pa3IU4YHbIM KJIETOYHBIM
CTPYKTYypam; 5

— WUIIOCTPUPOBATH OTBET MPOCTEHIIUMU CXEMaMU U PUCYHKAMU;

— paboTaTh C MUKPOCKOIIOM U U3rOTOBJIATH IIPOCTEMIINE IPEnapaTsl A1 MUKPOCKOIINYECKOTO UCCIIEI0BAHUS.

Pazpen 3. PasMHOXeHME U MHAUBHIYaAbHOE PA3BUTHE OPraHU3MOB (5 1)
Tema 3.1. PazmMHOXeHHE OpraHU3MOB (2 1)

CymHocTs 1 GOPMBI Pa3MHOKEHHS OpraHN3MOB. becrosnoe pa3MHOXKeHUe pacTeHH 1 )KUBOTHBIX. [10710BOE pa3sMHOXKEHHUE JKUBOTHBIX U PACTECHUIA;
0o0pa3oBaHWE TIOJIOBBIX KIJIETOK, OCEMEHEHHE M OIUIOJOTBOpEHME. buonormdeckoe 3Ha4YeHHE IOJIOBOTO pa3MHOXeHMs. ['amerorenes. Ilepmons
0o0pa3oBaHMs TMOJOBBIX KIIETOK: Pa3MHOXKEHHE, pOCT, co3peBaHHe (Meio03) M (opMuUpoBaHME MOJOBHIX KiIEeTOK. OCOOEHHOCTH criepMaTroreHesa u
oBoreHesa. Omio010TBOpEHUE.

JlemoHCTpanus

[Tnakatel, WILTIOCTPUPYIOIIHE COCOOBI BETETATUBHOTO Pa3MHOXKEHHUS TUIOJIOBBIX JIEPEBHEB M OBOLIHBIX KYIBTYp. MHKpoONpenaparsl SHIeKIETOK.
dotorpadun, oTpakaroe pasHooOpa3ue NOTOMCTBA Y OJJHOM Mapbl POAUTEINIEH.

HpeI[MeTHHe PE3YyIbTAaThI O6y‘IeHI/I$I

Vuanuecs J0JDKHBI 3HATE:

— MHOroo0paszue ¢popM 6ecronoro pa3sMHOKEHUS U TPYIIIBI OPraHU3MOB, JIUISI KOTOPBIX OHH XapaKTepPHBI,
— CYIIHOCTH TIOJIOBOTO Pa3MHOKEHUS U €r0 OMOJIOTUYECKOe 3HAUCHHUE,

— TIpOIIeCC TaMEeTOreHe3a;

— M€H03 U ero OMOIOrHYECKOe 3HAUYEHHUE;

— CYIIHOCTH OILIOJIOTBOPCHHS.

VYyamuecs 10TKHbBI YMETh:

— XapaKTepu30BaTh OMOJOTUYECKOE 3HAUECHHE OECIIOIOTO PA3MHOKEHUS;

— OOBSICHATH MPOLIECC Me03a, MPUBOIAIINI K 00pa30BaHUIO TAINTIONIHBIX TaMeT.

Tewma 3.2. UnauBuayalibHOE pa3BUTHE OPraHU3MOB (OHTOTreHe3) (3 u)

OMOpHOHANBHBIN neproj pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTH APOOIIeHNUs; 00pa30BaHUE OJJHOCIONHOIO 3apobliia — OacTynbl. [acTpymsmms;
3aKOHOMEPHOCTH 00pa30BaHUs IBYCIOWHOTO 3apO/ibliia — racTpyiibl. [lepBudHbII opraHorenes u nanbHeimas audQepeHurpoBka TKaHeH, OpraHoB U
cucreM. [locTaomOpuoHanbHBINH nepuos pa3BuTua. PopMbI MOCTAIMOPHOHANBHOIO INepuoja pa3Butusa. Hempsimoe pa3BuTHE; MOJHBIA M HEMOJIHBIN
metamopdo3. buonornueckuit cmpicn pa3Butus ¢ Meramopdosom. Ilpsamoe pasButme. Crapenue. OOmMe 3aKOHOMEPHOCTH Pa3BUTHS.
buorenernueckuii 3akoH. Cxo/1CTBO 3apojbliieii M IMOpUOHaIbHAs AUBepreHius npusHakos (3akoH K. bapa). buorenernueckuii 3akon (9. ['exkens u
K. Mromnep). Pabotsr A. H. CeeprioBa 06 aMOpHOHaTBEHON N3MEHUYHNBOCTH.

JlemoHCTpanus



e Talnuupl, WUIIOCTPUPYIOLIHE Tpouecc Meramopdo3a y OeCrHO3BOHOYHBIX (PKECTKOKPBUIBIX M YENIyHYaTOKPBUIBIX HACEKOMBIX) H
MO3BOHOYHBIX (aM(pUOUN).

e Taluuipbl, OTpaXkarolMe CXOCTBO 3apOAbIIIEH T03BOHOYHBIX )KUBOTHBIX.

e (Cxemsl IpeoOpazoBaHMsI OPraHOB U TKAaHEH B (huitoreHese.

[IpenMeTHBIC pe3yIbTaThl O0YICHHUS

VYuyamuecs 10JKHBI 3HATh:

— ONpeJIeIeHUEe MOHITHUS «OHTOTEHE3);

— MEePUOIN3ALINI0 UHIUBUAYAIBHOTO Pa3BUTHUS;

— 9Tanbl SMOPUOHAIILHOTO pa3BUTHS (ApOOIEHUE, FacTPYISALUs, OPraHOTeHE3);

— (opMBbI TOCTIMOPUOHAIBHOTO TIEPUO/Ia PA3BUTHUS: HENPSIMOE Pa3BUTHE, Pa3BUTUE TOJHBIM U HETIOJIHBIM MIPEBPAIICHUEM;
— MPSIMOE Pa3BUTHUE;

— Ouorenernyeckuii 3akoH J. ['exkens u K. Mromepa;

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

VYyamuecs 107KHBI yMETh:

— ONUCBIBATH MPOIIECCHI, TPOTEKAOIIUE TPU APOOTICHIH, TACTPYIISIIUU U OPraHOTEHE3E;

— XapakTepru30oBaTh (POPMBI MOCTIMOPHUOHATIHLHOTO PA3BUTHS;

— pasnu4ath COOBITHSI, COMPOBOXKIAIOIINE PA3BUTHE OPTaHKU3Ma MPU MOJTHOM U HETIOJIHOM IPEBPAIICHUH;
— OOBSICHATH OMOJIOTUYECKHI CMBICIT Pa3BUTHUS C METaMOP(o30M;

— XapaKTepu30BaTh ATAIMbBI OHTOTE€HE3a MPU MPSMOM MOCTIMOPUOHATHLHOM Pa3BUTHUH.

MeTaHpeI[MeTHBIe PE3YyIbTAaThI O6y‘ICHI/I$I

VYyamuecs 10TKHbI YMETh:

— CpaBHHUBATh M COMIOCTABIIATH MEXKILy OO0 ATAIbl Pa3BUTHSI JKUBOTHBIX U3YYEHHBIX TAKCOHOMHYECKUX TPYIIIT;

— WCTOJIH30BATh MHIYKTHBHBIN 1 I€YKTUBHBINA TIOIXO/bI IPH N3YUYEHUH KPYITHBIX TAKCOHOB;

— BBISIBJIATH TIPU3HAKU CXOJICTBA M PA3JINYUS B Pa3BUTUH KUBOTHBIX Pa3HBIX TPYIII,

— 0000111aTh U AenaTh BBIBOABI 10 H3YYEHHOMY MaTepHany;

— paboTaTh C JOMOJHUTEIHHBIMA UCTOYHUKAMU MH(POPMAILINU U UCTIONB30BaTh UX JIUISI TOMCKAa HEOOXOANMOTO MaTepHaa;
— NPEJCTABIATh U3YYEHHBIH MaTepHall, UCIOJb3Ysl BO3SMOXHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHII.

Paznen 4. HacneacTBeHHOCTh U M3MEHYMBOCTH Opranu3MoB (20 )

Tema 4.1. 3aKkOHOMEPHOCTH Haclea0BaHus pu3HaKoB (10 u)

OtkpeiTne [I'. Mennenem 3aKOHOMEPHOCTEW HACIEJOBaHUS TMPU3HAKOB. [ MOPUAOIOTHYECKMA METOJ HW3y4YEHHUsS HACIEIACTBEHHOCTH.
Mounoru0puaHoe u NoauruopuHoe ckpenBanue. 3akoHsl Menaens. HezaBucumoe u cuenieHHoe HacienoBaHue. ['eHeTnueckoe ornpeieiaeHue mnoJa.
['eHoTHM Kak 1eTOCTHAS cHcTeMa. B3anmoielicTBrE allIeIbHBIX U HEAUIEIbHBIX TEHOB B OMPE/IEICHUN TPU3HAKOB.

JlemoHCTpanus

e Kaprel xpoMocoM yenoBeKa.
e PonocnoBHbIE BBIJAIOUINXCA IPENCTABUTENEH KYIBTYPBHI.



¢ XPOMOCOMHBIE aHOMAJIMU Y€JIOBEKa U UX (PEHOTUIINYECKHUE TIPOSIBICHUSI.
[IpakTuyeckue pabOTHI:
1. Pemienue reHETUYECKUX 3a/1a4 U COCTABICHHE POIAOCIOBHBIX.
[IpenmMeTHBIE pe3yabTaThl O0Y4IEHUS

VYuyarmuecs 10KHbBI 3HATh:

— OMpENeNeHUs] TOHATUH «TE€H», <JIOMUHAHTHBIA TE€H», «PEIECCUBHBIM T'€H», «IPU3HAK», «CBOWCTBO», «(PEHOTHI», «TCHOTHUID,
HACJIEACTBEHHOCThY», KA3MEHUYUBOCTDY, «MOJIUDUKAIINNY, KHOPMA PEAKITUN», «KMYTAIHI», «COPT», KIIOPOIA», KIITAMM;

— CYIIHOCTh THOPUOIOTUYECKOTO METO/1a U3YUYECHHUS HACIIEICTBEHHOCTH;

— 3aKOHEI MeHaes;

— 3ak0oH Moprasa.

VYyamuecs 107KHBI yMETh:

— HMCIOJIb30BaTh NIPH PEIICHUU 3a]1a4 T€HETUYECKYI0 CUMBOJIUKY

— COCTaBJIATh T€HOTHUITBI OPTaHU3MOB U 3aMUCHIBATH UX TAMETHI;

— CTPOUTH CXEMBbI CKpEIIUBaHUS IPH HE3aBUCHUMOM U CLECTIJIEHHOM HACJIeIOBAaHUM, HACTIEAOBAaHUH CIICIIICHHOM C I0JIOM;

— CYLIHOCTbh T€HETHUUECKOTO ONPEAEIICHUS M0J1a Y PACTEHUH U )KUBOTHBIX;

— XapaKTepU30BaTh T€HOTUII KAK CUCTEMY B3aUMOJICHCTBYIOLMX T€HOB OPraHU3Ma;

— COCTaBJITh IPOCTEHIIINE POAOCIOBHBIC U PEIlIaTh TEHETUYECKUE 3a/1aUH.

Tema 4.2. 3aKOHOMEPHOCTH U3MEHUYHUBOCTH (6 1)

OcHoBHbIEe (DOpMBI H3MEHYMBOCTH. [ CHOTUNIMYECKAass W3MEHYMBOCTH. MyTarnuu. 3HAYCHUE MYTAIMid Ui TPAKTHKH CEJIBCKOTO XO3SIMCTBa W
ouorexHonorud. KomOMHATUBHAsS HM3MEHYMBOCTh. BOJIONMOHHOE 3HAUYE€HHWE KOMOWHATHBHOM HM3MEHYMBOCTH. DeHOoTHUIIMYecKas, WU
Mo (pHKAIIMOHHAS, I3MEHYHBOCTE. POJIb YCIIOBHIA BHEIITHEH Cpe/ibl B Pa3BUTHH U MTPOSBICHUY MPU3HAKOB U CBOMCTB.

JlemoHCTpanus

e [Ipumeps! MoaMPUKAIMOHHONW U3MEHYMBOCTH.

[TpakTuueckue paboOThI:

1. TlocTpoeHue BapuallMOHHON KPUBOU (pa3Mephl TUCTHEB PACTEHHI, aHTPOITOMETPUIECKIE TAaHHBIC YUAIIHXCS).

[TpenMeTHBIC pe3yIbTAaThl O0YICHHUS

VYyamuecs T0JKHBI 3HATh:

— BHJIBI H3MEHYMBOCTH M PA3TTUIHS MEXKTY HIUMH.

VYyamuecs 10TKHbBI YMETh:

— paciio3HaBaTb MYTaAlMOHHYIO U KOM6I/IHaTI/IBHy10 U3MCHYHNBOCTbD.

Tema 4.3. Cenexuus pacTeHUH, )KUBOTHBIX © MUKPOOPTaHU3MOB (4 1)



LleHTpBl TPOUCXOXKIEHHS M MHOTrooOpas3ust KyJabTypHbIX pacteHuil. CopT, mopoma, mTamMM. METOABI CEIEeKIWU PAcTeHUH M YKUBOTHBIX.
JlocTKEHMSI U OCHOBHBIE HAIPABJICHUS COBPEMEHHOW CEJIEKIMH. 3HAU€HUE CEJEKUMH Ul PAa3BUTHUS CEJIbCKOXO3SIMICTBEHHOIO NPOM3BOACTBA,
MEIULIUHCKON, MUKPOOMOJIOTHUECKON U IPYTUX OTpPaCiieil MPOMBIIIIIEHHOCTH.

JlemoHCTpanus

L4 CpaBHHTeJ’IBHHﬁ AdHaJIM3 ITopoa AOMAalIHUX XUBOTHBIX, COPTOB KYJIbTYPHBIX paCTeHI/Iﬁ N UX JUKHUX IIPEIKOB.
o Komneknuu u nperapaTtbl COPTOB KYJIbTYPHBIX paCTeHHﬁ, OTIINYar0INXCA HauOOJIbIIEH IIJI0OA0OBUTOCTBIO.

[IpenMeTHbIe pe3ynbTaThl 00y4EHUS

Vyamuecs J0IKHBI 3HATh:

— METOJbI CEJICKIIHH;

— CMBICI ¥ 3HAYCHUE SIBJICHUSI T€TEPO3UCa U TOJIUTIIIONIUH.

VYyamuecs 107KHBI yMETh:

— OOBSCHATh MEXAHU3MBI TIEpPEeAaud MPU3HAKOB M CBOMCTB M3 TMOKOJICHHUS B MOKOJCHHUE M BO3HUKHOBEHHE OTJIMUMNA OT POJUTEIHCKUX (HOpM Y
IIOTOMKOB.

MeTaHpeI[MeTHBIe PE3YyIbTAaThI O6y‘ICHI/I$I

VYyamuecs 10JKHbI YMETh:

— JlaBaTh XapaKTEPUCTUKY M'€HETUYECKUM METOAaM U3yueHHs] OMOJIOrMUECKUX 00BEKTOB;

— paboTaTh ¢ yueOHUKOM, paboueil TeTpaabio U AMJAKTHUYECKUMHI MaTepualaMu;

— COCTaBJIATh KOHCIEKT TMaparpada ydyeOHHKa 10 W/ WK TTOCIe U3yUeHUs MaTeprasa Ha YPOKe;

— pa3pabarbIBaTh IJIAH-KOHCIIEKT TEMBI, HCII0JIb3YS Pa3Hble UCTOYHUKN MH(POPMALUY;

— IrOTOBUTH YCTHBIE COOOIIEHUS U MUCbMEHHBIE pedepaThl HA OCHOBE 0000IIEHNS MaTepraia yYeOHHUKA U TOTIOJIHUTEIbHON JIUTEepaTyphl;
— T0JIb30BaThCsI TIOMCKOBBIMU cucTeMamu MHTepHeTa.

Paznen 5. BzanmooTHOIeHHs opranu3Ma u cpeibl. OCHOBBI 9KOJIOTHH (5 1)
Tema 5.1. buocdepa, e€ crpykrypa B pyHKIuu (3 u)

buocdepa — xuBast obonouka mnaneTsl. CTpykTypa Ouocdepsl. KomnoneHTsl 6mochepsl: )XKHBOE BEIIECTBO, BUIOBOW COCTaB, pa3HOOOpasue u
BKJIaJ B Ouomaccy. buokocHoe u xocHoe BemiecTBO O6uochepsl (B. U. Bepnanckwuii). KpyroBopot Bemects B mpupojae. EctecTBeHHBIE cooOIIecTBa
KUBBIX OpraHu3MoB. buoreorieHo3pl. KOMIOHEHTH OHMOTEOIIEHO30B: MPOAYIIEHTHI, KOHCYMEHTHI, PEIyIEeHThl. bHOIIEHO3bI: BHIOBOE pa3HOOOpasue,
MJIOTHOCTh TOMYJANHKM, Ouomacca. AOumormueckue (akTopbl cpenbl. Poilb Temmeparypbl, OCBEMIEHHOCTH, BJIAXKHOCTH W JPYruX (aKTOpOB B
KU3ZHEICSITEIIbHOCTH co00IIecTB. IHTEeHCUBHOCTH IEUCTBHS (haKTOopa Cpeibl; OrpaHUYUBaOIMINKA (GakTop. B3anmosenictBue GpakTopoB Cpesbl, MPeaebl
BBIHOCJIMBOCTH. buotnueckue daktopsl cpeapl. Llenu u cetn mutaHus. DKOJIOTHYECKUE TUPAMUJIBL: YHCeN, OnoMacchl, sHepruu. CmeHa OUOIeHO30B.
[TpuumHBl cMeHBI OMOIIEH030B; (HOPMUPOBaHHE HOBBIX cO0OIIECTB. DOpPMBI B3aMMOOTHOIIEHUH MEXIYy OpraHu3MaMu. [103UTHBHBIE OTHOLIEHUS —
CUMOMO03: MyTyaju3M, Koolepaius, KOMMEHCaIu3M. AHTHOMOTHYECKHE OTHOIIEHHWS: XHUIHUYECTBO, Mapa3uThU3M, KOHKypeHmus. HeiTpambHbie
OTHOIIEHUS — HEUTPAIU3M.

JlemoHCTpanus



CxeMbl, WLTIOCTPUPYIOIIHUE CTPYKTYPY OMoCcdephl 1 XapaKTepU3YIOIIHE e€ OTJCIbHBIE COCTABHBIC YaCTH.
TabnuIel BUIOBOTO COCTaBa U Pa3HOOOPA3Hsl JKUBBIX OPTaHU3MOB OMOCHEPHI.

CxeMbI KpyroBOpOTa BEIIECTB B MPUPOJIE.

KapTsl, oTpakaroiiye reoornaecKyto UCTOPUI0 MAaTEPUKOB, PACIIPOCTPAHEHHOCTh OCHOBHBIX OMOMOB CYIIIH.
Huadmibemel 1 kuHOGUIBEMBL «brocdepay.

[Tpumepbl cuMOHMO03a MEKIY MPEACTABUTEISIME PA3IMYHBIX [TAPCTB KUBOM MTPHPO/IBL.

[IpakTuueckue paboThI:

1. Cocrasnenue cxem nepejiaun BELICCTB M DHEPruH (Lemnei MUTAHUSA) .
2. M3yueHue U ONMHMCAHKE YKOCHCTEMBI CBOSH MECTHOCTH, BHISBIICHHE THIIOB B3aHMOJICHCTBHS Pa3HBIX BUJIOB B TAHHON SKOCHCTEME .

[IpenMeTHBIC pe3yIbTAaThl O0YICHUS

VYyamuecs n0KHBI 3HATh:

— OIpEENICHUE TIOHITHSI «OHoC(ePar, «IKOJIOTHY, KOKPYKAIOIIAs CPEay, «Cpelia OOUTAHUSN», «ITPOIYLICHTBI», «<KOHCYMEHTBI», «PEIYIIEHTHI;
— CTPYKTYpPY ¥ KOMIIOHEHTBI Onochepsr;

— KOMITOHEHTHI )KMBOT'O BELIECTBA U €ro (QYHKIUU;

— KJIacCU(DUIIMPOBATH IKOJOTUYECKHE (PAKTOPBHI.

VYyamuecs 1071KHbI yMETh:

— XapakTepu3oBaTh bromMaccy 3emiu, OUOJIOrHYeCKYIO TPOAYKTUBHOCTE;

— ONUCHIBATh OMOJIOTUYECKHE KPYTOBOPOTHI BEIIECTB B IPUPOJIE;

— OOBSICHATDH EHCTBIE a0MOTUYECKUX, OMOTUYECKUX U aHTPOMOTEHHBIX (PAKTOPOB;

— XapaKTepu30BaTh U Pa3INUaTh IKOJIOTUUECKUE CUCTEMBI — OMOTEOIIeH03, OMOIIEHO3 U arpoleHO3;

— PAacKpbBIBaTh CYITHOCTH M 3HAYEHUE B IPUPOJIE CAMOPET YIS,

— OMHKCHIBATH MPOIECC CMEHBI OMOIEHO30B U BOCCTAHOBJICHUS TPUPOIHBIX COOOIIIECTR;

— XapakTepu3oBaTh (OPMbI B3aMMOOTHOIIICHUH MEXy OpraHu3MaMH: CHMOMOTHYECKUE, aHTHOMOTUYECKHE U HEUTpaIbHBIC.

Tema 5.2. buocdepa u yenosek (2 9)

[TpupoaHble pecypchl M UX HCHOIb30BaHUE. AHTPOINOTeHHbIE (DaKTOpPhl BO3AECHCTBHUS Ha OMOLIEHO3bI (POJib UeOBEKa B MPUPOJE); MOCIEACTBUS
XO3SIACTBEHHOH AeATeNbHOCTH YenoBeka. [IpobiemMbl paloHaIbHOTO MPUPOIOIIOIB30BaHMsL, OXPAaHbl IPUPOABL: 3aIUTa OT 3arpsA3HEHUH, COXpaHeHUe
STAJIOHOB U MaMATHUKOB MPUPO/IbI, 0OecrieyeHne NPUPOAHBIMU PECypCaMH HaceNeHHs IJIaHEThI.

JlemoHCTpanus

e KapTsl 3an10BEAHBIX TEPPUTOPHUI HALLIEH CTPAHBI.

JlabopaTopubie paboThI

(v} *
Anams u OLI€HKA MOCJICACTBHUU ACATCIBHOCTHU YCJIOBCKA B OKOCUCTEMAX .

[IpenmeTHbIe pe3ynbTaThl O0yUSHHS



VYyamuecs J0JKHbBI 3HaTh:

— aHTPOIIOTreHHbBIC (haKTOPHI CPEJIbI;

— XapakTep BO3JCHCTBUS YeioBeKa Ha buocdepy;

— c1oco0bI K METOJIbI OXPAHBI IPUPO/IBL;

— OMOJIOTUYECKUI M COITUATBHBIN CMBICII COXPaHSHHSI BHIOBOTO pa3HOOOpa3usi OMOIIEHO30B;
— OCHOBBI PAIIMOHAIBHOTO MPUPOJIOTIOTH30BAHUS;

— HEeHWCUepIaeMble U OYEPIIaeMbIE PECYPCHI,

— 3aIlOBEJIHUKY, 3aKa3HUKH, apku Poccuu;

— HECKOJIbKO PacTEHUH 1 )KUBOTHBIX, 3aHECEHHBIX B KpacHyro KHHTY.

VYyammecs T10KHBI YMETh:
— NPUMEHATh HAa TPAKTUKE CBEICHUS 00 SKOJIOTMYECKUX 3aKOHOMEPHOCTSX B IIPOMBIIUICHHOCTH W CEIBCKOM XO3SHCTBE IS TPABHUIBHOM

OpraHu3alM JIECOBOJCTBA, PBIOOBOJCTBA, a TAaKXKe U1 DPELICHHS BCEro KOMILIEKCA 3aJad OXpaHbl OKPYXKAIOWIEH Cpeibl M PalMOHAIBHOIO
MIPUPOIONOJIB30BaAHUS.

MertarnpeaMeTHbIe pe3ynbTaThl 00yUeHHS

VYyamuecs 107KHBI yMETD:

— paboTaTh ¢ yueOHUKOM, paboueil TeTpaabio U AMJAKTHUYECKUMHI MaTepuallaMu;

— COCTaBJIATh KOHCIIEKT Naparpada yueOHUKa 10 W/UIIH 110cie U3YUEeHUsl MaTepHasa Ha YPOKe;

— pa3pabaThIBaTh IJIaH-KOHCIEKT TEMBI, UCIIOJIb3Ys pa3Hble HCTOUHUKU MH(POPMALIUY;

— IOTOBUTH YCTHBIE COOOILEHUS U MUCbMEHHBIE pedepaThl Ha OCHOBE MH(POPMALIMU U3 YUeOHMKA U JIOTOJIHUTEIBHBIX HCTOUHUKOB;
— I0JIb30BaThCsl IOUCKOBBIMU cucTeMaMu MHTepHeTa;

— n30MpaTeNbHO OTHOCUTHCS K OMOJIOTHYECKO HHpOpMalH, CoIepIKallIeiics B cpelICTBaX MaccoBOW HH(pOpMALIUH.

JInuHOCTHBIE pPE3yNbTAThl O0yUEHUS

— ¢GOopMHPOBAHHE YYBCTBA POCCUNUCKON IPaXkIaHCKOW MACHTHYHOCTHU: MAaTPUOTU3MA, JTIOOBH M yBakeHHsI K OTEUeCTBY, UyBCTBA TOP/IOCTH 33 CBOIO
poauHYy;

— OCO3HaHUA yJyalliuMHUCS OTBETCTBECHHOCTHU W J0JIra NCpea POI[HHOfI;

— OTBETCTBEHHOE OTHOIIEHUE K 00YUYEHUI0, TOTOBHOCTh U CLIOCOOHOCTh K CaMOOOPa30BaHMIO;

— (hopMupoBaHHE MOTUBAIMH K OOYYEHHIO U TO3HAHUIO, OCO3HAHHOMY BBIOOpY Oyayuiei mpodeccuu;

— yyaluecs: JOJDKHBI CTPOMThH JalbHEHIIYI0 WHAMBHMIYalIbHYIO TPAaeKTOpHUIO OOpa3oBaHMs Ha Oa3e OpuEHTauuu B MHpe Mpodeccuil u
po¢eCcCHOHATBHBIX MTPEANOUYTEHUH;

— (hopMupOBaHHE LEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTHKH;

— coOIIro/IeHNe yJallluMUCS U ITpornarai/sia mpaBuil MOBEACHHS B IPUPO/IE, TPUPOI00X PAHUTENBHON 1€ATEIbHOCTH;

— YMEHHE pealn30BbIBaTh TEOPETUUECKHE [TO3HAHUS Ha MPAKTHUKE;

— OCO3HaHMe 3HaueHU 00pa30BaHUs ISl TOBCEAHEBHOM KU3HU U CO3HAHHOTO BBIOOpA Mpodeccuy;

— CIOCOOHOCTD yUalIuXcs IPOBOAUTH pabOTy HaJ OMIMOKaMHU JUIsl BHECEHHUSI KOPPEKTUB B yCBaHBaeMble 3HAHUS;

— MPUBUTH JIOO0Bb K MPUPOJE, YYBCTBO YBAXKEHHUS K YUYEHBIM, U3YyUYaIOLIUM KHUBOTHBIM MHp, Pa3BUTh ICTETUUYECKOE BOCIPHUITHE OOILEHUS C
KNBBIMH OpPraHU3MaMH,

— IPU3HAHUC YHAIIMMHCA ITpaBa KAXKIO0TO YCJIOBEKA Ha coOCTBEHHOE APTYMCHTHUPOBAHHOC MHCHHE;

— FOTOBHOCTb YYalIUXCs K CAMOCTOSITEIbHBIM IIOCTYIIKAaM M aKTUBHBIM JEMCTBHUSIM Ha MIPUPOJAOOXPAHUTEIBHOM ITOIPHUILIE;

— YMEHHUE apryMEHTUPOBAHHO 1 0OOCHOBAHHO OTCTaWBaTh CBOIO TOUKY 3PEHHUS;



— KPUTUYHOC OTHOIICHHUEC K CBOUM ITOCTYIIKaM, OCO3HAHNEC OTBETCTBCHHOCTH 3a UX PC3YJIbTATHI,

— O0CO3HAHHOE, YBOKUTEIILHOE U 100pOXKeIaTeIbHOe OTHOUICHUE K IPYTOMY Y€JIOBEKY, €ro MHEHHIO, MUPOBO33PEHUIO, KYJIBTYpE;

— OCO3HaHHE BAXHOCTH (HOPMHUPOBAHMS HKOJOTHUECKOW KyJIbTYyphl Ha OCHOBE MpPH3HAHMA IEHHOCTH JKM3HM BO BCeX €€ MPOSBICHUAX H
HE0OXOIMMOCTH OTBETCTBEHHOTO, OEPEIKHOTO OTHOIIEHUS K OKPYKAOIIEH Cpee;

— YMCHHUC CJIyIIaTb M CJbIIIAaTh APYro€¢ MHCHHEC, BCCTH JUCKYCCUIO, YMCHHUC OICPUPOBATH q)aKTaMI/I KaK JId A0Ka3arcCJbCTBa, TaK M JIA
OIPOBEPIKEHUS CYIIECTBYIOIIEr0 MHEHUS.

3axmouenue (1 9)

TemaTu4eckoe IJIAHUPOBAHHE

Ne Hazpanwue Temsl (pasznena) KomnuectBo yacos XapakTepuCTUKA BUAOB ACATEIBHOCTH YYalIUXCs
/1
BCETO 3 Hux Ha
MPaKTUYECKUE
1 | BeeneHnue. 1 - BBISBASIOT B HM3y4eHHBIX paHee OWOIOTUYECKUX TUCIHUILTMHAX

oOuiye 4YepThl OpraHMU3allMi pPacTeHUM, >KUBOTHBIX, TPHOOB H
MHUKPOOPraHu3MoB. OOBACHSIOT €IUHCTBO BCEro >KUBOTO U
B3alMO3aBHUCHUMOCTh BCeX yacTel 6rochepsl 3emin

Pasznen 1. IBOTIONHSA 21 2
sKMBOI0 MUpPa Ha 3emJie

2 | Tema I.1. Mmuoroobpasue 2 - Onpenensror pasau4us XMMHIECKOTO COCTaBa 00BEKTOB KMBOU M
KMBOTO  MHpa.  YPOBHH HEXHUBOI MPUPOIBL. XapaKTepU3yOT OO TPUHIHMI KICTOYHON
OpTraHM3allid M  OCHOBHBIE C 6
choficrna KUBLIX OpraHW3alliid JKUBBIX OpPraHu3MoB. CpaBHMBAIOT OOMEHHBIE

OpraHH3MOB MPOLECCH B HEKUBOM M JKMBOM MpUpoie. PaCKphIBaIOT CYIIHOCTh




peakiuii MetabonuzMa. OOBICHIIOT MEXaHU3MbI CaMOPETYIISILIUU

OMOJIOTUYECKUX CUCTEM. AHaNM3UPYIOT MPOLECCHI
CaMOBOCIIPDOM3BE/ICHUSA, POCTa W  Pa3BUTHUS  OPraHU3MOB.
XapakTepusyroT HAaCIEACTBEHHOCTh u W3MEHYUBOCTb,

3alIOMHHAIOT MaTEepHAIbHBIC OCHOBBI 3THX CBOWCTB. CpaBHUBAIOT
(GOpPMBI Pa3IPAKUMOCTH Y PA3TUIHBIX OHOIIOTHUYECKUX OOBEKTOB.
OTMeuaroT 3HaueHUEe OMOJIOTMYECKUX PUTMOB B IPUPOJIC M KU3HU
YyeJI0OBEKa. PackpsiBatoT 3HAYCHHUE JTUCKPETHOCTH "
OHEPTrO3aBUCUMOCTH OHOJIOTHYECKUX CHCTEM. XapaKTEPHU3YIOT
MHOT000pa3ue JKHBOI'O MUpa. [IpuBoasT IpUMEPHI
HCKYCCTBEHHBIX KJ1accupukanuia JKMBBIX OpraHU3MOB.
3nakomsarcs ¢ paboramu K. Jlunnes. OOBACHSIOT TPUHIIMIIBL,
JIeKaIlNe B OCHOBE IOCTPOCHHUS €CTECTBEHHOM KiacCU(UKAIUU
JKUBOTO MHpa Ha 3emiie

Tema 1.2. PasButue
OMOJIOTHH B JJOJIapBUHOBCKUI
epUo.I

XapakTepus3yloT NPEACTABICHHUsS JAPEBHUX M CPEIHEBEKOBBIX
€CTECTBOMCIIBITATENIEH O  JKMBOM  mpupoge.  OueHuBaror
OpeACTaBiIeHus 00  «U3HAYaJIbHOM  IEIeCO00pa3HOCTH» U
HEU3MEHHOCTH JKMBOW IPUPOABI. 3allOMHUHAIOT  MPUHLMIIBI
ounaproit knaccudukanuu K. JIunnes. 3HaKOMSITCSI ¢ OCHOBHBIMH
MOJIOKEHUAMU JBOJIFOLIUOHHOU TEOpUU K. b. Jlamapka.
XapakTepus3yloT TMpPOTrPECCUBHBIE U OLIMOOYHBIE MOJIOXKEHUS
sBosonionHou Teopuu K. b. Jlamapka

Tema 1.3. Teopus
Y. JapBuHa 0
IIPOUCXOXKACHUN BU/JIOB

MyTEM €CTECTBEHHOT'0 0TOOpa

OnpenensitoT AOCTHKEHUST HAYKW W TEXHOJOTMH B KauecTBe
IPEIIOCBUIOK CMEHBI KPEALIMOHUCTCKUX B3IJISA0B Ha JKUBYIO U
HEXHBYIO  TMPUPOAY  HOBOJIIOLMOHHBIMU  IPEJICTaBICHUSIMH.
XapakTepu3yloT  Hay4Hble  IPEINOCHUIKH, noOyauBILINE
Y. JlapBrHa K NOMCKY MEXaHU3MOB U3MEHEHHUS B )KMBOW IPUPOJE.
AHaNM3UPYIOT SKCOEAUUUOHHBIA Matepuan Y. JlappuHa B
Ka4yecTBE NPEANOCHUIKM pa3pabOTKU 3IBOJIOLUOHHOW TEOPHH.
Xapaxrtepusytor yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpE,
(opMBI UCKYCCTBEHHOTO OTOOPA U OOBSCHSIOT METObl CO3JIaHMs
HOBBIX MOpPOJ JIOMAIllHUX >KUBOTHBIX M COPTOB KYJbTYpPHBIX
pacTeHHH.  3allOMHUHAIOT  OCHOBHBIE  IIOJIOKEHUS  TEOPHUH
Y. JlapBuHa 0 ecTecTBEHHOM oTOope. XapakTepusyrT (OpMbI




60pB6BI 3a CYIICCTBOBAHHUEC U MEXAHU3M €CTECCTBCHHOI'O 0T6opa;
AAar0T ONpPCACIICHUC ITOHATHA «CCTECTBCHHBIM OT60p»

Tema 1.4.
[Tpucnoco01eHHOCTh
OpraHu3MOB K  YCIIOBHSM
BHEIIIHEN cpensl KaK
pe3yapTar JIEACTBUSA

€CTECTBEHHOT'0 0TOOpa

XapakTepu3yloT CTPYKTYpHO-(PYHKIMOHATIBHYIO OpPTaHU3aLHUI0
KUBOTHBIX, PpAacTeHUH, TIpUOOB M MHMKPOOPraHMU3MOB  Kak
IpUCIOCOOIEHNEe K  YCIOBMSM  cyluecTBoBaHus. [lpuBondr
HIPUMEPBI Pa3IUYHBIX NPUCHOCOOIEHUN THUIIOBBIX OPraHU3MOB K
ycloBUsIM  cpefpl. JlaloT OLEHKY THUIIMYHOIO IIOBEAEHUS
KUBOTHBIX M 3a00T€ O IOTOMCTBE Kak IPHCIIOCOOICHUSIM,
obecrieunBarOIUM ycrex B 6opbOe 3a cymectBoBanue. [IpuBoast
IIPUMEPBI (bHU3NOIOrHUECKUX ajzanTranui. OOBscHSIOT
OTHOCUTEJIbHBIM ~ XapakTep MNPUCHOCOOJECHUH U NPUBOAST
IIPUMEPBI OTHOCUTENBHOCTH aJanTali

Tema 1.5. MukposBoJronus

XapakTepu3yloT KpUTEPUU BUIA: CTPYKTYPHO-(PYHKIIMOHAIBHBIH,
LUTOr€HEeTHUYECKUA, HBOJIIOL[MOHHBIH, 3TOJOIMUYECKUIA,
reorpaguuecKkuii U penpoAyKTHBHBIH. OOBACHSIIOT MEXaHHU3MBI
PENnpOayKTUBHOM M30JSALMUA. AHAIMZUPYIOT IPUYMHBI Pa3/IeIeHUs
BUJOB Ha MOMYyJALUMU. 3allOMUHAIOT MPUYHUHBI TE€HETUYECKUX
pasiavunil pasM4YHBIX NOMYJSALUNA OJHOTO BUIA. 3HAKOMSATCS C
NyTAMU BUJ000pa3oBaHus (reorpa@uueckuM U 3KOJOTUYECKHUM),
JAIOT OLIEHKY CKOPOCTH BO3HMKHOBEHMsSI HOBBIX BHJOB B
Pa3HOOOPA3HBIX KPYIMHBIX TAKCOHAX

Tema 1.6. buonoruyecku
MMOCJIEACTBUS aJanTaryu.
MaxkposBonronus

XapakTepu3ylOT  TJaBHbIE  HaNpaBJICHUS  OMOJOTUYECKOU
sBotOIMH. OTpa)katoT MOHMMaHUE OMOJIOTHYECKOro Iporpecca
KaK IpOLBETAaHUs TOM WM WHOM CHUCTEMAaTHYECKOW TPYIIIBI, a
OMOJIOTMYECKOTO perpecca — Kak YCHETEHHOI'O COCTOSHUS
TaKCOHa, IPUBOJAIIEE ero K BhIMUpaHUIo. [laloT ompenenenue u
XapaKTepu3yloT MYTH JOCTHXKEHUS OHOJOrMYECKOro mporpecca
(raBHBIE HAIPaBIIEHUS IPOTPECCUBHOM IBOJIOLINN): apoMopdo3a,
uaMoaranTauuu v oOmel aereHepauuu. I[IpuBOIAT mpUMEpbI
TUBEPreHIuy, KOHBepreHuuu u mnapamienusma. OObACHAIOT
OPUYMHBI  BO3HUKHOBEHHS CXOJHBIX IO CTPYKType W/HIU
GyHKIISIM OpraHoB y npe/icTaBuTeNen Pa3IUYHbIX
CUCTEMATHUYECKUX TPYII OPraHM3MOB. 3allOMHUHAIOT OCHOBHBIE




IIpaBujia 5BOJTIOIHH, OLCHHUBAIOT PE3YJIbTAThI 9BOJOIUU

Tema 1.7. Bo3uukHoBeHME
SKU3HU Ha 3eMiie

XapakTepu3ylOT XHUMHUYECKUH, TNpeaOroIorndeckuii (Teopus
akagemuka A. U. OnapuHa), OHWOJOTHYECKHA W COIMAIBHBIN
ITaIbI pa3BUTHS KHUBON MaTepUH. Onpenenstor
(GUIOTCHETUYECKUE CBS3HM B KUBOW MPUPOJEC M CPABHUBAIOT HX C
€CTECTBCHHOH KJIacCH(HKAIIMEH )KUBBIX OPraHH3MOB

Tema 1.8. PasButne Xu3Hu
Ha 3emie

XapakTepu3yloT pa3BUTHUE XKH3HM Ha 3eMjie B apXeHCKylo U
MIPOTEPO30MCKYI0 3pbl. OTMEYArOT MEpBbIE CIEAbl XU3HU Ha
3emiie; TOSIBIIGHUE BCEX COBPEMEHHBIX THIIOB OECIIO3BOHOYHBIX
JKUBOTHBIX, MEPBbIX XOPAOBBIX >XMBOTHBIX; PA3BUTHE BOIHBIX
pacTeHuid. XapakTEepU3yIOT pa3BUTHE >KU3HM Ha 3emie B
najgeo3oickyro  3py. OTMeyaroT TMOSBIEHHUE  CYXOIYTHBIX
pacTeHU; BO3HUKHOBEHHE MO3BOHOUYHBIX (PbIO, 36MHOBOJIHBIX,
MIPECMBIKAIOIIUXCS). XapaKTepU3yloT pa3BUTHE KU3HU Ha 3emIie B
ME3030MCKYI0 M KalWHO30MCKyI0 3pbl. OTMEUYalOT TOSBJICHUE U
pacnpocTpaHEeHUE MOKPBITOCEMEHHBIX PAaCTEHUN; BOBHUKHOBEHUE
NTULl ¥ MJICKOMUTAIONINX; TOSBJICHHE W pa3BUTHE IPUMATOB.
XapakTepu3yloT MECTO YeJIOBeKa B JKMBOM MpUPOJE, €ro
CHCTEMAaTUYECKOE TMIOJIOKEHUE B CHCTEME KHWBOTHOTO MHUpa.
OTMeuaroT MpU3HAKK W CBOMCTBAa YEJIOBEKA, IO3BOJISIONINE
OTHECTH €ro K pa3iu4yHbIM CHUCTEMATHYECKHUM TpYIIaM IapcTBa
JKUBOTHBIX.  ONHCBHIBAIOT  CTAaAUU  HBOJIIOIMU  YEJOBEKa:
JIPEBHEUITNX, JPEBHUX W TIEPBBIX COBPEMEHHBIX JIIOJICH.
PaccmarpuBaroT M 3alOMHMHAIOT MOMYJSLHMOHHYIO CTPYKTYpPY ¥y
Buja Homo sapiens (packl). 3HaKOMATCS C MEXaHHU3MOM
pacooOpa3oBaHus, OTMe4Yas E€IUHCTBO MPOUCXOXKICHHUS pac.
[IpuBOAAT apryMEeHTUPOBAHHYIO KPUTHKY TEOPUU pacu3Ma

Paznea 2. CrpykrypHas
OopraHu3anms KUBBIX
OpPraHu3MoB

12

10

Tema 2.1 Xumuueckas

XapaKTepI/I3y10T XUMHUYCCKUE OJICMCHTHI, O6p&3yIOH.II/IC KHUBOC
BCIICCTBO, pPa3JIMYarOT MaKpO- W MHUKPOOSJICMCHTEI. OnuceBaroT




OpraHnu3anus KJICTKH

HEOPraHUYECKNUE MOJIEKYJIbl KMBOI'O BELIECTBA, UX XUMHYECKHE
CBOICTBa ¥ OMOJIOIMYECKYIO POJIb. XapaKTEPU3YIOT OpraHM4eCcKHue
MOJIEKYJIbl: OMOJIOTHYECKUE IOJIMMepbl — O€NKu (CTPYKTypHas
opranuzaius 1 GyHKINH), YIIEBOABI (CTpOeHHE B OMOJIOTHYECKast
pOJIb), KHUPBl — OCHOBHOM CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX
MeMOpaH U HCTOYHUK »3Hepruu. Xapakrtepusyror JIHK kak
MOJIEKYJIbI HACJIEICTBEHHOCTH. OnuceiBaroT pouecc
peaymnukanuu JIHK), packpeiBator ero 3nadeHue. ONUCHIBAIOT
npolecc Iepeladyd HAclIeICTBEHHOM HHpOpMauuu u3 sjapa B
LUTOIJIa3My —  TPAHCKpUILMIO. PasznuuaroT CTpyKTypy U
¢bynkuun PHK

11

Tema 2.2. OOMeH BelIeCTB U
npeoOpa3oBaHWE DHEPIUU B
KIICTKE

XapakTepus3yloT TPAHCIOPT BEIIECTB B KIETKY M U3 Heé
(dbaroruTo3 u mUHOIKMTO3). OOBACHIIOT COOBITHS, CBA3aHHBIC C
BHYTPUKIICTOYHBIM MUIIEBAPEHUEM, MOAUEPKUBAs €r0 3HAUYCHUE
JUIsi opranu3Ma. [IpuBOIAT MpUMEpBl SHEPreTUIECKOro oOMeEHa.
OnuceIBatOT MPOIIECCHl CUHTE3a 0ENKOB U (DOTOCHHTE3

12

Tema 2.3. Crpoenue u
(YHKILUHU KJIETOK

Pa3znen 3. PasMHOKeHue H
HHIMBHUAYAJbLHOE Pa3BHUTHE
OpPraHu3MoB

Xapaktepu3yloT (HopMy H pa3Mepbl MPOKAPUOTUYECKUX KIIETOK;
CTpOEHHE LUTOILJIA3MBlI, OpraHU3aLHI0 MeTaboan3Ma,
reHeTuyeckuid  ammapat  Oakrepuil. OmnHCBHIBalOT — MpoIecC
cropooOpa3oBaHus, €ro 3Ha4eHue JUIsl BbDKUBaHUSA OaKTepuid Mpu
YXYALIEHUU YCIOBHUM CYIIECTBOBAHHUS; Pa3MHOXKEHHE MPOKAPHUOT.
OneHuBalOT MECTO U poJib NPOKapuoT B  OHOIIEHO3aX.
XapakTepu3yroT  LUTOIUIA3My  JYKapUOTHYECKOW  KIIETKHU:
OpraHeNybl IIUTOIUIA3Mbl, UX CTPYKTYpY M (yHKIMH. OTMeyaroT
3HaYEHUE LUTOCKENeTa. XapaKTepU3ylT THUIBl KJIETOYHBIX
BKJIFOYEHUN M MX POJb B META0OJIU3ME KJIETOK. XapaKTepU3ylT
KJIETOYHOE SIIPO KaK LIEHTP YINpPaBICHUS KU3HEAEATEIbHOCTBHIO
KIETKW; CTPYKTYpbl sjapa (saepHas 000104YKa, XpOMaTHH,
AApbIIKO). OTMEYaloT OCOOEHHOCTH CTPOCHHUS pPacTUTENIbHOU
KJIeTkd. JlatoT ompenesieHue MOHIATUIO «MUTO3». Onpenenstor
poJb  KJIETKM B MHOTOKJIETOYHOM OpraHusme. Pa3bacHAIOT
noHstTue o JupdepeHIpPoOBKEe KIETOK  MHOTOKJIETOYHOTO
opranusmMa. KpaTko onuchIBalOT MUTOTHYECKHH LUKI: HHTEp(Da3sy,
(da3bl MUTOTHYECKOrO JIEI€HHUS M TNpeoOpa3oBaHMsI XPOMOCOM.




PackppiBatoT OMONOTHMYECKHI CMBICII W 3HAUYE€HUE MUTO3a.
@OopMyYJIUPYIOT  TOJOXKEHUS  KJIETOYHOM TEOPUH  CTPOECHHUS
OpraHu3MOB

Pa3nen 3. Pa3mHo:keHMe H 5

HMHIMBHAYAJIbHOE Pa3BUTHE

OpraHu3MoB

13 | Tema 3.1. PasmHOXeHHE 2 XapakTepu3yroT CyIHOCTh U (POPMBI Pa3MHOKEHHS OPTaHM3MOB.

OpratHusmoB CpaBHMBAIOT 0€CIIONIOE W IOJIOBOE Pa3sMHOKEHHE. OIHUCHIBAIOT
npoliecc 00pa3oBaHHUs MONIOBBIX KIETOK, BHIABIAA OOIIHE YEepThI
IIepHOJIOB TaMOTOTEHe3a, B TOM uMcle Meihosza. Onpeensior
MOHATHS «OCEMEHEHHE» M «OIUIOJOTBOPEHHE». PacKphIBAIOT
6MOJIOrMYECKOE 3HAUEHUE PA3MHOKEHHUS

14 | Tema 3.2. HMuauBunyanbHOE 3 00603Ha4aI0T IEPHOIbI VIHIUBHU Ty aIEHOTO pa3BHUTHSL.

I()gf{?ggg;eg) OpraHn3sMOB XapakTepu3yoT SMOPUOHAIBHbIN NEPHO/ PA3BUTHS U OMUCHIBAIOT
OCHOBHBIE  3aKOHOMEPHOCTU  JpoOseHus —  oOpa3oBaHUE
OHOCTIOMHOTO ~ 3apojbllla —  ONAcTydbl, TacTPyIsAlMIO U
OpPraHOTEHE3. OmnpenensitoT 3Tanbl JlaTbHeNIen
nudpepeHIIpOBKY TKaHel, OpraHoB M CHCTEM. XapaKTepU3yIOT
IOCTAIMOPHOHANBHBIN MEPHOJ] PA3BUTHSA, €r0 BO3MOMKHBIE (DOPMBI.
Pa3sbACHAIOT CYHIHOCTh HENPAMOrO DAas3BUTHS; IIOJHOTO U
HemonmHoro  Mmeramopdosza.  JIEMOHCTPHPYIOT — IOHHMAHHE
OMOJIOTUYECKOTO ~ CMBICIIA  Pa3BUTHS € MeTaMop(o30M.
XapakTepu3yloT — IpsIMOE  pasBUTHE U €ro  MEepUOJIbI
(HOpenpOLyKTUBHBIIA, PEnpOLyKTHBHEII u
MIOCTPENpPOAYKTUBHEI); cTapeHue. IIpuBoAsT (GOPMYIHPOBKH
3aKOHa 3apojbleBoro cxoacrsa K. Bopa u GuoreHeTHuecKkoro
3akoHa J. ['exkens u @. Mroiutepa

Paznen 4. 20

HacaencrBenHocTs U

H3MCHYUBOCTDH OPraHUu3MoOB




15 | Tema 4.1.  3aKOHOMEPHOCTH 10 XapakTepus3yroT THOPHUI0JIOTUYECKUN METO/ U3YUYECHHUS XapaKkTepa
HACICAOBAHIS IPU3HAKOB HACJIEOBAaHUS NpPH3HAKOB. (DOPMYIMPYIOT 3aKOHBI MeHmens.
[IpUBOJAT ULMTOJIOTMYECKHE OOOCHOBAHUS 3aKOHOB MeHers.
JIeMOHCTPHPYIOT ~ CIIOCOOHOCTH  BBIIUCHIBATH ~ TEHOTHIIBI
opranu3MoB U ramer. COCTaBJISIOT CXEMbI CKPEIMBAHMS, PELIAIOT
NpocTeilliie TeHeTHYecKHue 3aJaul, CTPOAT POJOCIOBHBIE.
D@opMyIMpYIOT 3aKOH Moprana Hu Jal0T  XapaKTEPHCTHKY
CLEIUIEHHOTO HAacJEelI0BaHUusl TE€HOB (mpu3HaKkoB). OOBACHAIOT
MEXaHH3Mbl XPOMOCOMHOIO OINpEIENCHHS 0. AHAIU3UPYIOT
TEeHOTUIl KaK CHUCTEMY B3aMMOJICHCTBYIOIIMX T'€HOB OPraHHU3Ma;
onpenesaoT GOpMbl B3aUMOJEHCTBHS allebHbIX U HealIeIbHbIX
TeHOB
16 | Tema 4.2. 3akOHOMEPHOCTH 6 XapakTepu3ylT OCHOBHBIE ()OPMBI M3MEHUYMBOCTH, MYTAIHH, MX
H3MCHIHBOCTH 3HaueHue JIs MPAKTUKU CENbCKOro X031icTBa U OMOTEXHOIOIHH.
OOOCHOBBIBAIOT ~ IBOJIIOLIMOHHOE 3HAYEHHE MYTAllMOHHOW H
KOMOMHATMBHON HM3MEHYMBOCTH. XapaKTEPU3yIOT POJb YCIOBMIA
BHENIHEH! cpejibl B Pa3BUTUH U IPOSBIEHUH TIPU3HAKOB U CBOKCTB.
CTposT BapHaLMOHHbIE PAIbI U KPUBBIE HOPM PEaKLHU
17 | Tema 4.3. Cenexupst 4 [TepeuncasoT LEHTPHI MPOUCXOKICHHS KYyJIbTYPHBIX PACTEHHIA.
PacTCHUM, ~ KHUBOTHBIX M JIatoT ONpeNENeHns MOHATUIAM «COPT», «IIOPOJAA», IITAMMY.
MHUKPOOPraHU3MOB .
XapakTepu3yloT MeTOAbl CENeKIMH PACTEHHH U KUBOTHEIX.
OLEHUBAIOT JOCTHKEHHS M OMMCHIBAIOT OCHOBHBIE HAIPABICHUS
coBpeMeHHOU cenekinr. OO0CHOBBIBAIOT 3HAUCHUE CEJICKITUU IS
Pa3sBUTHS CENTbCKOXO3AHCTBEHHOTO MPOM3BOICTBA, MEIULMHCKOIA,
MHUKPOOHOIOTMYECcKOl ¥ IPYTHX OTpacieil MPOMBIIIIEHHOCTH
Pa3pen 5. 8
B3auMooTHOLICHUS
oprammsMa W CcpelbL
OCHOBBI IK0JIOTUH
18 | Tema 5.1.  buocdepa, e€ 6 ®OopMyIHPYIOT OCHOBHBIE MOJIOXkKeHUs yaenus B. W. Bepuaackoro

CTPYKTypa B QYHKIHI

0 6uochepe. OOBACHAIOT HEBO3MOXXHOCTD CYIIECTBOBAHUS JKU3HU
3a rpaHMuaMu  Ouocdepsl.  XapaKTepU3ylOT  KOMIIOHEHTHI
ouocdepsl. OmnpenensitoT rinaBHy0 GYHKIUIO Ouocdepsl Kak




oOecrieueHre OMOTEHHOTO KpPYroBOpOTa BEIISCTB HAa IUIAHETE.
XapakTepu3ylT OCHOBHBIE KPYTOBOPOTHI: BOJbI, YIJIIEpOa, a30Ta,
docdopa n ceprl. OLeHNBAIOT 3HAYCHNUE KPYTOBOPOTOB BEILECTB
JUIsL  CYUIECTBOBAHMsI KM3HM Ha 3emue. Ornpenensior U
AQHATM3UPYIOT  TOHATHSL  «OKOJOTHS», «Cpeaa  OOMTaHU»,
«OKOCHCTEMay, «OHMOTEOICHO3», «OHOIEHO3», «IKOJOTHUECKast
nupamMuza». XapakTepu3ylOT a0HOTHYeCKHe M OHOTHYECKHE
(dakTopsl, HAa KOHKPETHBIX MpHUMepax JAEMOHCTPHPYIO HX
3HaUeHHE. XapaKTepU3ylT (GOPMBI B3aMMOOTHOLICHUH MEXIy
OpraHu3Mami.  XapakTepu3ylOT  KOMIIOHEHTHl  OHMOIEHO3a,
NEepPEUNCISIOT TPUYUHBI CMEHBI OHMOIEeHO030B. DOopMyIHPYIOT
MNPEACTaBJICHHUA O LICIAX U CCTAX IMUTAHUA

19 | Tema 5.2. buocdepa u 2 OnucelBalOT BO3JEHCTBUE JKUBBIX OPraHW3MOB Ha IUIAHETY.
HCJI0BCK PackpbIBatoT CyLIHOCTH MPOLIECCOB, IPUBOAALIMX K 00pa30BaHUIO
IIOJIE3HBIX ~ HCKOMAEMBIX,  PA3JIMYalOT  MCYEpIaeMble U
Heucuepnaemble  pecypcbl.  AHAJIM3UPYIOT  aHTPOIIOTE€HHBIE
(dakToppl  BO3NIEWCTBHS ~ Ha  OWMOLIEHO3BI,  IOCJIEICTBUS
XO3IHCTBEHHOHN JEeATEIbHOCTH YeJ0BeKa. PackpbIBaoT mpobaemMbl
PalMOHAIBHOTO MPUPOIOI0JIB30BAHUS, OXPAHbI IPUPOJIBI
20 | 3akmaroueHue 1
Hroro: 68

YueOHO-MeTOIHYECKOE 00ecTieyeHne 00pa30BaTeILHOTO MpoLecca




C.I'. MamonToB, B.b. 3axapos, N.b. Aradonoa, H.M. Conun «buonorus. OO0mme 3aKOHOMEPHOCTH.9 Kjacc (KOHLIEHTPUUYECKUU KYypC).
M.:JIpoda,2014

[Iporpamma ocHOBHOTO 0011IeTO 0Opa3zoBanms mo 6uosoruu 5S—9 kiaccel. Konnentpuueckuit kype. «buosnorus. O0mue 3akoHOMEPHOCTH. 9
kyace» Asrop B. b. 3axapos

A. 1O. [lubynesckuit, B.b. 3axapos, H. 1. Conun buomnorus. Obmue 3akoHOMepHOCTH. 9 Kiaccey: Pabouast TeTpaap (KOHIIEHTPHUECKUN KypC).
M.: Ipocda, 2015.

®denepanbHbBIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIA CTAaHIAPT OCHOBHOTO 001Iero oopasoanus. M.: IIpocsemenune, 2010.

®denepanbHbiii 3aK0H OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickori deaepamum».

dyHaMeHTaIbHOE SIPO coaepkanus odmero oopazoBanus /[lon pex. B.B. Kosnosa, A.M. Konnakosa. M.: [Ipocsemenue, 2011

Ne Hazpanwue temsl (paznena) KomnuecTBo yacoB
/i
BCETO N3 Hux Ha
MIPAKTUICCKHE
1 | Beenenue. 1
Paznea 1. CrpykrypHas 12
opraHu3anus JKHBBIX
OPraHu3MoB
2 | Temal.l Xumuueckas 3
opraHu3anys KJICTKH
3 | Tema 1.2. OOMeH BelIecTB U 4
npeoOpa3oBaHWe DJHEPTHU B
KIIETKE




Tema 1.3. Crpoenue u
(YHKLIUHU KIETOK

Pa3nen 2. Pa3mHokeHue U
HHIHBHIYAJbHOE Pa3BHTHE
OpraHu3MoOB

Tema 2.1 PasmHOXkeHue
OpPTaHHU3MOB

Tema 2.2 HHIuBHIyaTbHOE
pa3BuTHE OpTaHU3MOB
(oHTOTEHE3)

Paszaea 3.
HacieacTBeHHOCTD |
H3MEHYMBOCTH OPraHU3MOB

20

Tema 3.1. 3akoHOMEpHOCTH
HacJIeJJ0BaHHs IPU3HAKOB

10

Tema 3.2. 3akoHOMEpPHOCTH
W3MEHYUBOCTH

Tema 3.3. Ceneknus
pacTeHui, JKUBOTHBIX U
MHUKPOOPTaHU3MOB

Paznea 4. IBOJTIOLMSA
’KHBOT0 MHPa Ha 3emJie

21

11

Tema 4.1. Mmuoroo0pa3ue
SKUBOTO MUpA. YpoBHU
OpraHM3allii ¥ OCHOBHBIC
CBOMCTBA JKUBBIX
OpraHU3MOB




12 | Tema 4.2. Pazpurue
OMOJI0TUH B A0JAPBUHOBCKUM
nepuos
Tewma 4.3. Teopus
Y. JlapBuHa 0
IIPOUCX0KICHUH BUJIOB
myTéM €CTECTBEHHOT0 0TOOpa

13 | Tema 4.4.
[IpucnocobiaeHHOCTD
OpPraHU3MOB K  YCIIOBHSM
BHEIIHEN cpenbl KaK
pe3yapTar JEUCTBUSA
€CTECTBEHHOI'0 0TOOpa

14 | Tema 4.5. MuUkpo3BoTIOLINS
Tema 4.6. buonorunuyecku
MOCJIE/ICTBHS ajanTaluu.
MaxkpoaBontonus

15 | Tema4.7. Bo3HUKHOBEHUE

JKA3HU Ha 3emiie

16 | Tema 1.8. PasButme Xu3HU
Ha 3emMiie
Pa3pen 5.
B3anmooTHoOIIEeHUS
opraHmu3ma " cpeabl.
OCHOBBI YKOJIOTHH

17 | Tema 5.1. buocdepa, e€
CTPYKTypa B QYHKITUH

18 | Tema 5.2. buochepa u

YCIIOBCK




29

3aKIroYeHne




Ne Tema ypoka JlabopaTopHbIe U IPAKTUYECKHE JlomaniHee 3aganue
paboTHI

1 Beenenue. cTp.3-6
Paznen 1. CTpykTypHasi opraHu3anus >KHBbIX OPraHU3MOB
Temal.l Xumunueckas opraHusanus KIETKH

2 DNEeMEHTHBIN COCTaB KIETKHU. §1, crp.14-15
Heoprannueckue BemiecTBa KIETKH

3 VYTreBoibl ¥ )KHUPHI. §2n.3,4

4 benky u HyKJIEHHOBBIE KUCIIOTHI §2

Tema 1.2. OOMeH BeIecTB U MpeoOpa3oBaHKEe YHEPTUH B KIIETKE




5 IInacTuueckuii oOMeH. buocunres 6enka. §3
6 Tunel nuranus opraHu3MoB. POTOCHHTE3 §4 c1p.29-30
7 DHepreTUYeCKuii 0OOMEH B KJIETKE §483
8 O0001Ienre | cucTeMaTH3anys 3HaHui o Teme 1.1., 1.2. IToB. Temy
Tema 1.3. CtpoeHne U GyHKINHU KIETOK
9 IIpokapuoTnueckas KieTka. §5
10 Oykapuorudeckas kierka. [{uromiasma. §6
11 Oykapuorudeckas KieTka. SAnpo. §7
12 Jenenue KIeTKu §8
13 Kierounas teopus JLp.1. I3ydeHue KIEeTOK U TKaHEen §9
pacTeHMi U KUBOTHBIX HA TOTOBBIX
MUKpOIIpernaparax
Paznen 2. Pa3MHoOkeHMe M MHAMBHAYaJIbHOE Ppa3BHTHE
OPraHu3MoB
Tema 2.1 Pa3MHO>XeHHE OpPraHU3MOB
14 CymHocTh M (QopMBI pa3MHOXKEHHs. becrionoe pa3MHOXKEHHE §10
OpraHU3MOB.
15 [TonoBoe pa3MHOKEHUE OPTaHU3MOB. §11
Tema 2.2 UnauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHES)
16 OMOpHOHAIBHBIN EPUOJT Pa3BUTHUS §12
17 [TocTaMOpHOHATBHBIN TIEPUO PA3BUTHS. §13
18 O0111e 3aKOHOMEPHOCTH Pa3BUTHS JEKIUS




Pa3znen 3. HaciaeacTBeHHOCTh U H3MEHYHBOCTh OpraHusmMmoB

Tema 3.1. 3aKOHOMEPHOCTH HaCJICIOBAHHSI IPU3HAKOB

19 OcHOBHbIE IOHATHS T€HETUKH §14
20 ['uOpunonoruyeckui  MeTo[  W3Y4YEHHs]  HACJIEICTBEHHOCTH §15
I'peropa Mennens
21 ITepBblii 3ak0H Menaens §16
22 Bropoii 3akoH Menens §17
23 Tperuit 3akoH MeHens §18
24 Henonnoe noMmuHupoBanue. AHAIU3UPYIOIIEE CKPEIIMBAHKES §16 cTp.84
§18 c1p.91-92
25 HpakTukym JL.p.2.Pemienue reHeTUUECKUX Od. n.p.
3a]1a4 U COCTaBJICHUE
POJIOCTIOBHBIX
26 ClerieHHOE HacJIeIOBaHKE T€HOB §19
27 I'enernka nomna. HacinemoBanue ClemIeHHOE C ITOJIOM §20
28 O06o011eHre U cucTeMaTu3alus 3HaHui 1o Teme 3.1. §14-§20
Tema 3.2. 3aKOHOMEPHOCTH H3MEHUHNBOCTH
29 N3menunBocTb. TUTIBI UBMEHYHUBOCTH. JIEKIAS
30 HacnencrBenHas ”3AMEHYHUBOCTh §21 ctp.100-101, nexuust
31 Myrtauuu. Tunsl MmyTanui. §21ctp.101-104
32 deHoTUIMYECKAs N3MEHYUBOCTD §22
33 BersgBII€HME N3MEHYMBOCTH OPraHU3MOB JLp.3.Iloctpoenue BapruamoOHHOM §21-§22, od.11.p.

KpUBOH( pa3Mephl JIMCTHEB




pacTeHuil, aHTpPOIIOMETPUUYECKHE
JTaHHBIE y4aIIUXCs)

34 O000mmenue no teme 3.1., 3.2. §14-§22
Tema 3.3. Cenexuust pacTeHHH, )KUBOTHBIX U MUKPOOPTaHH3MOB
35 Cenexius. 3a1a4u CeNEKIMH. ctp108-109, omp.
36 LlenTpl  MHOroOOpazus U  HPOUCXOKACHUA  KYJIbTYPHBIX §23
pacTeHuil.
37 MeTo/1b1 CeNneKIuN PaCTeHUH U KUBOTHBIX. §24
38 Cenekiusi  MHUKPOOPraHU3MOB.  JIOCTMKEHHUSI U OCHOBHBIC §25
HAIpPAaBJICHUSI COBPEMEHHOM CENEeKIUH.
Paznen 4. IBoaouus xxkuBoro Mupa Ha 3emJe
Tema 4.1. MHoroo6pasue >kMBOr0 MUpa. Y POBHU OpPraHHU3AINH U
OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB
39 MHoroo06pasue KuBOro Mupa. ¥ pOBHH OpraHU3alliy KHBOTO. Crp.7-9
40 OcHOBHBIE CBOMCTBA XKUBBIX OPIraHU3MOB. Ctp.9-10
Tewma 4.2. PazBuTne OMOJIOTHUU B I0OJJAPBUHOBCKUHN TIEPHO/T
41 Teopust kpeanmonuszma. Pabora K. Jlunnes mo cucremartuke §26
pacTeHuM U )KUBOTHBIX.
42 OpomononHas teopus XK. b. Jlamapka §27
Tema 4.3. Teopus Y. /lapBuHa 0 HPOUCXOXKIEHUU BHUJIOB MYTEM
€CTECTBEHHOT'0 0TOOpa
43 [Ipeanocbuiku BO3HUKHOBeHHUs yueHus Y. JlapBuHA: TOCTUXKEHUS §28
B 00JacCTU €CTECTBEHHBIX HAyK, OJKCIEAWIIMOHHBIA MaTepuan Y.
apBuHa.
44 VYuyenne Y. JlapBrHa 00 HICKYCCTBEHHOM O0TOOpE §29




45 WuauBuayaibHas N3MEHUYNBOCTH, 0OpH0a 3a CyIIeCTBOBAHUE. §30 crp.135-138
46 VYuenne [lapBunHa 00 ecTeCTBEHHOM 0TOOpE. §30 cTp.138-140
47 Bug — snemenTapHas €IMHUIA SBOJIOIUH. JL.p.4. U3yuenue KpUTepUeB BU/A §31
Tewma 4.4. IIprcioco0JI€eHHOCTh OPTaHU3MOB K YCJIIOBHSM BHEIITHEH
Cpebl KaK pe3yJbTaT JEHCTBUS €CTECTBEHHOTO 0TOOpa
48 [IpucnocobGnennoctb,  BuAbl  agantauuid.  OTHOCUTENbHBIN §36-§38
Xapaxkrep
49 JlaGopaTopHbIi TPaKTUKYM JL.p.5.BoisiBnenue O .p., mos. Temy 4.1-4.4
MPUCTIOCOOTICHUI Yy OpPraHU3MOB K
cpene oouTaHus.
Tema 4.5. Mukpo3BOJIIOIUSA
50 PenponykTuBHas wu3omsius U ee MexaHu3Mbl. [lomynsuunoHHas §31, nexuus
CTPYKTYypa BUJIA.
51 DBOJIOIMOHHBIE (pakTOphl. Bumoodpa3oBanue. §32§33
Tema 4.6. buonormuecku MOCIIEICTBUS aJanTaluu.
MaxkposBosronus
52 ['maBHBIC HaIMIpaBIEHUS YBOTIOIIMOHHOTO TIpoliecca §34
53 Turbl 3BOTIOIMOHHBIX U3MEHEHUW. Pe3ynbTaThl 3BOTIOUY. §35, 3ammcH B TETP.
54 O0o001IcHNEe U CHCTEMAaTH3alus 3HaHUH TeMbI 4.1-4.6 §26§35
Tema 4.7. Bo3HUKHOBEHHE KM3HHM Ha 3eMIie
55 CoBpeMeHHBIE TIPEACTaBICHUS O pa3BUTUM XU3HHU. Teopus A. . §39
Onapuna
56 HavanpHbie STanbl pa3BUTHS KU3HHA §40

Tema 1.8. PazBurue xu3HU HA 3eMile




57 PasButHe )XH3HU B apXEUCKYI0, IIPOTEPO3OMCKYIO, MAJICO30MCKYIO §41§42
apy.

58 PazButue )Ku3HU B ME3030MCKYIO U KAHHO30MCKYIO 3py §43844

59 [IpoucxoxaeHue yenoneka. Pacel. §45
Pazgen S. B3aumMooTHOmIeHUs1 opranu3Ma M cpeiabl. OCHOBBI
IKOJIOTHH
Tema 5.1. buocdepa, e€ cTpykTypa B QyHKIIHH

60 buocdepa, ee cTpykTypa u rpaHuisl. KpyroBopoT BelecTB B §46847
MIPUPOJIE.

61 Oxosiornueckue (akTopbl. HTEHCHBHOCTH JNEUCTBHS (DAKTOPOB §50, §51
cpenbl. AOMoTHYecKre GaKkTOPBHI.

62 @opMbl B3aMMOOTHOIICHUN MEXIYy OpraHu3Mamu (IIO3UTHBHBIE, §53, Tabu.
AHTUOMOTHYECKHUE, HEUTPAIbHBIC).

63 buoreornieHo3bl 1 OMOIIEHO3BI, UX KOMIIOHEHTHI. llernn mwuranus. §49§52
DKOJIOTHYECKUE TUPaAMUJIBI.

64 [IpyurHbl  cMeHBI  OWoOlleHO30B.  DOpMHpOBaHHE  HOBBIX JIEKIHsS
COOOIIIECTB.

65 DKCKypcHsi: «IKocUcTeMa cBoed MecTHOCTU. Bogoem.» OTYeT
Tema 5.2. buocdepa u yenosek

66 [Ipupoaubie pecypchbl M WX HCHOJIb30BaHHE. Poib ueinoBeka B §54855
IPUPOJIE.

67 Oxpana MPUPOJIBI u MIPUHIIUATIBI palMOHAIBHOTO §56
MPUPOIONOIB30BAHMUS.

68 3aKiIrodcHue
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