rocyaapcreeHHoe 6rogkeTHoe 06pa3oBaTenbHoe yupesxaeHue cpeaHasn

obuieobpaszosatenbHan WKona c.bonblwoit Tonkait MyHULMNAaNbHOTO paiioHa MOXBUCTHEBCKMIA Camapckoit obnactu

lNporpamma paccmoTpeHa Ha 3aceaHuu
MO yuutenen
Mpotokon Ne 1 ot 30.08.2016

Pabouasa nporpamma



PaGouas mporpamma coctaBiieHa B [TOJIHOM COOTBETCTBUU ¢ DefepanbHbBIM IOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM 0011ero o0pa3oBaHus,
TpeOOBaHUSMU K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs, (yHIAMEHTAIbHBIM SIPOM
COJIep>KaHusl OCHOBHOTO 00I11ero o0pa3oBaHus, MPUMEPHON MPOrpaMMoOil OCHOBHOTO oOIIero oOpa3oBaHus Mo Ouosioruu, ¢eaepantbHOro NnepeyHs
y4eOHUKOB, 6a3UCHOr0 Yy4eOHOTro IJIaHa, aBTOPCKOM y4eOHON MmporpaMMbl OCHOBHOTO o01iero oopaszoBanusi «buonorus. O0mue 3aKOHOMEPHOCTH.
9 kimace». ABtop B. B. 3axapos (I[Iporpamma ocHOBHOT0 00111ero oopaszoBanus mo ouonoruu 5—9 kiaaccel. KoHIeHTprYeckuii Kype).

JlanHast pabodas mporpamMma OpPHUEHTHpOBaHa Ha wucmnosib3oBaHue ydeOnuka: C.I'. MamonrtoB, B.b. 3axapos, U.b. AradonoBa, H.M. Conun
«buosorus. O0ure 3akoHOMepHOCTH.9 Kitacc (KoHLeHTpuueckuid kype). M.:[Ipoda,2014

Hlenu ooyuenus:

OCBOCHME 3HAHUI O )KMBOH NMPHUPOJE U NMPUCYIIUX € 3aKOHOMEPHOCTSIX; CTPOEHUH, KU3HEAEATEIILHOCTH U Cpeloo0pa3yroueil poju KUBbIX
OpPraHU3MOB; YEJIOBEKE KaK OMOCOIMAJIbHOM CYILECTBE; O POJIM OMOJOTMYECKOM HAayKHM B IPAKTUYECKOM NESATEIbHOCTH JIOJEH; MeToJax
IIO3HAHUS )KUBOM IIPUPOJBL;

OBJIaJICHUE YMEHUSMHU MPUMEHSTh OHMOJIOTMYECKUE 3HAHUA JUIsl OOBSICHEHMS MPOLIECCOB U SIBJICHUI >KMBOW MPUPOJBI, KU3HEAEATEIbHOCTH
COOCTBEHHOIO0 OpPraHM3Ma; MCIOJb30BaThb MH(OPMAIMIO O COBPEMEHHBIX JOCTH)KEHUSX B 00JacTH OMOJOTMHM M 3KOJIOTHH, O (hakTopax
3JI0pOBbsI U pHCKa; paboTaTh ¢ OMOJIOTHYECKUMHU NPUOOpPaMU, HHCTPYMEHTAMH, CIIPABOYHUKAMU; TPOBOIUTH HAOIIOICHHS 32 OMOJIOTMUECKUMHU
00BEKTaMHU M COCTOSITHUEM COOCTBEHHOI'O OpraHu3Ma, OMOJI0rHYeCKHe SKCIIEPUMEHTHI,

pa3BUTHE MO3HABAaTEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX CHOCOOHOCTEH B Ipolecce MpOBEACHUsT HAOMIOACHUN 3a KUBBIMU
OpraHu3Mamu, OMOJIOTUYECKUX 3KCIIEPUMEHTOB, paOOTHI C pa3IMYHBIMU UCTOYHHKAMH HH(POpMAINY;

BOCIUTAHHUE MMO3UTUBHOIO IIEHHOCTHOTO OTHOUIEHMSI K >KMBOW HpPHUPOJIE, COOCTBEHHOMY 3J0POBbIO M 3JJ0POBBIO APYTUX JIIOJEH; KYJIbTYpbI
IIOBE/ICHHUS B IIPUPOJC;

WCIOJIb30BaHNE MPUOOPETEHHBIX 3HAHUM U YMEHMH B NMOBCEAHEBHOW KH3HU Ul YXOJa 3a PACTEHHUSIMH, JOMAIIHUMH >KUBOTHBIMHU, 3a00ThI O
COOCTBEHHOM 3710POBbE€, OKa3aHMs MEepBOM MOMOIIM ce0e U OKPY>KAIOLIUM; OLIEHKU MOCIEACTBHM CBOEH IESATENbHOCTH MO OTHOLICHHUIO K
MIPUPOJHOM cpesie, COOCTBEHHOMY OpPraHM3MY, 3/I0pPOBBIO JAPYTHUX JIIOJCH; s coOMIOIeH s MPaBUil TIOBEJACHUS B OKpYXKaloliel cpeie, HOpM
3JI0pOBOT0 00pa3a >kU3HHU, NPOoPUIAKTUKH 3a00JI€BaHU, TpaBMaTU3Ma U CTPECCOB, BPeIHBIX NpHuBbIYeK, BUY-nHpexunu.

3aoauu odyuenusn:

dopMHpOBaHUE LIETOCTHON HAYYHON KAPTUHBI MUPA;

[ToHnMaHKe BO3pACTAIOIIEN POJIM €CTECTBEHHBIX HAYK U HAYYHBIX HCCIECJOBAaHUN B COBPEMEHHOM MUDE;

OBnazneHne Hay4HBIM IIOJXOJOM K PELICHHIO Pa3IMYHbIX 33]a4;

OsnageHue yMeHUsIMH (POPMYITHMPOBATH THIIOTE3bl, KOHCTPYUPOBATh, IPOBOAUTH 3KCIIEPUMEHTHI, OLIEHUBATh M1OJIYYEHHBIE PE3Y/IbTATHI.



Kypc Guonornyeckux TUCIUILUIMH BXOJIUT B UHUCJIO €CTECTBEHHBIX HAYK U3YUYAIOLIUX MPUPOJY, @ TAK)KE HayuyHbIE METObI U IIYTH MO3HAHUS YEJIOBEKOM
MIPUPOJIBIL.

VYueOnsbIi KypcC ((BI/IOJIOFI/ISI)), B COACpKaHHWU KOTOPOIro BCAYIIMM KOMIIOHCHTOM ABJIAIOTCA HAYYHBIC 3HAHHA, HAYUYHBIC MCTOABLI I1O3HAHWA,
IMPAKTUYCCKHUE YMEHUSA U HABBIKU, IIO3BOJISICT C(bOpMI/IpOBaTB Yy ydaluxcsa SMOIIMOHAJIIBHO-OUEHHOCTHOC OTHOMICHUE K U3Yy4a€MOMY MaT€puraily, Co3aaTb
YCJ10BUsA IJIA q)OpMI/IpOBaHI/ISI KOMIICTCHIIMU B HHTCIUICKTYAJIBHBIX, I'PAXKIAHCKO-IIPABOBbLIX, KOMMYHUKAIIMOHHBIX U HH(bOpMaHPIOHHLIX o0JracTsX.

B 9 kiacce ydammecss MOJy4arOT 3HAaHUS 00 OCHOBHBIX 3aKOHAX JKM3HM Ha BCEX YPOBHIX €€ OpraHM3alud, 3HAKOMATCS C COBPEMEHHBIMH
JTOCTHKEHUSIMA B 001acTH OHMOJIOTHH, OCO3HAIOT MECTO 4elloBeKa B Ouocdepe M ero OTBETCTBEHHOCTh 3a COCTOSHHUE NPHPOAbl. B Kypce Takxke
MIPOXOJSATCS OCHOBBI LIUTOJIOTUHU, TEHETUKHU, CEJIEKIIUU, TEOPHS 3BOIIOLUH.

PC?;YJH)TaTI)I HU3y4YCHUA TpCIMETa B OCHOBHOM IIIKOJIC pasacICHbl HA NPCIAMCETHBIC, METAIIPCAMCTHBIC WU JIMYHOCTHBIC, W YKa3aHbl B KOHLC TCM,
pa3aciioB U KypCOB COOTBETCTBCHHO.

Tpeﬁosanuﬂ K YPO6HIO n0020mMo6Ku yuauiuxcsi K OKOH4UaHuIo 9 knacca

B pe3ynbrate ocBoeHUs Kypca Ouonoruu 9 kiacca ydamnipecs JOJKHBI OBIAJETh CIEAYIONMMHI 3HAHUSMU, YMEHUSIMU M HaBBIKaMHU.
Jluunocmuvim pe3ynrbmamom uzyueHus npeomema AesAemcs opmMuposanue ciedyroumux YMeHUut U Kayecmas:

pa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

BOCIUTaHHE OEPEKHOT0 OTHOILEHUS K MPUPoJIe, HOpMUPOBAHHE HKOJIOTHUECKOTO CO3HAHMUS;
IIPU3HAHKUE BBICOKOU LIEJIOCTH KU3HH, 3J0POBbs CBOErO U APYIUX JIIOJEH;

Pa3BUTHUEC MOTHBALIUU K IIOJTYYCHHUIO HOBBIX 3HaHI/II\/'I, z[anLHefImeMy HN3YUCHUIO CCTCCTBCHHBLIX HAYK.
OTBETCTBEHHOI'0 OTHOILIEHUS K YYECHHUIO, TPYLY,

L[EJIOCTHOTO MUPOBO33PEHHS;

OCO3HAHHOCTH U YBAXXUTCJIBHOT'O OTHOIICHHA K KOJUIETraM, APYTUM JIFOISIM,

KOMMYHHKaTHBHOﬁ KOMIICTCHIINU B 06H1€HI/II/I C KOJIJICTaMH,

OCHOB 3KOJIOTHYECKOU KYJIBTYpPbI

Memanpeomemuvim pe3yibmamom usyuenus Kypca aeisaemcs popmuposanue yHusepcaivbHulx yueonvix oeticmeuti (YVJ/])

Perynstunbie YV I:



CamocrosaTenbHO 00HApYKHUBATh U (POPMUPOBATH yueOHYIO IpoliaeMy, onpeaeisats Y 1;

BeiiBurate Bepcum peuieHus NnpoOsieMbl, OCO3HaBaTh (M MHTEPIPETHPOBATH B Cilydyae HEOOXOIMMOCTH) KOHEUHBIM pe3yibTaT, BbIOMpATh
CpeACTBa JTOCTHKEHMS LIEJIN U3 MPEATIOKEHHBIX, a TAKXKE UCKAaTh UX CAMOCTOSITENIbHO;

CocraBnarh (MHAMBUAYAJIBHO WM B TPYIIE) IUIAH PELIEHUS IPOOIeMbl (BBIIIOIHEHUS TPOEKTA);

Paborast mo miaHy, cBEepsATh CBOM JEHCTBHSA C €TI0 M, NMPH HEOOXOAMMOCTH, HMCIPABIATH OMIMOKHM CAMOCTOSTENBHO (B TOM YHCIE H
KOPPEKTUPOBATh IUIAH);

B nauanore ¢ yuureneMm COBEpIIEHCTBOBATh CAMOCTOSITEIbHO BHIOPAaHHBIEC KPUTEPUHU OLICHKH.

ITo3naBarenbubie YV /:

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

BBISABIIATE NIPUYMHBL U CIIEACTBUS MPOCTHIX SIBICHUIA;

OcylecTBIATh CpaBHEHUE U KJIACCU(UKALIMIO, CAMOCTOSITENILHO BBIOMPAast KpUTEPUI JUI YKa3aHHBIX JOTMUECKUX Ollepaltii;

CTpouThb J0rMYeCcKoe pacCykI€HUE, BKIIOYAIOLIEE YCTAHOBIECHUE IPUUNHHO-CIIEICTBEHHBIX CBA3EH;

CoznaBaTh CXeMaTUUYECKHE MOJIEIU C BBIJICIIEHUEM CYLLIECTBEHHBIX XapaKTEPUCTUK O0BEKTA;

CocTaBnaTh TE€3UCHI, pa3IMYHbIE BUJIbI IIJIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.)

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

OnpenensiTb BO3MOXHBIE HCTOYHUKH HEOOXOIUMBIX CBEACHMM, MPOU3BOAUTH MMOUCK HHGOpMAIMM, aHAJIU3UPOBATh W OILICHUBATh €€
JOCTOBEPHOCTb.

KommyHnukatusable YV /I:

CamocToATeNbHO OPraHU30BbIBaTh y4eOHOE B3aUMO/ICHCTBHE B TpyIIE (ONpenensaTh o0IIMe eNH, JOrOBapUBATHCS APYT € APYTOM);

B muckyccun ymeTh BBIIBUHYTH apPTyMEHTBI M1 KOHTAPTyMEHTHI;

Y4YUTbCSI KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATH OIMOOYHOCTh CBOETO MHEHMSI U KOPPEKTUPOBATH €T0;
[Tonnmasi mMoO3UIUIO APYroro, pasiuyaTh B €0 peyd: MHEHHE (TOUKY 3pEHHS), JOKa3aTeIbCTBO (apryMeHThl), (GakThl (TMIIOTE3bl, aKCHOMBI,
TEOpHUN);

YMeTh B3IISIHYTh Ha CUTYAlLUIO C MHOM MO3ULIUU U I0TOBAPUBATHCS C JIFOAbMH MHBIX MTO3ULIUH.

IIpeomemnuim pe3ynbmamom uzyuenus Kypca A6iaemcs ChopmMuposanHocmy Cledyrouux YMeHulL:

[ToHMMAaTh CMBICI OMOJIOTHYECKUX TCPMUHOB;

3HaTh 0COOEHHOCTH KU3HH KaK (POPMBI CYIIECTBOBAHMS MaTEPHH;



[Tonumats posib PU3NUECKUX U XMMHYECKHUX MPOLIECCOB B KUBBIX CUCTEMaX Pa3IMYHOTO HEPAPXUUYECKOr0 YPOBHS OpraHU3alUu;

3HaTh GyHIAMEHTAJIbHbBIE TOHITHS OUOJIOTUY;

[TonumaTth CyniHoOCTh MpolieccoB 0OMeHa BEIECTB, OHTOT€HEe3a, HACIEACTBEHHOCTH U U3MEHYMBOCTH;

3HaTh OCHOBHbBIE TEOPUU OMOJIOTUU: KIETOYHYI0, XPOMOCOMHYIO TEOPHUIO HACIECTBEHHOCTH, SBOJIOIIMOHHYIO, aHTPOIIOTeHe3a

3HaTh OCHOBHBIE 00JIaCTU MPUMEHEHUs OMOJIOTHYECKUX 3HAHUHM B MPAKTUKE CEIbCKOTO XO03SICTBa, B psle OTpaciell MPOMBILIICHHOCTH,
MIpU OXpaHe OKPYKalolleil cpeibl U 30POBbsS UETIOBEKA;

YMeTh NONB30BaThCA 3HAHHEM OOLIEOMOJIOTHYECKHX 3aKOHOMEPHOCTEW [Isi OOBSICHEHUS C MaTepHAIMCTUYECKUX MO3HIIMH BOMPOCOB
MIPOUCXOKICHUS U Pa3BUTHUA )KU3HU Ha 3e€MJie, a TaAK)KEe pa3JIMYHbIX IPYNI paCTEHUM, KUBOTHBIX, B TOM YUCJIE U YEIIOBEKA;

JlaBaTh apryMeHTUPOBAHHYIO OIICHKY HOBOM MH(OpMamuu 1o OMOJIOTHYECKUM BOTIPOCAM;

YMeTb paboTaTh ¢ MUKPOCKOIIOM M U3TOTOBJIATH MPOCTEHIIINE MPEnapaThl JJIsi MUKPOCKOITMYECKUX UCCIICI0BAHUN;
Pemarps renernueckue 3agaun, COCTaBJISATh POJOCIOBHBIE, CTPOUTH BAPUALIMOHHBIE KPUBBIE HA PACTUTEILHOM U )KUBOTHOM MaTEpUAJIE;

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

coOuroIeHHs Mep TPOGUIAKTUKY 3a00JIeBaHU, BEI3IBAEMBIX PACTCHUSMH, KUBOTHBIMHU, OAKTEPUSMH, TPUOAMHU ¥ BUPYCAMH.
OKa3aHUs IEPBO TOMOIIIM MIPH OTPABIECHUU SIOBUTHIMU IpUOaMH, PACTEHUSIMHU, YKYCaX KUBOTHBIX.

paloHaIbHON OpraHU3alK 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 HAOIIOACHH 32 COCTOSIHHEM COOCTBEHHOT'O OpraHu3Ma.

Ha wusyuenue mpeamera oTBoauTcs 2 yaca B Henmemto, utoro 68 1 B roa. Otbop ¢opM opraHu3anuud OOy4YEHHUs OCYIIECTBISAETCS C Y4ETOM
€CTECTBEHHO-HAYYHOTO COJIepKaHus. bonplioe BHUMaHue yAenseTcs J1abopaTOPHBIM U MPAKTUYECKUM pabOTaM, MUHUMYM KOTOPBIX OIpEAeieH B
KaKJIOM pa3zelie IporpaMMBl.

Conep:xanue yueOHOT0 npeamera



Brenenue (1 9)

Mecto KypcCa B CUCTCMC CCTCCTBCHHOHAYUYHBIX MTUCHUILIIMH, a4 TAKKC B OMOJIOTHYECKHX HayKax. HGJ'II/I H 3aJa41 Kypca. 3HaueHUE npeamMeTa ajisa
IIOHUMAaHHA €JHUHCTBA BCEIO > KMBOI'O U B3aUMO3aBHMCHMOCTH BCEX gacTeu 6I/IOC(1)epBI 3emin.

Pa3nen 1. OBosmonus xuBoro mupa Ha 3emiie (21 )
Tema 1.1. MHOTOOOpa3ue KUBOTr0 MUpa. Y POBHH OpPraHU3AIMU M OCHOBHBIC CBOMCTBA KUBBIX OPTaHU3MOB (2 1)

YpoBHM OpraHu3zauuy >KU3HU: MOJIEKYISIPHO-TEHETUYECKUW, KIIETOYHBIM, TKAHEBBIM, OpPraHHbIA, OPraHU3MEHHBIN, MOMYISIHOHHO-BUIOBOM,
OHMOreoIeHOTHYECKUH 1 OnocepHblid. EMMHCTBO XMMHYECKOTO COCTaBa JKUBOW MAaTEpUU; OCHOBHBIC TPYIIBI XUMHUYECKHX 3JIEMEHTOB U MOJICKYII,
oOpa3ymolue >XKMBoe BelecTBO Ouocdepsl. KietouHoe cTpoeHne opraHu3MoB, Hacensomux 3emiaro. OOMEH BeHIeCTB U CaMOpEryJssaius B
Oouonornueckux cuctemax. CamMOBOCHPOM3BEICHUE; HACIEICTBEHHOCTh M HM3MEHUMBOCTh KaK OCHOBAa CYIIECTBOBAaHMs >KUBOW Marepuu. Poct u
paszButue. PazapaxkumocTtb; popMbl H30MpATEILHON pEaKIMK OPraHU3MOB Ha BHEIIHHE BO3JCHCTBUA. PUTMUYHOCTB MPOIECCOB KU3HEACATEIIHHOCTH,
OMOJIOTHYECKHE PUTMBI U UX 3HAYCHHUE. JIMCKPETHOCTh KMBOT'O BEIIECTBA M B3aUMOOTHOIICHHUS YaCTH M 11€JI0r0 B OMOCHCTEMax. DHEPro3aBUCUM OCTh
YKUBBIX OpraHu3MoB; (GopMmbl moTpebaeHus 3Hepruu. LlapcTBa XKMBOM MPUPOIBI; KpaTKas XapaKTepUCTHKA €CTECTBEHHOW CHUCTEMBbI KilaccHu(uKaiuu
YKUBBIX OpraHu3MOB. BuioBoe pasHooOpasue.

JlemoHCTpanus
e (CxeMbl, OTpaXkarolle CTPYKTYpbI LIapCTB KUBOW MPUPO/IBI.
[IpeameTHBIC pe3yabTaThl 00yUEHUS

Vuyamuecs JOJDKHBI 3HATH:

— YPOBHHU OpraHU3allU{ >KMBOM MaTepuu M Hay4HbIC NUCLMIUIMHBI, 3aHUMAIOIINECS U3YYEHUEM MPOLECCOB JKU3HEACATENbHOCTH Ha KaXJIOM M3
HUX;

— XMMHUYECKUI COCTAB )KMBBIX OPTaHU3MOB;

— pOJIb XUMHUYECKUX DJIEMEHTOB B 00pa30BaHUM OPraHUYECKUX MOJIEKYIT,

— CBOMCTBA )KUBBIX CUCTEM U OTJIMYHUE UX TIPOSBICHUHN OT CXOJHBIX MPOIECCOB, MPOUCXOSANINX B HEXKHBOM MPUPOJIE;

— IIapCTBa JKMBOW MPUPOJIBI, CACTEMATHKY H MPEICTABUTENIEH Pa3HbIX TAKCOHOB;

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

VYyamuecs 10TKHbBI YMETh:

— J1aBaTh OMPEJEICHUS YPOBHEH OpraHU3aIliH KHUBOTO U XapaKTePU30BaTh MPOIIECCHI )KU3HEAEATETFHOCTH Ha KaXKIOM U3 HUX;

— XapaKTepUu30BaTh CBOMCTBA )KUBBIX CUCTEM;

— OOBSICHSTD, KaK MPOSIBISIFOTCS] CBOMCTBA )KMBOTO HA KaXXJI0OM U3 YPOBHEHW OpraHu3allnu;

— MPUBOJANUTH KPATKYIO XapaKTEPUCTUKY UCKYCCTBEHHON M €CTECTBEHHOM CUCTEM KiacCU(DUKAITIY KUBBIX OpPTraHHU3MOB;

— OOBSICHSTDH, TOUEMY OPTaHU3MBI OTHOCST K Pa3HbIM CUCTEMATHUYECKUM TPYIIIIaM.

Tema 1.2. Pa3zBuTie 6M0N0TUM B 10AapBUHOBCKUH eproA (2 9)



Pazeumue 6uonoeuu 6 dodapsunosckuil nepuod. I'ocnoocmeo 6 nayke npedcmasieHutl 00 «UHAYANbHOU YelecO0OpA3SHOCUY U HeUIMEeHHOCU
arcusoti npupoowvt. Pabomot K. Jlunnes no cucmemamuke pacmeHnutl u dcusomuvix. Jeonroyuonuas meopus XK. b. Jlamapxa.

JeMoHcTpanus
e buorpadun yu€HbIX, BHECIINX BKJIAJ B pa3BUTHE IBOTIONMOHHBIX uael. XXusub u gesarensuoctsb XK. b. Jlamapka.
Tema 1.3. Teopust Y. [lapBuHa 0 MpOUCXOXKICHUU BUIOB IMyTEM €CTECTBEHHOTO 0TOO0pa (5 1)

[Ipeanoceuiku Bo3HUMKHOBeHUS ydyeHus Y. JlapBuHA: HAOCTHXKEHHS B 00JIACTU €CTECTBEHHBIX HAyK, JKCIEIUIMOHHBIN Marepuan Y. [lapBuHa.
VYuenne Y. [lapBuna o6 uckycctBeHHOM oTOope. Yuenue Y. JlapBuHa 0 ecTecTBeHHOM OTOOpe. Bum — snemeHTapHash SBONIOIMOHHAS €IUHUIIA.
Bceobias naanBuAyalibHas N3MEHUYUBOCTD U M30BITOYHAS YHCIEHHOCTh MOTOMCTBA. bopr0a 3a cyliecTBoBaHNE U €CTECTBEHHBI 0TOOD.

JlemoHcTpanus

e buorpadus Y. Japsuna. MapiipyTt u KoHKpeTHbIe Haxoaku Y. JlapBuHa Bo BpeMsl MyTelIecTBUs Ha Kopadie «buripy.
[IpeameTHBIC pe3yabTaThl 00yUEHUS

Yuamuecs T0KHBI 3HATD:

— MPEJICTABICHUs €CTECTBOUCIIBITATENEHN TO0JAPBUHOBCKON AIIOXH O CYITHOCTH KMBOW IPUPOJIBI;

— B3isAbl K. JInHHEs Ha cucTeMy )KHUBOTO MUPA;

— OCHOBHBIE MOJIOXKEHUS 3BoMoMOHHOM Teopun XK. b. Jlamapka, €€ mo3uTHBHBIE U OIIMOOYHBIE YEPTHI;
— yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOPE;

— yuenue Y. JlapBrHa 0 eCTECTBEHHOM OTOODE.

VYyamuecs 10JKHBI yMETb:

— OIIEHUBATh 3HaUeHHE HBOTIOIMOHHOM Teopuu K. b. Jlamapka as pazButus Ouonoruu;

— XapaKTepU30BaTh NPEANOCHUIKM BO3HUKHOBEHMSI dBOIIOIMOHHO Teopun Y. lapBuHa;

— JlaBaTh OIpeICNICHUE MOHATUSAM «BHUI» U «IIOMYJISALINS;

— XapaKTepu30BaTh NPUYMHBI OOPHOBI 32 CYIIIECTBOBAHUE;

— ONpeNeNITh 3HaUeHNuEe BHYTPUBUA0BOM, MEKBUI0OBOW OOPHOBI 3a CyIIECTBOBaHHE U OOPHOBI C a0MOTHYECKUMHU (haKTOpaMHU CPeJibl;
— J1aBaTh OIIEHKY €CTECTBEHHOMY OTOOPY KakK pe3ysbTaTy OOpbOBI 3a CYIIeCTBOBAHHE.

Tema 1.4. ITprcnoco01€HHOCTh OPTaHU3MOB K YCIIOBUSIM BHEIIHEH Cpeibl Kak pe3ysbTaT JeHCTBUS €CTECTBEHHOTO 0TOopa (2 )

ITpucnocoOuTenbHble 0COOEHHOCTH CTpoeHus. [I0KpOBUTEIBCTBEHHAS OKpPAacKa MOKPOBOB Tejla: CKPBIBAIOIIAs OKpacka (OJHOTOHHASA, IBYTOHOBaS,
pacwieHslonas M ap.); NOpeaocTeperaroimias okpacka. Mumukpus. IlpucnocoOutensHoe mOBeJeHHE KHBOTHBIX. 3a00Ta O IOTOMCTBE.
dusnonornyeckue aaantauu. OTHOCUTENBHOCTb MPUCTOCOOTIEHHOCTH.

JlemoHCTpanus



L4 I/IJ'IJ'IIOCTpaHI/II/I, ACMOHCTPUPYIOIIUE CTPOCHUEC TEJia JKUBOTHBIX M PACTUTCIIBHBIX OPraHHU3MOB, O6€CH€‘II/IBaIOH_II/Ie BBDKHMBAHHEC B THIITMYHBIX
AJI1 HUX YCJIIOBHAX CYHICCTBOBAHMS.
L4 HpI/IMepBI Pa3INIHbIX BUAOB HOKpOBHTeHBCTBeHHOfI OKpAaCKH Y )KUBOTHBIX.

Jlaboparopubie paboOThI
OO0cyx1eHre Ha MOJICIISIX POJIH MPUCIIOCOOUTETHPHOTO TTOBEICHHUS )KUBOTHBIX.
[IpenMeTHBIC pe3yIbTaThl O0YICHUS

VYyaruecs: 10JKHBI 3HATh:

— THUIIBI IOKPOBUTEILCTBEHHOM OKPAacKH (CKpbIBAIOIIasl, IPeIOCTepEerarolias) U uX 3Ha4YeHHUEe JJIsl BBLKUBAHUS;

— OOBSICHATh OTHOCUTEJIbHBIIN XapaKTep MPUCIIOCOOICHU;

— 0COOEHHOCTHU MPHUCTIOCOOUTENBHOTO TIOBEICHUSI.

VYyaiuecs 10JKHBI YMETh:

— MPUBOAUTH MIPUMEPHI IPUCTIOCOOUTENHHOTO CTPOSHHUS TeJla, TOKPOBUTEIHCTBEHHONW OKPACKH MOKPOBOB U MOBEACHUS KUBBIX OPraHU3MOB.

Tema 1.5. MuxkposBomonus (2 4)

Buj xak reHeTHYeCKH M30JIMPOBAaHHASI CHCTEMA; PENPOTYKTHBHAS M30JSIINS U €€ MeXaHU3MbI. [lomysionHas CTpyKTypa BUAA; SKOJIOTUIECKHE U
TCHETHYECKHE XapaKTePUCTHKH monymsinuid. [lomynmsmus — »ieMeHTapHas SBONIONMOHHAs eauHMna. IIyTH W CKOpOCTh BHII000pa30BaHUS,
reorpauyecKkoe U FKOJIOrMUECKOe BU1000pa3oBaHHeE.

JemoHCTpanus

e (CxeMmbl, WJUTIOCTPUPYIOIIME NpoIiecc reorpaduyeckoro BUA000pa3oBaHMs.

e KuBble pacTeHMs M JKUBOTHBIE, repOapuM M KOJUIEKLIUH, MOKA3bIBAIOIIME HHIUBUAYAJIbHYIO HM3MEHUYMBOCTh M pazHOOOpa3ue COpPTOB
KYJIBTYpHBIX PACTEHMH M MOPOJ JOMAIIHUX XMBOTHBIX, a TaKKe PEe3yJbTaThbl MPHCIOCOOJEHHOCTH OPraHU3MOB K cpele OOMTaHus U
pe3yabTaThl BU000Opa30BaHus.

[IpakTuueckue padboOTHI:

1. WMsyueHue npucrnocobI€HHOCTH OPraHU3MOB K Cpesie 0GHTAHHUS .
2. U3ydueHne H3MEHYHBOCTH, KDUTEPHEB BUIA, PE3Y/IbTATOB HCKYCCTBEHHOTO OTGOPA HA COPTAX KYIbTYPHBIX PACTCHH .

[IpenmeTHbIe pe3ynbTaThl 00yYSHUS
VYyaiuecs 10JKHBI 3HaTh:

— 3HAYCHUE 3a00THI O TIOTOMCTBE JUIA BBIDKUBAHUA,
— OpCACIICHUA MMOHATHH «BUI» U IOIYJIALUA,



— CYIIHOCTh T€HETUYECKHX MPOIECCOB B MOMYJISIIHSIX;

— ¢dopmbl BU1000pa30BaHMS.

Ydanuecs T0JKHbBI YMETh:

— OOBSICHSTH IPUYHMHBI Pa3/ICJICHUS BUIOB, 3aHUMAIONINX OOIIUPHBIA apeant OOUTaHUs, Ha TIOMYJISIUY;

— XapaKTepu30BaTh MPOIECC IKOJIOTHUECKOTO U reorpaduyeckoro BHI000pa30BaHHUS;

— OIIEHUBATh CKOPOCTh BHI000PA30BAHUS B PA3IIMYHBIX CHCTEMATHUECKUX KATETOPUSX )KUBOTHBIX, PACTCHHI U MUKPOOPTaHU3MOB.

Tewma 1.6. buonorudecku nocnencTsus aaanrauu. Makpossomitouus (3 )

I'maBHBIE HampaBiieHUs 3BOJIOLMOHHOIO Iporecca. buonornueckuii nporpecc u o6uonoruueckuil perpecc (A. H. Ceepuos). Ilyrtu nocruxenus
Ononoruyeckoro mporpecca. OCHOBHbIE 3aKOHOMEPHOCTH 3BOJIIOLUH: JAWBEPreHINs, KOHBEPreHIWs, napaienusMm. [IpaBuia sBOMIOIMM TPy
OpraHu3MoB. Pe3ynpTaThl 3BOJIIOLMU: MHOT0O0Opa3ne BUI0B, OpraHUYecKas Le1eco00pa3HOCTh, IOCTEICHHOE YCI0KHEHUE OpraHU3aliH.

JlemoHcTpanus

e [Ipumepbl rOMOJIOTMYHBIX U @HAJIOTUYHBIX OPTaHOB, UX CTPOEHMS U IIPOUCXOXKACHUS B OHTOICHESE.

e (CxeMbl COOTHOLIEHMS ITyTel MPOrpecCUBHON OMOIOTMUECKON IBOIIOLUH.

e Marepuainsl, XapakTepU3yIOIUe NPEACTABUTEIICH KUBOTHBIX U PACTEHMM, BHECEHHBIX B KpacHYyI0 KHUI'Y M HaxXOIAIIUXCS IOJ OXPaHOU
rocynapcrBa.

[IpeameTHBIC pe3yabTaThl 00yUEHUS

VYuanecs J0JDKHBI 3HATH:

— TJIaBHbBIE HAIIPABJICHUS IBOJIIOIIMHU: OMOJIOTMUECKHUH IIPOrpecc U OMOIOTHYECKUI perpecc;

— OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIMU: JUBEPTECHIINIO, KOHBEPTCHIIUIO U NapaJlJIeIN3M;

— pe3yJbTaThl 3BOJIIOLIIH.

VYyamuecs 1071KHbI yMETh:

— XapaKTepu30BaTh MyTU JOCTUKEHHS OMOIOTUYECKOTO Mporpecca: apoMopdo3, HANoaTanTaIuI0 U OOIIYI0 IeTeHepaluio;
— OPUBOJUTH MPUMEPHI TOMOJIOTUYHBIX U aHAJIOTUYHBIX OPTaHOB.

Tema 1.7. Bo3zHukHOBeHuUE XHU3HU Ha 3emuie (2 )

Opranudeckuii MUp Kak pe3yabTaT 3BOJIOUMU. BO3HHMKHOBEHHWE W pa3BUTHE XKU3HU Ha 3emiie. XUMHYECKHUH, NMpeaduosiornyecKkuil (Teopus
akagemuka A. . Omapuna), OMONIOTMYECKUI W COIMAJIbHBIN ATambl Pa3BUTUS KUBOM MaTepuu. DUIOreHETHYECKHE CBS3M B KUBOM IpPUPOJIE;
€CTECTBEHHAs KJIaCCU(UKALINS HKUBBIX OPTaHU3MOB.

JlemoHCTpanus

e (CxeMmbl BO3HUKHOBEHHS OJHOKJICTOYHBIX 9YKAPUOT, MHOT'OKJICTOYHBIX OPraHU3MOB, pa3BUTHUA LHAPCTB paCTeHI/Iﬁ " )XNUBOTHBIX.

[IpenmeTHbIe pe3ynbTaThl O0yYSHHS



VYyaiuecs: 10JKHbI 3HATh:

— Teoputo akajgemuka A. M. OnapuHa o MpoOUCXO0XKICHUH KU3HU Ha 3eMJie.

VYyaiuecs 10JKHBI YMETh:

— XapaKTepru30BaTh XUMUYECKUHN, MPEOUOIOrHUeCKU, OMOTOTMUECKUN U COLUAIbHBIN 3TAIlbl PA3BUTHS KUBOW MaTEePUH.

Tema 1.8. PazButue xu3nu Ha 3emuie (3 9)

PazButue xu3Hu Ha 3emiie B apXeHCKYI0 W MPOTEpO30MCKyro 3phl. llepBrie ciennl sxu3nu Ha 3emsie. [losiBneHune BceX COBPEMEHHBIX THUIIOB
0ecro3BOHOUHBIX >KMBOTHBIX. [lepBbie XxopmoBbie. PazButne BOIHBIX pacTeHWid. Pa3BuTHe Ku3HU Ha 3emiie B majeo30iickyio spy. llosBienue u
HBOJIIOIUS CYXOIYTHBIX pacTeHHWU. [larmopOTHUKH, CEMEHHBIE MAaNOPOTHUKH, T'OJOCEMEHHBIE pacTeHUs. BO3HWKHOBEHHWE MO3BOHOYHBIX: PHIOBI,
36MHOBOJIHbIE, IIpecMbIKatomuecs. Pa3Butue »xu3HM Ha 3emiie B ME3030MCKY0 W KaliHO30McKyro 3pbl. [losiBieHune u pacnpocTpaHeHue
IIOKPBITOCEMEHHBIX pacTeHHH. Bo3HMKHOBeHMe nTul ¥ Miekonurtaromux. Ilossnenune m paszsutue npumaros. lIpoucxoxnenue uenoseka. Mecto
4eoBeKa B kHMBoW mpupoze. Cucremarnyeckoe mosioxkeHue Buaa HOmMO sapiens B cucteme KMBOTHOrO Mmupa. I[IpH3HaKu U CBOWCTBA YelIOBEKa,
MIO3BOJISIIOIINAE OTHECTU €r0 K Pa3iIU4HbIM CHUCTEMAaTHYECKMM TIpyIIaM LApcTBa >KUBOTHBIX. CTaJuM 3BOJIIOLMM YEJIOBEKA: IPEBHEHUINUI 4YEIIOBEK,
JAPEBHUIA YEJIOBEK, MepBble COBpeMeHHbIe 0. CBOMCTBa YeloBeKa Kak Ouosormyeckoro Buja. IlomyssiuoHHas cTpykTypa Buaa Homo sapiens;
YeJIOBEYECKHE PAChI; pacoo0pa30BaHKe; €MHCTBO IPOUCXOKICHUS pac. AHTUHAYYHAs CYIIIHOCTh Pacu3Ma.

JlemoHCTpanus

e Penponykuuu kaptuH 3. bypuana, otpaxkammux GayHy u Giopy pa3iIudHbIX 3P U MEPUOIOB.
e (CxeMbl pa3BUTHS LIAPCTB KUBOM MPUPOJIBIL.

e (OkaMeHEeNOCTH, OTIIEYaTKU PACTEHUHN B JPEBHUX MMOPOJIAX.

e Mojenu CKeIeTOB YeI0BeKa U MO3BOHOYHBIX KUBOTHBIX.

[IpenmeTHble pe3ynbTaThl 00yYSHUS

VYyamuecs 10JKHBI 3HaTh:

— 3Tamnbl pa3BUTHS )KUBOTHBIX M PACTEHUI B Pa3IMYHBIE EPUOBI CYIIECTBOBAHUS 3EMIIH.
VYyamuecs 1071KHbI yMETh:

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

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

— ONKUCHIBATh PA3BUTHUE KU3HU HA 3€MJI€ B ME3030MCKYIO 3pY;

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

[IpenmeTHbIe pe3ynbTaThl 00ydeHus 1 pazaena

anmnec;l JOJIKHBI 3HATh:

— JABHWIKYIIHUEC CUJIBI aHTPOIIOT'CHE3a,

— CUCTCMATHUYCCKOC ITOJIOKCHUC YCIIOBCKA B CUCTCME JKUBOT'O MUPA;
— CBOMCTBA YeJI0BEKa KaK OMOJIOTHYECKOro BUa,

— 3TaIllbl CTAHOBIICHUS YEJIOBEKA KaK OMOJIOTHYCCKOTO BUa,



— pachl 4elloBeKa U X XapaKTepHbIe OCOOCHHOCTH.

VYyaiuecs 10JKHBI YMETh:

— XapaKTepu30BaTh POJIb MPSIMOXOXKIEHUS, PA3BUTHS FOJOBHOI'O MO3Ta U TPY/a B CTAHOBJICHUU YEJIOBEKA;
— OIPOBEPraTh TEOPHUIO pacu3Ma.

MertamnpeaMeTHbIe pe3ynbTaThl 00yUeHHS

VYyamuecs 10JKHBI yMETh:

— paboTaTh ¢ y4eOHMKOM, paboueil TeTpaabio U JUAAKTUYECKUMH MaTepuaiaMu;

— COCTaBJIATh KOHCIIEKT naparpada yueOHHKa 70 W/ TOoCIe H3y4YEeHUsI MaTeprajia Ha YpOKe;

— pa3pabaThIBaTh IUIAH-KOHCIIEKT TEMBI, UCIIOJIb3YS pa3Hble UCTOYHUKHA HH(POPMALINH;

— IOTOBUTH YCTHBIE COOOIIEHUS U MUCbMEHHBIE pedepaTsl, UCIIOIb3Ys MH(pOpMaIUIo yueOHHKa U JOIOJHUTEIbHBIX HICTOUHUKOB,;

— I0JIb30BaThCsl NOUCKOBBIMU cucTeMaMu MHTepHerTa;

— BBINOJIHATH JIAOOPAaTOpHBIE paObOTHI MO PYKOBOJICTBOM YUHUTEINS;

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

— OLIGHUBAaTh CBOMCTBA MOPO/J] IOMALIHUX KUBOTHBIX U KYJIBTYPHBIX PACTEHHH 110 CPABHEHUIO C TUKUMHU IIPEIKAMHU;

— HaXOAUTh UH(POPMALUIO O PA3BUTUU PACTEHUN M )KMBOTHBIX B HAYYHO-TIOMYJIAPHOM JIUTEpaType, OMOJOIMUECKUX CIOBapsX M CHPABOYHHUKAX,
aHAJM3UPOBATh U OLIEHUBATH €€, IEPEBOIUTH U3 OJHOM (POPMEI B IPyTyIO;

— CpaBHHUBATh M COTIOCTABIIATH MEXKIy COO0I COBPEMEHHBIX M HCKOTIAEMBIX KHBOTHBIX N3YUYE€HHBIX TAKCOHOMHYECKHX TPYII;

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

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

— 00001maTh U AenaTh BBIBOABI 10 H3YYEHHOMY MaTepHainy;

— MPEICTABIATh U3YYEHHBI MaTepHal, UCTIOIb3Ysl BO3SMOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA.

Paznen 2. CTpykTypHas opraHu3aius >KUBbIX opranu3moB (13 u)
Tema 2.1. Xumuueckas opranusanus KieTku (5 4)

DNeMeHTHBII cOCTaB KJIETKH. PacmpocTpaHE€HHOCTh 3JE€MEHTOB, MX BKJIaJ B OOpa3oBaHHE XHMBOM MaTepud M OOBEKTOB HEXHMBOH NPHUPOJIBL.
MaxkpoaeMeHTbl, MUKPOAJIEMEHThI; UX BKJIaJ B 00pa30BaHHWE HEOPraHMYECKUX M OpPraHMYecKHMX MOJIEKYJ >KMBOro BeulecTBa. Heopranuueckue
MOJIEKYJIbl JKUBOTO BemiecTBa. Bona; e€ xumuyeckue cBoicTBa M Ouosiornyeckas posib. Conu HEOPraHWYECKUX KHCIOT, UX BKJIAJ B OOecredeHue
IIPOLIECCOB JKU3HEAEATENBHOCTH U MOAJEpKAHUE TOMeOocTa3a. Poilb KaTHOHOB M aHMOHOB B 00OECIIEYEHNUHU NPOLIECCOB XKU3HEneATeNbHOCTH. OcMoC U
OCMOTHYECKOE JaBJIEHUE; OCMOTHYECKOE IOCTYIUIEHHE MOJEKyld B KIeTKy. OpraHudeckue MoJIeKyJbl. buonornueckue noiaumepsl — O€NKH; UX
CTpyKTypHasi opranuzauus. OyHKIUU OEIKOBBIX MOJIEKYN. YTJEBOJbl, UX CTpPOEHHE M Ouojoruueckas poib. JKupbl — OCHOBHOM CTPYKTYpHBIH
KOMITOHEHT KJIETOYHBIX MeMOpaH u uctouHuk sHepruu. JJHK — monexynsl nHacneacrsennoct. Penymnukanusa [IHK, nepenada nacnencTBeHHOM
uHpoOpMalMK U3 NMOKOJIEeHUsl B NokosieHue. [lepenada HacneacTBeHHONW MH(pOpPMaLUU U3 sapa B muromiasMy; tpanckpunuus. PHK, e€ ctpykrypa u
¢bynkunu. Madopmarmonssie, TpancnopTHble, pubocomanbabie 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 10JKHBI 3HATH:

— MaKpOAJIEMEHTHI, MUKPOAJIEMEHTHI, X BKJIAJ B 00pa30BaHNE HEOPTaHWYECKUX U OPTaHUYECKUX MOJICKYJI )KUBOTO BELIECTBA;
— 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:

— OOBSCHATH NPUHIMII JEHCTBUS (PEPMEHTOB;

— XapakTepu3oBaTh QPyHKIMH OEIIKOB;

— OTMEYaTh YHEPreTHUECKYIO POJIb YTIEBOJOB U IJIACTUYECKYIO (QYHKIIHIO KHUPOB.

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 00yYSHUS

VYyamuecs 10JKHBI YMETh:
— ONMCHIBaTh OOMEH BELIECTB U MPEBPAILEHUE SHEPTHH B KIIETKE;
— NPUBOAMTH NOAPOOHYIO CXeMy Ipoliecca OMOCUHTE3a OEKOB.

Tema 2.3. CtpoeHue U GyHKIMH KIETOK (5 9)

[Ipokapuornueckue kieTku: ¢popma u pazMepsl. L{utomnazma OakrepuanbHoil kiaeTku. OpraHuzanus MeTadoau3Ma y npokapuot. ['eHeTnueckuit
anmapar Oaktepuil. CmnopooOpa3oBanue. Pa3smHoxkeHne. MecTo W poJib MPOKAPHUOT B OMOIEHO3ax. OJyKapuoTHUeckas KieTka. l[urorutazma
SyKapuOTHYECKON KieTkH. OpraHeiibl LUTOIUIA3MbI, UX CTPYKTypa W ¢yHKiuu. L{utockener. BximtoueHHss U uX pojb B METa0OIU3ME KJIETOK.
Knerounoe sapo— T1EeHTp yhpaBiIeHUS KHUZHEACSITENbHOCTbIO KIETKH. CTpPYKTypbl KIETOYHOTO sijpa: siepHas o000Jo4YKa, XpOMaTHH
(rerepoxpomatuH), SApbIIIKO. OCOOEHHOCTH CTPOSHHS pacTUTENbHOU KieTku. [lenenue kinetok. Kietku B MHOroksieroyHoM opranusme. Ilonstue o
Qg QepeHIIMPOBKe KIETOK MHOTOKJIETOYHOTO OpraHu3ma. MuTtotudeckuil nuki: uHTepdasa, penymaukanus JHK; mutos, $assr muroTHueckoro
JeNICHUs. U TpeoOpa3oBaHus XpOMOCOM. bruonornueckuii cMbICT U 3HaUeHHE MHUTO3a (0ecronoe pa3MHOKEHHUE, POCT, BOCHIOJIHEHUE KIETOUHBIX OTEPh
B (PM3MOJIOTUUECKUX U MATOJIOTHYECKUX YCIOBHIX). KieTounas Teopusi CTpO€HUSI OpraHU3MOB.

JlemoHCTpanus



[IpuHIMIIHATEHBIE CXEMBI YCTPOMCTBA CBETOBOTO U AJICKTPOHHOT'O MUKPOCKOIIA.

CXxeMbl, IILTIOCTPUPYIOIIHE METOIbI ITPENapaTUBHON OMOXUMUN 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.

[IpakTrueckue pabOTHI:

*
1. V3ydeHue KiIeTOK OaKTepuid, paCTCHHUH M )KUBOTHBIX Ha FOTOBBIX MUKpPOIIpENapaTax .
[IpenMeTHBIE pe3yabTaThl O0YICHHS

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 KJIIETOYHOM TEOPUH CTPOEHUS! OPTaHNU3MOB;

— OHMOJIOrMYECKHI CMBICIT MUTO3A.

VYyamuecs 10JKHBI yMETb:

— XapakTepu3oBaTh METa00IU3M y IPOKAPUOT;

— ONUCHIBATh FEHETUYECKUI anmapat OakTepuil;

— ONKUCHIBATH MPOLIECCHI CIOPOOOPA30OBAHUS U PA3MHOKEHUS POKAPHOT;

— OOBSICHITH MECTO U POJIb MPOKAPUOT B OUOIIEHO3AX;

— XapakTepu30oBaTh (PYHKIIUU OPTaHOMI0B IIUTOILIa3Mbl, 3HAYEHUE BKIIOUEHUN B KU3HEACSITEIbHOCTH KIETKU;
— OINUCHIBATH CTPOEHUE U (PYHKIIUU XPOMOCOM.

MCTaHpCILMCTHBIC PE3YIbTAThI o6yqu1/I;1

VYyamumecs 10JKHBI YMETh:

— COCTaBJIATh CXEMBI U TaOJIUIBI JJI1 HHTETPALlMK OJTYyYESHHBIX 3HAHUM;

— 000011aTh ¥ J1enaTh BHIBOJIBI [0 H3YYEHHOMY MaTepHualy;

— paboTaTh ¢ JOMOJHUTEIBHBIMA HCTOYHUKAMU HH(POPMAITUH U UCIIONB30BaTh UX JUIS MMOMCKa HEOOXOAUMOT0 MaTepHaa;



— MPEACTaBIATh U3YUYEHHBIN MaTepHal, UCIOIb3ys BOZMOKHOCTH KOMITbIOTEPHBIX TEXHOJIOTHIA;

— OOBSICHATH PUCYHKU U CXEMBI, IPE/ICTaBICHHbIC B yUCOHHUKE;

— CaMOCTOSITEIbHO COCTABJISITh CXEMbI IPOIECCOB, MPOTEKAOIINX B KJIETKE, U <«IIPUBSA3BIBATH» OTIEJIbHBIC MX STalbl K Pa3IMYHBIM KJIETOYHBIM
CTPYKTYypawm; 5

— WUTIOCTPUPOBATH OTBET MPOCTEHIIIMMH CXEMaMH U PUCYHKaMU;

— paboTaTh C MUKPOCKOIIOM U M3TOTOBJISTH IPOCTEUIIINE TTPeHapaThl A1 MUKPOCKOIIMYECKOT0 UCCIEOBAHUSI.

Pa3nen 3. PazMHOXKEHME M MHIMBUIyaJIbHOE Pa3BUTHE OPraHU3MOB (5 )
Tema 3.1. PazMHO€eHHE Opranu3mMoB (2 u)

CymHocTh ¥ (HOpMBI pa3MHOKEHUSI OpraHU3MOB. becrnonoe pa3MHOKEeHHE pACTeHHI U )KUBOTHBIX. [1oJ10BOE pa3MHOKEHHE KUBOTHBIX M PACTEHUM;
o0Opa3oBaHHE IMOJIOBBIX KJIETOK, OCEMEHEHHE M OIUI0J0TBOpeHHe. buonoruueckoe 3Ha4YeHHE MOJOBOrO0 pa3MHOKeHus. [amertorenes3. Ilepuosb
o0pa3oBaHMs TOJIOBBIX KIJIETOK: Pa3MHOXKEHHE, POCT, co3peBaHue (Meio3) U (opMUpOBaHUE MOJIOBBIX KJIETOK. OCOOEHHOCTH cIiepMaToreHe3a u
oBorenesa. OMmI010TBOPEHUE.

JlemoHcTpanus

[TnakaThl, WIUTIOCTPUPYIOLINE CIIOCOOBI BET€TaTUBHOIO Pa3MHOKEHUS IUIOJOBBIX JIEPEBBEB U OBOILIHBIX KyIbTYp. MuKpomnpenaparsl SHIEKIETOK.
dotorpaduu, oTpaxkarolme pasHooopa3re MOTOMCTBA Y OJTHON Tapbl POIUTEIIEH.

[IpeameTHBIC pe3yabTaThl 00yUEHUS

Vuyamuecs JOJDKHBI 3HATH:

— MHOroo6paszue popM Oecronoro pa3MHOKEHUS U TPYIIIBI OPraHU3MOB, 711 KOTOPBIX OHU XapaKTEPHBI;
— CYIIHOCTb MOJOBOTO Pa3MHOXEHHS M €r0 OMOJIOTHYECKOe 3HAYCHHE,

— MIpOLIECC TaMETOTeHe3a;

— Mei03 U ero 0M0J0rHYecKoe 3HaUEHHE;

— CYLIHOCTb OILJIOIOTBOPEHUSI.

VYyamuecs 10TKHbBI YMETh:

— XapaKTepu30BaTh OMOJOTHYECKOE 3HAUCHHUE OECITOIOT0 PAa3MHOKEHNS,

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

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

OMOpHOHaNbHBIN nepros pa3BuTHs. OCHOBHbBIE 3aKOHOMEPHOCTH APOOIeHNUs; 00pa30BaHUE OJJHOCIONHOTO 3apo/ibliia — OJacTybl. [acTpymsmms;
3aKOHOMEPHOCTH 00pa30BaHMs IBYCIOWHOTO 3apObliia — racTpyiibl. [lepBudHbII opraHorenes u nanpHeimas auddepeHnnpoBka TKaHel, OpraHoB U
cucreM. llocTamMOproHanbHbIN nepuoa pa3BuTHA. PopMBI MOCTIMOPHOHAIBHOTO MepHoAa pa3BuTus. Hempsmoe pas3BuTHE; MOJHBIA M HEMOIHBINA
metamopo3. buonorumueckuit cmeica pazButus ¢ meramopdoszom. IIpsmoe pasurue. Crapenue. OOIMEe 3aKOHOMEPHOCTH pPa3BUTHAL
buorenernyeckwuii 3akoH. CXOACTBO 3apoAblileii 1 3MOprUOHaIbHAA TUBEpreHUus npru3HakoB (3akoH K. bapa). buorenernueckuii 3akon (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.

[IpeameTHbIC pe3yabTaThl 00yUEHUS

VYyamuecs 10JKHbBI 3HATh:

— OIpEJEICHUE MOHITHUS KOHTOTE€HE3Y;

— NEPUOIU3ALMIO UHANBUYAIBHOIO PA3BUTHS;

— 9Tanbl SMOPUOHAIILHOTO pa3BUTHS (IpOOIEHUE, FaCTPYIISALUS, OPTaHOTEHE3);

— (opMBI TOCTIMOPUOHANILHOTO TIEPUO/Ia PA3BUTHUS: HENPSIMOE Pa3BUTHE, PAa3BUTHUE MOJTHBIM U HETIONHBIM MpEeBpallleHuEM;
— OpsIMOE Pa3BUTHE;

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

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

VYyamuecs 10TKHbBI YMETh:

— ONKUCBIBATH MPOLIECCHI, TPOTEKAOLIME MPU APOOIEHUH, FacCTPYIISLUU U OPraHOTEHE3E;

— XapakTepu3oBaTh (OPMbI TOCTIMOPHUOHATHHOTO Pa3BUTHS,

— pa3nuyaTh COOBITUS, COMTPOBOXKIAIONINE PA3BUTHE OPTraHU3Ma MIPH MOJTHOM U HETIOJHOM MPEBPAIECHUN;
— OOBSICHATH OMOJIOTUYECKHI CMBICI Pa3BUTHUS C METaMOP(O30M;

— XapaKTepu30BaTh ATAIMBI OHTOTEHE3a MPU MPSIMOM MOCTIMOPUOHAIBHOM Pa3BUTHH.

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

VYyamuecs 10JKHBI YMETh:

— CPaBHHUBATh U COMOCTABIIATH MEXJLy COOOM 3Tarbl pa3BUTHS )KUBOTHBIX U3YYEHHBIX TAKCOHOMUYECKUX TPYIIIT;

— WCTOJH30BATh MHIIYKTHBHBIN 1 JI€YKTUBHBINA TIOJXO/bI TPH N3YUYEHUH KPYITHBIX TAKCOHOB;

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

— 000011aTh U AenaTh BBIBOABI 10 H3YYEHHOMY MaTepHaiy;

— paboTaTh ¢ JOMOIHUTEIHHBIMA HCTOYHUKAMU HHPOPMAIINU U UCTIONB30BaTh UX ISl TOMCKAa HEOOXOANMOTO MaTepHaa;
— MPEICTABIATh U3YYCHHBI 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 H6pPII[OJ'IOFPI‘ICCKPII>i MCTOJ  HU3Yy4YCHHA  HACJICACTBCHHOCTH.
MOHOFI/I6pI/II[H06 u HOJ'II/IFI/I6pI/I,I[HO€ CKpC€UIMBAaHHC. 3aKOHBI MGHI[GJ'IH. HezaBucumoe u CHCIIJICHHOC HACJICJOBAaHUC. I'eneTnueckoe OIIPECACIICHUEC I10J1a.
I'enoTnn kak OEJIOCTHAas CUCTEMA. B3aHMOHeﬁCTBHC AJUICJIBHBIX W HEAJUICIIBHBIX I'CHOB B OIIPCACIICHUHU ITPU3HAKOB.

JeMoHcTpanus

e KapTel XpOMOCOM 4EJIOBEKA.
e PO/I0CIOBHBIE BBIJAIOIIUXCS IIPEACTABUTENIECH KYIbTYPHI.
° XpOMOCOMHI)IG AHOMAJINHU 4YC€JIOBCKA U UX (1)6HOTI/IHI/IIIGCKI/I€ IIPOABJICHUA.

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

Vuamuecs 10JDKHBI 3HATh:

— ONpENENCHHUST TOHATHH «T€H», «JIOMHHAHTHBIM TE€H», «PEIECCHUBHBIA TE€H», <«IIPU3HAK», «CBOWCTBO», «(PEHOTHUIT», «TCHOTHII,
HACJIEJICTBEHHOCTh», KA3MEHUUBOCTDHY, «MOJIUMDUKAIINNY, KHOPMA PEAKITUN», «MYTAIHI», «COPT», KIIOPOIa», KIIITAMM);

— 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 CXEMBbI CKpEIIMBaHUs IPU HE3ABUCHUMOM U CLEIIJIEHHOM HacJIeIOBaHUH, HACJIEAOBAHUH CIIETUIEHHOM C MOJIOM;

— CYIIHOCTbh T€HETHUECKOTO OINPEIEIICHUS 110J1a y PACTEHUN U KUBOTHBIX;

— XapaKTepU30BaTh TEHOTUII KAK CUCTEMY B3aUMOJICHCTBYIOIMX T€HOB OPraHU3Ma;

— COCTaBJIATh MPOCTEHIINE POAOCIOBHBIE U pElIaTh TEHETUUECKHUE 3aauH.

Tewma 4.2. 3aKOHOMEPHOCTH U3MEHYHUBOCTH (6 1)

OcHoBHble (POpMBI M3MEHUYMBOCTU. ['eHOTMHMYEcKass W3MEHYMBOCTh. Myranuu. 3HaueHuWEe MyTalMil IS HpPaKTHKH CElIbCKOTO XO3SCTBa U
ouorexHonornd. KomMOMHATHBHasg W3MEHYMBOCTb. OBOJIOIMOHHOE 3HAuY€HUE KOMOMHATHUBHOW u3MeHuMBocTU. DeHoTHnuueckas, Win
MoU(UKAIIMOHHAS, 3MEHYUBOCTh. POJb yCI0BHI BHELTHEH Cpeibl B pa3BUTUU U MPOSIBICHUN IPU3HAKOB U CBOMCTB.

JlemoHCTpanus

e [Ipumeps! MO (DUKALIMOHHON N3MEHYUBOCTH.

[TpakTuyeckue paboTHI:



1. Tloctpoenue BapuauoOHHOMN KpUBOU (pa3Mephl JUCTHEB PACTEHH, aHTPOIOMETPUYECKHE JaHHbIC yUaIIUXCs).
[IpenMeTHbIe pe3ynbTaThl 00y4eHUS

Yyamuecs T0KHBI 3HATD:

— BU/JIbl U3MEHYUBOCTH U PA3THYUUS MKy HUMHU.

VYyamuecs 10JKHBI yMETh:

— pacno3HaBaTh MYTaIlMOHHYIO K KOMOMHATUBHYIO U3MEHYHBOCTb.

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

HeHTpH IMPOUCXOXKACHUA H MHOFOO6pa3I/I$I KYJIbTYPHBIX paCTeHHﬁ. COpT, mnmopoaa, wHITaMM. MeTtoapl cenekuuu paCTeHI/Iﬁ H JXHUBOTHBIX.
HOCTI/I)KCHI/IH N OCHOBHBIC HaIIpaBJICHHA COBpCMCHHOﬁ CCIICKLINU. 3HauyeHue CCJICKIIMU JJIA Pa3BHUTHUA CEIbCKOXO03SCTBEHHOTO IIpOU3BOJCTBA,
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 npemnapaTsl COPTOB KYJIbTYPHBIX PACTECHHM, OTIMYAIOMIUXCS HAaMOOJIbIIEH MJI0I0BUTOCTHIO.

[IpeameTHBIC pe3yabTaThl 00yUEHUS

Yyamuecs J0IKHBI 3HATh:

— MCTOAbI CCIACKINH,

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

Yyamuecs J0IKHBI YMCTh:

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

IIOTOMKOB.
MeTtanpeameTHble pe3ynbTaTbl 00yUeHHs

VYyamuecs 10TKHBI YMETh:

— JIaBaTh XapaKTEPUCTHKY TeHETHICCKUM METOAaM H3y4YCHHS OMOJIOTHYECKUX 0OBEKTOB;

— paboTaTh C Y4EOHMKOM, pabodeil TeTpaabio U JUAAKTUUECKUMH MaTepruajaMu;

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

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

— IFOTOBUTH YCTHBIE COOOIICHUS U TUChMEHHBIE pedepaTsl Ha OCHOBE 0000IIeHN MaTepuana yueOHUKa U JOTIOJHUTEIbHOHN JINTEPaTyphI;
— TMOJIH30BAThCSI MOMCKOBBIMU cUCTeMaMu MHTepHeTa.

Pa3nen 5. BzanmooTtHomeHus opranusma u cpebl. OCHOBBI 3Koj10TuH (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
BKJIaJ B Ouomaccy. buokocHoe u kocHoe BemiectBo ouochepst (B. U. Bepnanckuit). KpyroBopot Bemects B mpupoje. EctecTtBeHHbIE cooOIiecTBa
KUBBIX OpraHu3MoB. buoreoiieHo3sl. KOMIIOHEHTHI OMOreOIeHO30B: MPOAYIIEHThI, KOHCYMEHTBI, PEAyLIeHThl. bUOIEHO3bI: BUJIOBOE pa3sHOOOpas3ue,
IUIOTHOCTh TOMYJISIIMK, Ouomacca. AOwotudeckue (GakTopbl cpeabl. Ponb TemmepaTyphl, OCBEIIEHHOCTH, BIAXKHOCTH H JPYrux (HakTopoB B
KHU3HEICIATSILHOCTH cO00IIecTB. IHTEHCUBHOCTD ACHCTBHSI (haKkTOpa Cpe/bl; orpaHuIHUBaromuii hakrop. BzaumoneiicTBrue hakTopoB Cpe/Ibl, IPEIEITbI
BBIHOCJIMBOCTH. buotnueckue daktopsl cpesl. Llenu u cetn nmutanusa. JKOJOTUYECKHE MUPAMUIBI: Yucel, OnomMacchl, s3Hepruu. CMeHa OMOILIEHO30B.
[TpuunHBl cMEHBI OHOIICHO30B; (hOPMHUPOBAHKE HOBBIX CO00IIECTB. DOPMBI B3aMMOOTHOIICHUH MEXy opraHu3Mamu. [103UTHBHBIC OTHOIICHUS —
CUMOMO3: MyTyaJl3M, KOOTepalus, KOMMEHCATN3M. AHTHOMOTHYECKHWE OTHOIICHHUS: XWITHUYECTBO, MapasuTH3M, KOHKypeHIHs. HeHTpambHbie
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 MPEICTABUTEIISIMUA PA3IMYHBIX 1IAPCTB KUBOW MPUPOJIBIL.

[IpakTuueckue padbOTHI:

1. CocraBieHue cxem nepeaaun BCUIeCTB U 3HepFI/II/I (HGHCI/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:

— OTpeJeNieHNE TOHSTH «Ornocdepay, «IKOJIOTHI», OKPYKAIOIIAs Cpeay, «cpeia OOUTaHUS Y, «IIPOIYIICHTH», KKOHCYMEHTBI», «PEIYIICHTHI;
— CTPYKTYpPY ¥ KOMIIOHEHTHI OHochepsl;

— KOMITOHEHTHI )KHBOTO BEIIECTBA U €T0 (PyHKITUH,

— KJacCUu(UIMPOBATH IKOJOTUYECKHE (PAKTOPHI.

VYyamuecs 10TKHbBI YMETh:

— XapakTepu3oBaTh OMoMaccy 3emiin, OMOIOTHYECKYIO TPOIYKTHBHOCTE;

— OMUCHIBATh OMOJIOTUYECKIE KPYTOBOPOTHI BEIIECTB B MIPUPOJIE;

— OOBSICHATPH JIEHCTBUE A0MOTUUYECKUX, OMOTUYECKUX U aHTPOMIOTEHHBIX ()aKTOPOB;

— XapaKkTepu30BaTh U pa3uyaTh SKOJIOTHUECKUE CUCTEMBI — OHOTeOIeHO03, OMOIIEHO3 U arpoleHO3;
— PacKpbIBATh CYITHOCTh M 3HAYEHUE B IPUPOJIE CAMOPETYJIISLIUH;

— OMNUCHIBATH MPOIIECC CMEHBI OMOIIEHO30B U BOCCTAHOBJICHHUSI IIPUPOIHBIX COOOIIECTB;



— XapakTepu3oBaTh (HOPMbI B3AUMOOTHOIICHUH MEX/Ty OpraHM3MaMu: CAMOMOTHYECKHE, aHTUOMOTUYCCKHE U HEUTpaJIbHBIC.
Tewma 5.2. buocdepa u yenosek (2 1)

[Ipupoanbie pecypchl U UX HCIIOJIb30BaHHE. AHTPONOTreHHbIE (PAKTOPBI BO3JCHCTBHUS Ha OMOIEHO3bI (POJb UEIOBEKa B MPHUPOJE); MOCIEICTBUS
XO3SIUCTBEHHOM JIEATEIBHOCTH YenoBeka. [IpobiieMbl pallnOHAIEHOTO MPHPOIONIONB30BaHMS, OXPAHbl IPUPOIBL: 3aIIUTa OT 3arPSA3HEHUN, COXPAaHCHHE
STAJIOHOB U MaMATHUKOB IPUPO/IbI, 00ECTICUeHHUE TPUPOIHBIMU PECYpPCAaMU HACEJICHUS TUIAHETHI.

JlemoHCTpanus
e KapTel 3an10BEAHBIX TEPPUTOPHUN HALLIEH CTPAHBI.
JlaGopaTopHbie pabOThI
AHAJTH3 ¥ OIEHKA TI0CIIECTBHI IEATEIPHOCTH YeTOBEKA B IKOCHCTEMAX .
[IpenmeTHble pe3ynbTaThl 00yYEHUS

Yuamuecs T0KHBI 3HATD:

— aHTPOTIOTEeHHBIE (PaKTOPHI CPEJIBI,

— XapakTep BO3/JEICTBU yenoBeka Ha ouocdepy;

— cnoco0bI ¥ METOJIBI OXPAHBI IPHPO/IBL;

— OHMOJOTHYECKHI U COIMAITBHBINA CMBICTT COXPAaHEHHUST BUIOBOTO Pa3HOOOpa3Hsi OMOIIEHO30B;

— OCHOBBI PALMOHAIBHOTO MPUPOJIOTIOIB30BAHMS;

— HeucuepIiaeMble U oYepIaeMble pecypehbl;

— 3aMoBeIHUKH, 3aKa3HUKH, napku Poccun;

— HECKOJIbKO pacTE€HUH 1 )KUBOTHBIX, 3aHECEHHBIX B KpacHyto KHUTY.

VYyamumecs 10JKHBI YMETh:

— NPUMEHATh Ha TNPAKTHKE CBEIEHUS 00 HKOJOTHYECKUX 3aKOHOMEPHOCTSAX B MPOMBIIIJIEHHOCTH U CEJIbCKOM XO3AHCTBE JUIsl MPaBUIIbHOM
OpraHW3aIlH JIECOBOJICTBA, PHIOOBOJICTBA, a TAaKKe IS DPEIICHHs BCETO KOMIUIEKCAa 3aqad OXpPaHbl OKPY)KAIOMIeH Cpensl W palHoOHAIBLHOTO
MIPUPOIOTIOITB30BAHUS.

MeTtanpeameTHble pe3ynbTaTbl 00yUeHHs

VYyamuecs 10TKHbBI YMETh:

— paboTaTh ¢ yueOHUKOM, paboueil TeTpaabio U AUJIAKTUIECKUMHU MaTepralaMu;

— COCTaBJIATh KOHCIIEKT Maparpada yueOHUKa 10 H/UIIH 10CIe U3YUEeHUsl MaTepraja Ha YPOKe;

— pa3pabaThIBaTh MJIaH-KOHCIIEKT TEMBI, UCIIOJIb3Ys pa3Hble UCTOYHUKU HH(POPMALINY;

— TOTOBUTH YCTHBIE COOOIEHUS U MUCbMEHHBIE pedepaThl Ha OCHOBE HH(OPMAIIUN U3 YUeOHUKA U IOTIOJTHUTEIBHBIX HCTOUYHUKOB;
— MOJIb30BaThCs OUCKOBBIMU cucTeMaMu MHTepHeTa;

— n30MpaTEeNbHO OTHOCUTHCS K OMOIOTHYECKOM HH(pOpMAILINH, COIEPIKAIIEHCS B CPEeICTBAX MAacCOBOW HH(POPMALIUH.



JlnuHOCTHBIE pe3ynbTaThl 00yUEHUS

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

— OCO3HaHUA yJyalliUMHUCA OTBETCTBCHHOCTH U J0JIra ICPCa POI[PIHOﬁ;

— OTBETCTBEHHOE OTHOIIEHHE K 00Y4EHHIO, TOTOBHOCTb ¥ CHOCOOHOCTB K caMO00OPa30BaHUIO;

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

— ydamuecsi JOJDKHBI CTPOWTH JNalbHEHIIYI0 WHIAMBHUAYAJIbHYIO TpaeKTOpHIO oOpa3oBaHusi Ha 0Oa3e opueHTauuu B MHUpe mnpodeccuii u
pohecCHOHATBHBIX TIPEIIIOYTCHHIH;,

— (hopMupOBaHHE HEIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPAKTHKH;

— COOJII0/IeHNE YYalIMMUCS U TIpONaras/jia MpaBuil MOBEACHUS B IPUPOJIE, IPUPOTOOXPAHUTEIBHON IS TEIBHOCTH;

— YMEHHE pea30BbIBATh TEOPETUUECKUE TO3HAHHS Ha ITPAKTHUKE,

— OCO3HaHME 3HAUCHHUI 00pa30BaHMs 1S TOBCEHEBHON JKU3HHU U CO3HAHHOTO BBIOOpA Mpodeccui;

— CIIOCOOHOCTH Y4aIuXcs IPOBOIUTH Pa0dOTY HaJ OMIMOKAaMU Uil BHECEHHSI KOPPEKTHB B yCBAaHBAaEMbIC 3HAHUS,

— IPUBUTH JIIO0OBb K TMPHUPOJE, YYBCTBO YBOKCHHS K yYEHBIM, M3YYaIOIIUM >KUBOTHBIM MHUD, Pa3BUTh ICTETHYECKOE BOCIPHUATHE OOIICHHS C
’KMBBIMU OpPTraHU3MaMH;

— HPU3HAHUC YHAIIUMHUCA IIpaBa KAXKAO0I'0O YCJIOBCKA Ha coOCTBEHHOE APrYMCHTHPOBAHHOC MHCHHC,

— T'OTOBHOCTDL y4HalllUXCA K CaMOCTOATCIIbHBIM IMOCTYIIKAaM U aKTUBHBIM HeﬁCTBHﬂM Ha IPpUPOAOOXPAHUTCIIEHOM ITOIIPHUIIEC,

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

— KPUTUYHOC OTHOICHNE K CBOUM IOCTYIIKaAM, OCO3HAHNEC OTBETCTBCHHOCTH 3a UX PE3YJIbTATHI;

— OCO3HAaHHOE, YBaXXUTEIIFHOE U JOOPOKETaTeIbHOE OTHOLIICHUE K IPYrOMY Y€JIOBEKY, €0 MHEHHIO, MUPOBO33PEHHIO, KYIbTYPE;

— OCO3HAaHHUE€ BaXHOCTHU q)OpMI/IpOBaHI/ISI DKOJIOTHUECKOH KYJbTYPbl Ha OCHOBC IPH3HAHHA LNEHHOCTH XHW3HW BO BCCX eé MMPOABJICHUAX H
HE00XO0AMMOCTH OTBETCTBEHHOI'0, OEPEXKHOI0 OTHOLICHHUS K OKpY»Karollei cpese;

— YMEHHUE ClyliaThb M CIHbIIIAaTh JpPyroe MHEHHUE, BECTH IMCKYCCHIO, YMEHHME ONepUpoBaTh (PakTaMu Kak AJs J0Ka3aTelbCTBa, TaK M JUIA
OIIPOBEPKEHHSI CYLIECTBYIOIIETO MHEHHUS.



TemaTn4eckoe IIAHUPOBAHUE

/o

Ha3Banue TemslI (pasmena)

Kon-Bo yacos

Cpoku

XapaKTepI/ICTI/IKa BHUOB ACATCIIBHOCTH YUalllUXCs

Bsenenue.

BbIsSBISIOT B M3Yy4EHHBIX paHee OWOJIOTMYECKUX TUCIUILIMHAX
o0mmue 4YepThl OpraHW3alUd pAcTEHUH, >KUBOTHBIX, T'PHOOB U
MUKpPOOPraHu3MoB. OOBACHSAIOT EIUHCTBO BCETO KUBOTO H
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 XUMUYECKOro cocTaBa 00BEKTOB JKUBOM U
HEKUBOW NPUPOABI. XapaKTepU3yIOT OOMIMK MPUHIIAIT KIETOYHON
OpraHu3alMi JKUBBIX OpraHu3MoB. CpaBHUBAIOT OOMEHHbBIE
MIPOLIECCHI B HEXKUBOM U KUBOW NpUpoJE. PaCKpbIBarOT CyIIHOCTh
peakuuii MerabosnzMa. OOBACHSIIOT MEXaHU3Mbl CAMOPETYJISALUU
OMOJOTUYECKUX CHUCTEM. AHanu3upyoT MIPOLIECCHI
CaMOBOCIIDOM3BENICHUSA, pOCTa W  Pa3BUTHSI  OPraHHU3MOB.
XapakTepusyrT HACJIEJICTBEHHOCTh u W3MEHYUBOCTb,
3allOMUHAIOT MaTepUaIbHBIE OCHOBBI 3TUX CBOWCTB. CpaBHUBAIOT
(hopMBI pazIpakKUMOCTH Y Pa3TUYHBIX OMOJIOTHYECKUX OOBEKTOB.
OTMmeyaroT 3HaueHHe OMOJIOTHYECKUX PUTMOB B IPUPOJIE U KU3HU
YEJI0BEKa. PackpsiBaroT 3HAaYEHHE JTUCKPETHOCTH u
HHEPro3aBUCUMOCTH OHOJIOTHUECKUX CHUCTEM. XapaKTepU3yroT
MHOTrooOpa3zue KHUBOTO MHUpa. [TpuBonsar MIPUMEPBI
HCKYCCTBEHHBIX KJIaccuuKaIuii KHUBBIX OpraHU3MOB.
3nakomsitcs ¢ paboramu K. JIlunnaes. OOBSCHSIOT TPUHIIHIIBI,
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

OnpefensoT OOCTHXKCHHS HAyKH M TEXHOJOTUHA B KadyecTBE
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 TMOpOJ JOMAIIHUX YHUBOTHBIX M COPTOB KYJIbTYPHBIX
pacTeHud.  3almOMUHAIOT  OCHOBHBIE  TIOJIOKEHUS  TEOPHUH
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
MPUMEPHI PA3TUYHBIX MPUCHOCOOTIEHUN THIOBBIX OPraHU3MOB K
ycloBUsIM  cpelbl.  J[aloT  OLEHKY TUIWYHOIO  IOBEACHHUS
KHUBOTHBIX M 3a00T€ O TIOTOMCTBE Kak IPHCIIOCOOICHUSIM,
oOecrneunBaroOIMUM ycrex B 60proe 3a cymiectBoBanue. [IpuBonasr
MIPUMEPBI (bU3NOTOTHYECKUX ajanranui. OOBACHSIOT
OTHOCUTENIbHBIM  XapakTep MNPHUCIOCOOIEHUM U  NPUBOAST
MIpUMePbl OTHOCUTEIBHOCTH aJlanTaluil




Tema 1.5. MukposBoonus

XapakTepus3yloT KPUTEpUU BHUAA: CTPYKTYPHO-(QYHKIIMOHAIbHbIH,
IIUTOTCHETUUCCKU, 9BOJIIOLIMOHHBIN, 3TOJIOTHUYECKUH,
reorpauueckuii U penpoayKTUBHBIA. OOBACHAIOT MEXaHU3MBI
PENPOAYKTUBHON M30JSAIMH. AHATM3UPYIOT TIPUUUHBI Pa3/ICICHUS
BUJIOB Ha MOMYJALUMU. 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
OMOJIOTMUECKOTO perpecca — KaK YrHETEHHOTO COCTOSIHUS
TaKCOHa, MPUBOJAIIEE €ro K BeIMUpaHUIo. [latoT ompeneneHue u
XapaKTEePU3YIOT TYTH JOCTHKEHHUS OMOJOTUYECKOTro Iporpecca
(TaBHBIC HaIIpaBJICHUS MPOTPECCUBHOM HBOIIONNHK): apoMopdo3a,
uauoaanTanu M oOmied gerenepanuu. [IpuBOsST mpUMEpPHI
JTUBEPreHIUY, KOHBEpreHIun u mnapamwienu3mMa. OOBACHAIOT
MPUYUHBI  BO3HUKHOBEHHS CXOJHBIX 110 CTPYKType W/WIU
GbyHKIUSAM OpraHoB y NpeICcTaBUTENEH Pa3INYHBIX
CHUCTEMATUYECKUX TPYII OPraHU3MOB. 3allOMHUHAIOT OCHOBHBIE
MpaBUJIa IBOJIIOIUH, OLIEHUBAIOT PE3YJILTATHI IBOJIIOIIUU

Tema 1.7. BosaukHOBeHUE
>KA3HU Ha 3eMie

XapakTepus3yloT XUMHYECKHH, Mpeaduosorndeckuii (teopus
akagemuka A. W. OnapunHa), OHMONOTHMYECKMH U COLMATBHBIN
3Tanbl pa3BUTHS JKABOM MaTEpHUH. Onpenensror
(uoreHeTHUECKrEe CBS3M B KUBOUW MPUPOJIE M CPABHUBAIOT HX C
€CTECTBEHHOH Kaccu(uKaIueil ;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 W M3 Hed
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 XapakTepusyloT GopMy H pa3Mepbl MPOKAPHOTUYECKUX KIIETOK;

(GYHKIIUH KJIETOK

CTpOCHHE LUTOILJIa3MBl, OpraHU3aINI0 MeTabonusma,
reHeTudeckui  anmapar  Oakrepuil.  OmHUCHIBAIOT — Mpolecc
CIOpooOpa30BaHus, €ro 3HAYCHUE JUIsI BBDKUBAHHUS OAKTEPHid TPU
YXYALIEHUHU YCIOBUM CYyLIECTBOBAaHUS; Pa3MHOKCHHE MPOKAPHOT.
OneHuBalOT MECTO U POJb MPOKAPUOT B  OHOLIEHO3aX.
XapakTepus3yroT  LUTOILNIa3My  JYKapUOTUYECKOM  KIIETKH:
OpraHesulbl IUTOIIa3Mbl, UX CTPYKTYpy U ¢QyHKIuU. OTMeuaroT
3HAUEHUE [UTOCKEJIETAa. XapaKTepU3yKOT THUIBl KJIETOYHBIX
BKJIIOYEHUN M MX POJIb B META0OIU3ME KJIETOK. XapaKTEPHU3YIOT
KJIETOYHOE SIIpO KakK LIEHTP YIPaBJICHUS >KU3HEIEATEIBHOCTBIO
KJIETKH; CTPYKTYphl siapa (saepHas o000J04YKa, XpOMAaTHH,
AIpbIIKO). OTMEYaloT OCOOEHHOCTH CTPOEHUS PacTUTEIIbHON
KJIeTkd. JlatoT ompeneneHue MNOHATHIO «MUTO3». Ompeaenstor
pOIb KJIETKM B MHOIOKJIETOYHOM OpraHusme. Pa3bicHAIOT
noHsiTue o0 JaupdepeHIMpoBKe  KIETOK  MHOTOKJIETOYHOTO
opranusMa. KpaTko onuchIBaloOT MUTOTHYECKHHA ITUKI: HHTEp(hasy,
(a3pl MUTOTHYECKOTO JIeJeHHs] M MpeoOpa3oBaHUS XPOMOCOM.
PackpbIBaloT OHONOTMYECKUH CMBICI M 3HAYeHHE MHUTO3a.
@OpMYyJIUPYIOT  TOJOXKEHUSI  KJIETOYHOM TEOpUHM  CTPOCHHUS
OpraHU3MOB

Pa3znen 3. PasmHOkeHHEe 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 «OCEMECHEHHUE» M «OIUIOJOTBOPEHHE». PacKphIBarOT
OHMOJIOTMYECKOE 3HAUYCHHE Pa3MHOXKEHUS

14

Tema 3.2. HuanuBuayanbHOE
pa3BUTHE OpraHU3MOB
(oHTOrEHE3)

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 HENPSIMOIO pPAa3BUTHS; IOJHOTO M
HenmosHOro  Meramopdo3a.  JIeMOHCTpUpPYIOT  MOHUMAaHHE
OMOJIOTHYECKOTO  CMbICNIa  pPa3BUTUS  C  MeTaMop(o3oMm.
XapakTepus3yloT  MNpsAMOE  Pa3BUTHE W €ro  INEepUOAbI
(TopenpoyKTHUBHBIH, PEnpOyKTUBHBIN u
MOCTPENpPOAYKTUBHBIN); cTapeHue. IIpuBoasT QopmMyIupOBKH
3akoHa 3apojplmieBoro cxojacta 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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