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Yuurens Mapakyma Ennzasera BacunseBna

[Tporpamma pazpadotana B coorBercTBUU ¢ DI'OC OO0 1 Ha ocHOBe DenepanbHOi paboueit mporpammsl o ouosoruu 10-11
KJIaCCBhl.



Pe3yabTaTrhl 0CBOCHHA Kypca 0MOJIOTHH

oceoenue 3Hanull: 0 OMOJIOTUYECKUX CUCTeMaX (KJIeTKa, OpTaHu3M); 00 UCTOPHUH Pa3BUTHS COBPEMEHHBIX MPEICTABICHUN O )KUBOU MPUPOJE; O
BBIJIAIOIINXCS OTKPBITHSX B OMOJIOTMYECKOM HAayKe; O PO OMONOTHYecKOl HayKH B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI
MHUpa; 0 METOJ]aX HAYYHOTO TTO3HAHUS,

osradenue ymenusmu.: 000CHOBBIBATH MECTO U POJIb OMOJIOTHYECKUX 3HAHHUI B MPAKTUUECKOU JAEATEILHOCTH JIFOJIeH, Pa3BUTHU COBPEMEHHBIX
TGXHOJ'IOFI/II\/'I; MMpOBOAUTH Ha6JIIO,Z[eHI/I$I 3a O9KOCUCTCMaMU C LCJIbIO UX OIMMCAHUA U BBISIBJICHUA CCTCCTBCHHBIX W aHTPOIIOI'CHHBIX I/I3MGHGHI/II>'I; HaXxo-
IUTh U aHATH3UPOBATH HH()OPMAITUIO O KUBBIX 00BEKTaX;

paszeumue MO3HABATCIIbHBIX HHTCPCCOB, MHTCIJICKTYAJIbHBIX U TBOPUYCCKUX CHOCOGHOCTeﬁ B IMPOUCCCC U3YUYCHU: BbIIAOIINXCSA ,Z[OCTI/I)KCHI/Iﬁ 61/10-
JIOTHH, BOIIEAIINX B OOIIEUEITOBEYECKYIO KYIBTYPY; CIIOKHBIX M MPOTUBOPEUYHUBHIX ITyTECH Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3TJISIIOB, HIIEH, TECOPHUH,
KOHIICTIINH, Pa3JIMYHBIX TUIIOTE3 (O CYIIHOCTH M MTPOUCXOXKACHUH KHU3HH, YEIOBEKa) B X0/1€ pabOTHI ¢ pa3IMYHBIMU HCTOYHUKAMU HH(OpMAIHH;
gocnumanue: yOSKICHHOCTH B BO3MOKHOCTH MTO3HAHUS KUBOW MPUPOIBI, HEOOXOUMOCTH OEPEKHOTO OTHOIICHHS K TIPUPOTHON cpelie, COOCT-
BEHHOMY 3JI0OPOBBIO; YBAKCHHSI K MHCHHUIO ONITIOHEHTA TIPU OCYXKACHUU OHMOJIOTHYECKUX MTPOOIIEM;

UCNONIb308aHUE NPUOOPEMEHHBIX 3HAHULL U YMEHUL 8 NOBCEOHEBHOU HCU3HU JUTS: OLICHKU TIOCIIEICTBUIN CBOEH JAEATEIBHOCTH 110 OTHOUICHUIO K OKPY-
KAaromieu cpezie, 310POBbI0 APYTUX JIFOIeH U COOCTBEHHOMY 3/I0POBbIO; 0OOCHOBAHUS U COOJIIOICHUST Mep TPOQUIaKTUKH 3a00JIeBaHUMN, TIPABHII TIOBE-
JICHUS B BOJIC.

JInuHOCTHBIE Pe3yJabTaThl

1) peanu3anus STUYECKUX YCTAHOBOK 10 OTHOIICHHUIO K OMOJIOTHYECKUM OTKPBITUSAM, UCCIICAOBAHMUAM U X PE3yJIbTaTaM;

2) mpu3HAHUE BBICOKOU IIEHHOCTH JKU3HU BO BCEX €€ MPOSIBICHUSX, 3J0OPOBbsI CBOETO U APYTUX JIOJIEH, peain3alusi YCTAHOBOK 3I0POBOTO 00pa3a Ku3-
HU;

3) copMHUPOBaHHOCTH MMO3HABATEIHHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJyYeHHE HOBOTO 3HAHUS B 00JIaCTH OMOJIOTHHU B CBSI3U C OyayIien nmpodeccuo-
HAJIBHOW JIeSITeIbHOCTHIO WM OBITOBBIMH MTPOOJIEMaMH, CBSI3aHHBIMH C COXPAaHEHHEM COOCTBEHHOTO 3/I0POBbS U 3KOJIOTMYECKON 0€30MacHOCTH.

MeTtanpeamMeTHble pe3yJabTaThl.

1) oBnazeHNE COCTABIISIONIMMU UCCIIEIOBATEILCKOM U MMPOCKTHOM NESITEIbHOCTH, BKIIFOYasi YMEHUS BUACTH MPOOJIEMY, CTAaBUTh BOIIPOCHI, BEIJIBUTATH
TUIIOTE3bI, 1aBaTh ONPEACIICHUS MIOHATHSIM, KJIacCU(PUIIUPOBATh, HAOIIO1aTh, TPOBOIUTH SKCIIEPUMEHTHI, J€JIaTh BBIBOJIbI M 3aKIFOUCHUS, CTPYKTYpH-
poBaTh MaTepual, OObSICHITH, TOKA3bIBaTh, 3AIIUIIATH CBOU HJICH;

2) ymeHue paboTaTh ¢ pa3HBIMH UCTOYHHKAMU OMOJIOTHYECKOW MHPOPMAIIUK: HAXOAUTH OMOJOTHYECKYIO HHPOPMAIIUIO B PA3TMYHBIX HCTOYHHUKAX
(Texcre yueOHMKA, HAYYHO-TIOMYJISIPHOHN JTUTEpaType, OMOJIOTHUYECKUX CIIOBAPSAX M CIPAaBOYHUKAX ), aHAIM3UPOBAThH M OLICHUBATh HH(OPMAITHIO, TTPE00-
pa3oBBIBaTh HH(GOPMAIIHIO U3 OHON (OPMBI B IPYTYIO;



3) ciocoOHOCTH BBIOMPATD LIEJEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JEUCTBUAX M MOCTYIMKAX MO OTHOUICHUIO K )KMBOW MPUPO/IE, 3J0POBbIO CBOEMY U
OKPYKaIOIINX;

4) yMeHue aJileKBaTHO MCIIOJIb30BaTh PEUEBbIE CPECTBA JIJISl IUCKYCCUU M apryMEHTAIlMK CBOEH MO3UIIMH, CPABHUBATH pa3Hble TOUKH 3PEHHUS, apTyMEH-
THPOBATH CBOIO TOUKY 3PEHMUSI, OTCTAUBATH CBOIO MO3UIIHIO.

IIpeameTHBbIE pe3yJIbTATHI.
|. B mo3HaBarensHOM (MHTEIJIEKTYanbHOW) cdepe:

1) XapakTepucTHKa coJepKaHus OMOJIOTUYECKUX TeOpuil (KJIeTo4Has, 3BomonronHas Teopus Y. Jlapsuna); yuenus B.M. Bepuazackoro o 6uocdepe;
3akoHOB I'. MeHiens, 3akOoHOMEepHOCTEH NM3MEHYMBOCTH; BKJIJIa BBIIAIONIMXCS YUEHBIX B pa3BUTHE OMOJIOTHUYECKON HAYKH;

2) BBIJETICHUE CYIECTBCHHBIX IIPH3HAKOB OMOJIOTHUECKUX OOBEKTOB (KJICTOK: PACTUTEIBHBIX U YKHBOTHBIX, JOSICPHBIX H S/ICPHBIX, TOJOBBIX H COMa-
THUYECKHX; OPraHU3MOB: OJJHOKJIIETOYHBIX H MHOTOKJICTOYHBIX; BUIOB, SKOCUCTEM, Orocdepbl) U MmporieccoB (0OMEH BEIIECTB, Pa3MHOXKCHUE, JICICHUC
KJICTKH, OTIOJJOTBOPEHUE, IEHCTBUE NCKYCCTBEHHOTO M UCKYCCTBEHHOTO OTOOPOB, POPMUPOBAHUE PUCITIOCOOICHHOCTH, 00pa30BaHUE BUIOB, KPYTO-
BOPOT BEIIECTB M MIPEBpAIlEHUE SHEPTHH B SKOCUCTEMaxX U bnocdepe);

3) oObsacHeHHe poiu 6MOIOTHU B OPMHUPOBAHUH HAYYHOT'O MHUPOBO33PEHUS; BKIIaJa OMOJIOTHUECKUX TEOpU B (POPMHUPOBAHNE COBPEMEHHOMN €CTeCT-
BEHHO-HAYYHOH KapTHHBI MUPA; OTPULATEIBHOTO BIUSHUS aJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA pa3BUTHE 3apO/IbIlIa YeIOBEeKa; BIUSHUS
MYTareHOB Ha OPTaHU3M YEJI0BEKa, SKOJIOTUYECKHX (PaKTOPOB Ha OPTraHU3MBbI; IPUYMH 3BOIOLNHU, U3MEHSEMOCTH BHJIOB, HAPYLICHUH Pa3BUTHS Opra-
HU3MOB, HACJIEJICTBEHHBIX 3a00JI€BaHMIA, MyTallUl, YCTOMYUBOCTH C MEHBI SKOCUCTEM;

4) npuBHCHNE T0KA3aTENBCTB (aApryMEHTAalKs1) €IMHCTBA KUBOK M HEXKUBOM MPHPOJIBI, POJICTBA KUBBIX OPraHU3MOB; B3aUMOCBS3€H OPraHU3MOB H OK-
pyXxaromieit cpenbl; He0OOXOAMMOCTH COXPaHEHHUS MHOT000pa3usl BUJIOB;

5) ymeH#He Nob30BaThcs OMOIOTNYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM;

6) pelieHue IeMEHTapHBIX OMOJIOTHUECKUX 331a4; COCTABIICHHUE MIIEMEHTAPHBIX CXEM CKPEIMBAHUS U CXEM ITEPEHOCA BEIIECTB M YHEPTHH B DKOCH-
cTemax (Iernu MUTaHus);

7) onucanue oco0el Busa mo Mop(hOIOrHIeCKOMY KPUTEPHIO;

8) BBIsIBIIEHHE N3MEHYHBOCTH, MIPUCIIOCOOJIEHNE OPTaHU3MOB K Cpejie 0OMTaHMs, MICTOYHUKOB MYTareéHOB B OKPY’KarOIIeH cpejie (KOCBEHHO), aHTPOTIO-
TCHHBIX H3MCHEHUH B 9KOCHCTEMaX CBOCH MECTHOCTH; H3MEHEHUH B SKOCHCTEMaxX Ha OMOJOTHYECKUX MOJIEIISX;



9) cpaBHEHHE OMOJIOTHIECKUX O0OBEKTOB (XMMUYECKUN COCTAB TEN KUBOU U HEKUBOW MTPUPOIBI, 3apOABIIIEH YeJIOBEKA U IPYTUX MIICKOMUTAIOIINX,
MIPUPOIHBIE SKOCUCTEMBI, M arPOIKOCUCTEMBI CBOEH MECTHOCTH ), TPOLIECCOB (€CTECTBEHHBIN U MCKYCCTBEHHBII 0TOOD, MOJIOBOE U Oecrooe pa3MHO-
KeHue) 1 GOpMYITUPOBKa BEIBOJIOB HA OCHOBE CPaBHEHUS.

Il. B neHHOCTHO-OpHEHTAIIMOHHOM cdepe:

1) aHanM3 1 OIIEHKA PA3JIMYHBIX TUIIOTE3 CYITHOCTH KHU3HH, IPOUCXOXKACHUE KU3HU U YeJIOBEKa, TTI00aIbHBIX SKOJIOTHYECKUX MPOOJIeM U IMyTel X
perieHus1, OCIEICTBUM COOCTBEHHOM JICSITEIIBHOCTH B OKPYKAIOIICH cpefe; OMoIorndeckoi HHGOpMaIlUH, MOTy4aeMOi U3 pa3HbIX HCTOYHUKOB;

2) oLleHKa 3TUYECKHX aCIIEKTOB HEKOTOPBIX UCCIIETOBAaHM B 00JIaCTH OMOTEXHOJIOTUH (KJIOHUPOBaHHE, HICKYCCTBEHHOE OIIOIOTBOPEHUE
HaNpaBJICHHOE U3MEHEHHUE TEHOMA).

111 B cdhepe TpynoBoii aesTeIbHOCTH:

OsnasieHre yMEHHUSMH U HABBIKAMU TTOCTAHOBKH OMOJIOTMYECKUX IKCIIEPUMEHTOB U OOBSCHEHUS UX PE3yJIbTaTOB.

IV B cdhepe puznyeckoit nesTebHOCTH:

O6ocHoBaHME U COOIIOJICHNE Mep MPO(PUIAKTHKN BUPYCHBIX 3a00JIeBaHU, BPEJHBIX MPUBBIYEK (KypeHHE, aIKOT0JIN3M, HAPKOMAaHUs); IIPaBHJI TIOBE-
JICHUS B IPUPOJHOM Cperie

COJAEPKAHME KYPCA

BBenenune: posb 6mosoruu B GopMUPOBAHUM COBPEMEHHON KAPTHHBI MUPA, MPAKTHYECKOE 3HAYeHHe O0M0JT0THYeCKUX 3HA-
Huii (1 gac)

PA3JIEJI 1. Buosiorus kak Hayka. MeToabl Hay4HOro no3Haums (3 uaca)

1.1. KpaTkast uctopusi pa3Butus ouosornu. Cucrema 6uosorndecknx Hayk (1 uac)

OOBEeKT n3ydeHus OMOJIOTUH — >XUBast mpupoaa. Kparkast ucropust pazButusi Ononoruu. Poib OMOJIOTHYECKUX TCOPHM, HACH, TH-
note3 B GOPMHUPOBAHNN COBPEMEHHON €CTECTBEHHOHAYYHOU cucTeMbl Mupa. CuctemMa OMOJIOTHUYeCKUX HayK.

m JlemoucTpanus. [TopTpeTsl yaeHbIX. CxeMmbl: «CBsi3b OMOJIOTHH C JIPYTUMU HayKaMm», «CHcTeMa OHOJIOTUYECKUX HAYK ».
OcHoBHbIE TTOHATHUA. bruonorust. JKN3Heb.



1.2. CymiHOCTBH U CBOWCTBA KUBOI0. Y POBHH OPraHU3AIIMM KUBOI MaTepuu. buosiornyeckue cucreMbl Kak npeaMeT U3y4eHusi OMOJI0T M.
MeTtoabl OMooruu (2 uaca)

CymHoCTb k1u3HA. OCHOBHBIE CBOMCTBA KMBOU MaTepuu. JKuBasi mpupoia KakK CI0KHO OpraHru30BaHHA UEepapXHUUECKasi CUCTEMA, CYIIECT-
BYIOIIasi B IPOCTPAHCTBE U BO BpeMeHU. buonornyeckue cucteMbl.OCHOBHbBIE YPOBHHM OpraHU3alllMy )KUBOU MaTtepuu. METo1bl Mo3HaHUs
>KUBOW NMPUPOIHI.

m JlemoHcTpanus. CxeMsl: «YPOBHU OpraHM3alM )KUBOW MaTepumn», « CBOMCTBA )KMBOM MaTEpUN».

m OcHoBHbIE TTOHATHUA. CBOMCTBA )KU3HU. Y POBHU OPraHU3aIly >KUBOM NIPUPOJAbI. METO bl MO3HAHUS )KUBOW MaTEPUU.

PA3JIEJ 2. KiieTka (11 yacoB)

2.1. Ucropusi n3yuenus kiaerku. Kierounas reopust (1 uac)

Pa3zButne 3nanuit o kiaetke. Pa6oTwl P. 'yka, A. Ban JleBenryka, K. D. bapa, P. bpoyna, P. Bupxosa. Knerounas teopust M. Illneie-
Ha u T. lIIBanaa. OCHOBHBIE TTOJIOKEHUS COBPEMEHHOM KJI€TOYHOM Teopuu. Poik Ki1eTouHO# Teopuu B POPMHUPOBAHUN COBPEMEHHON €CTECTBEH-
HOHAYYHOM KapTUHBI MHUpA.

m JlemoHcTpanms. Cxema « MHOrooOpas3ue KIeTOK.

m OcHoBHbIC noHATHSA. Knetka. [{luTtonorus. OCHOBHBIE MOJIOKEHUS KJIETOYHOU TEOPHUH.
2.2. XMMH4YeCKHH cocTaB KJIeTKH (4 uaca)

EuHCTBO 37IEMEHTHOTO XMMHUYECKOT'0 COCTaBa KUBBIX OPraHM3MOB KaK JI0Ka3aTeJIbCTBO €AMHCTBA IPOUCXOXKACHHUS )KUBOU NTpUpoabl. OO01I-
HOCTb YKMBOI U HEXKHMBOU MPUPOABI HA YPOBHE XMMHUUYECKHUX 3JIEMEHTOB. OpraHOreHbl, MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI, YJIBTPAaMUKPOAJIEMEH-
ThI, UX POJIb B )KU3HEIESTEIbHOCTH KJIETKH U oprann3ma. Heoprannueckue Bemiectsa. Boga kak koiab10eab BCEro >KMBOr0, OCOOCHHOCTH
CTPOCHHS U CBOMCTBA. MHUHEpaIbHBIE COJIM. 3HAYEHUE HEOPTAaHUYECKUX BEILECTB B )KM3HU KJIIETKU U OpraHA3Ma.

OpraHnueckue BEIECTBA — CI0XKHBIE YIIIEPOACOAepkKALINE coeAUHEHNsI. HU3KOMOIEKYJIISIpHBIE U BBICOKOMOJIEKYJISIPHBIE OPTaHUYECKUE BE-
mecTBa. Jlunuael. Yriaesoabsl: MOHOcaxapuasl, noaucaxapuapl. beaku. Hykneunnossie kuciorel: JIHK, PHK. ¥V asBoenue monexyinsr JIHK B
KieTKe. [[pyHnunuantbHOe CTPOCHUE U POJIb OPTAaHUYECKUX BEIIECTB B KIIETKE U B OPraHU3Me 4YeJIOBEKa.

m JlemoHcTpaums. Juarpammel: «PacnpeneneHne XMMHYECKHUX JIEMEHTOB B HEXKMBOU Npupose», «Pacnpenesenne XMMHYECKHX 3JIEMEHTOB B
KUBOH mpupoze». Ilepuonuueckas tadiuna snemMeHToB. Cxembl U Tabauibl: «CTpoeHue MoJIeKybl Oenka», «Ctpoenue mosnekyisl JJHK,
«Ctpoenue monekyisl PHK», « Tunel PHK», «¥Y nBoenne mosnekynbl JTHK)>.



m OcHOBHbIE NOHATHUA. OpraHOreHbl, MAKPO3JIEMEHTbI, MUKPOAJIEMEHTHI, YJIbTPAaMUKpPOl3JIeMeHThl. CBOMCTBA BOJIbl. MuHepaibHbIE cOH. bruomno-
muMepsl. JInmuapl, TUTTOUABI, yriieBoabl, 0enku, HykiaenHoBbie KucioThl (JIHK, PHK). Permmukamus JIHK.

2.3 CTpoeHue 3yKAapUOTHYECKOH U MPOKAPUOTHYECKOH KJIeTOoK (3 uaca)

Knerounass memOpana, nuromniaazmMa, sapo. OCHOBHBIE OPTaHOUIBI KJISTKH: dHJIOIIIa3MaTHYeCcKasl CeTh, annapart [ oJIbIKu, TH30COMBI, MUTO-
XOHJIpUH, TUIACTUIBI, pUOOCOMBI. DYHKIIMN OCHOBHBIX YacTei U OpraHou10B KJeTKU. OCHOBHBIE OTJINYUS B CTPOCHUU KUBOTHON U PACTUTEIBLHON KIIETOK

.XpOMOCOMBI, UX CTpoeHue U GpyHkuuu. KapuoTumn. 3HaueHue MOCTOSIHCTBA YHClia U OPMBI XPOMOCOM B KJI€TKaX.
[Tpokapuornueckas kineTka: popma, pasmepsl. PactipocTpanenue u 3HaueHune 6akrepuit B npupoje. CtpoeHne 0akTepuanbHON KIETKH.

Bupycsl — Heknerounas ¢popma xu3Hn. OCOOCHHOCTH CTPOCHHS M Pa3MHOXEHHA. 3HaYCHHUE B IPUPOJIE U KU3HU YeIoBeKa. Mephl Mpo(MIIaKTHKH pac-
npocTpaHeHHs: BUPYCHBIX 3a0oneBanuii. [Ipodunakruka CITN/da.

m Jlemonctparusi. Cxemsl u TaOuIlbl: «CTpoeHHE dYYKapUOTHUYECKOH KIIeTKn», «CTpOeHHe )KUBOTHOU KIETKN», «CTpOeHNE PACTUTEIBHON KIETKI,
«Ctpoenue xpomocom», «CTpoeHHE MPOKAPUOTHUECKON KICTKH.

m Jlemoncrpamus. Cxema «Ctpoenue Bupycan, Taonuna «IIpodunakrtuka CITU Ta».

m JlaGopaTopHble 1 MPaKTHYECKHE paboThI
HaOnroneHne KIeTOK pacCTeHUH M KUBOTHBIX ITOJI MUKPOCKOIIOM Ha TOTOBBIX IperapaTax.
CpaBHEHME CTPOSHUS KJIETOK PACTEHUHN U KUBOTHBIX (B hopMe TaOIUIIBI)*.
[TpuroroBneHune U OMUCAHUE MUKPOIPENapaToB KJIETOK PaCTCHUH.

m OcHoBHBIE TOHATHUS. DyKapuoTndeckas kierka. Kinerounas memOpana, nuroriasma, sapo. OCHOBHbIE OpraHou bl Ki1eTKH. OCOOEHHOCTH PACTUTEIBHON U
KUBOTHOH KJIeTOK. XpoMocombl. KapuoTun. J{unnouanelil 1 ramnonaHbiii Ha0opsl xpomocoM. [IpokapuoTrnueckas kiietka, 6akrepusi. OCHOBHbIE TIOHS-
THSL.

m Bupyc, 6akrepuodar.
2.4. Peanu3auusi HacJleACTBeHHON nH(popmanuu B KieTke (1 uac)

JAHK — nocutens HacnencTBeHHON nH(opMarun. I 'eHeTnueckuii koa, ero cBoiicta. I'eH. buocunmes benka.



m Jlemoncrparus. Tabmuna «['eHeTHUeckuii Koy, cxema «brnocunTe3 Oenkay.
m OcHOBHBIE IOHATHA. ['eHeTHYecKni KO, TPUIUIET, FeH. TpaHCKpUNIMS, TPAHCIALNS, MATPUYHBIA CUHTE3.

2.5. Bupycsl (2 uaca)

Bupycsr — Heknerounas ¢popma xu3HA. OCOOEHHOCTH CTPOCHUS M pa3MHOXKEHUS. 3HAUCHNE B IPUPO/JIE U JKU3HU YeoBeka. Mephl MPOQMIaKTHKN paciipocTpa-
HEHUs BUPYCHBIX 3a0oneBanuil. [Ipopunakruka CITN/a.

TectupoBanue no teme «Kierka»
PA3JIEJ 3. Opranu3sm {18 gyacoB)

3.1 Opranuszm — eauHoe meinoe. JKusHeaesiTeJIbHOCTh U peryjsuus GpyHkuuii opranuzma(l uac)
OIHOKJIETOYHBIE H MHOTOKJIETOYHBIE OpraHu3Mbl. KOJTOHMY OTHOKIETOUYHBIX OpraHu3MOB. JKHU3HEIeATeNbHOCTh U PEeryaanus GyHKINUNA opraHu3ma.

m Jlemoncrpamms. Cxema «MHOrooOpasue OpraHu3MOB.

m OcCHOBHBIC TTOHATHS. OI[HOKHGTO‘IHBIG, MHOT'OKJICTOYHBIC OPTraHU3MBI.
3.2 O0MeH BeliecTB M MpeBpallleHne SHePruu (2 uaca)

DOHepreTuyeckuii 0OMEH — COBOKYIHOCTb PEAKLUN PACHICTNIEHUS CIOKHBIX OpraHMYecKHX BemecTB. OCOOEHHOCTH SHEPTEeTUYECKOro OOMeHa y Ipu-
060B u OakTepuii. Tunsl mutanus. ABTOTpods! U rereporpodsl. OcobeHHOCTH 0OMEHA BEIECTB Y )KUBOTHBIX, pacTeHuil u 6akrepuii. [Tnacrnueckuit 06-
MeH. DPoTtocuHTe3. XEMOCHHTES.

* Jlemonctpanus. Cxema «Ilytn metabonu3zma B KIIETKE».

* OcHOBHBIE MOHATHS. MeTa0oM3M, SHEepreTHYecKuiit o0MeH, tuactTiuueckuii oomeH. AT®. ABToTpodsl, rereporpodsl. DoTOCHHTES.
3.3 Pazmnuo:xenne (4 uaca)

Jlenenue kinetku. JKU3HEHHBIN ITUKIT KJIETKH. MUTO3 — OCHOBA pOCTa, pereHepaIiuy, pa3BUTH U OECIIOIOro pa3MHOKeHUsI. PasMHOkeHne: 0eCcroioe u moJio-
Boe. Turmbl 6ecniosioro pazMHokenwus. [lomoBoe pasmaoxxenne. OO6pazoBaHue MOJIOBBIX KJIETOK. Meio3. OTio10TBOpEHUE Y )KUBOTHBIX U pacTeHuid. buomnoru-
YCCKOC 3HAUCHHUC OIIOAOTBOPCHMU. I/ICKyCCTBeHHoe OIIBIJICHUC Y paCTeHI/Iﬁ H OIMMJIOAOTBOPCHUC Yy )KUBOTHBIX.

* JlemoncTpanusa. Cxemsl 1 Ta0muIbl: «MuUTO3 U Meiio3», «['amerorenesy, « Tumbl 6ecrionoro pa3sMHOXKeHUs», «CTpoeHUE SUIIEKIETKH U CIIEPMATO30UIa.



* OcHOBHBIC TIOHATHUS. JKU3HEHHBIN MUK KIeTKH. MUTO3, Ononornueckoe 3HadeHue. Tumsl 6ecronoro pasMHoxkeHus. [lonoBoe pa3sMHOKEHUE U €r0 OUOIOTH-
yeckoe 3HaueHue. Pa3aenbHomnonpie opranu3Mel U repMadpoauTsl. SitnekneTka u ciepmaro3ou. ['amerorenes. Meiios, 6nonorndeckoe 3HaueHue. Omio10TBO-
peHueE: HapyKHOE U BHYTpPEHHEE. /[BOMHOE OIIOLOTBOPEHUE Y PACTEHUM.

3.4 UnauBuayajibHOE pa3BUTHE OPraHU3MOB (OHTOTreHe3) (2 uaca)

[Ipsimoe u HEnpsiMOe pa3BUTHE. DMOPHUOHAIBHBIN U MTOCTAMOPHUOHATBHBIN 1Tepruoabl pa3BuTus. OCHOBHBIC TaIbl SMOproreHe3a. [IpuanHbl HapyeHu pas-
BUTHS oprann3ma. OHTOreHe3 yejaoBeka. PenpoaykTUBHOE 3J0pOBbE; €r0 3HaUCHHE JJIsl Oy yIIuX MmokoyieHui soaei. [locaencTBust BIUSHUS adKOT O,
HUKOTHHA, HAPKOTHYECKUX BEIIECTB Ha pa3BUTHE 3apoblla yenoBeka. [leproasl mocTIMOPHOHATHHOTO Pa3BUTHUSA.

* Jlemonctpauusi. Tabmuibl: «OCHOBHBIE CTaIuHM OHTOreHe3ay, «IIpsmoe u HenpsiMmoe pazButue». Tabnuiel, pororpadun, TMarpaMmbl U CTATUCTUUECKUE
JaHHbIE, IEMOHCTPUPYIOLIHE TOCIEACTBUS BIUSHHS HETaTUBHBIX (DAKTOPOB CpeJibl HA pa3BUTHE OPraHU3MA.

* OcHoBHbIE TTOHATHS. OHTOTeHE3. THUIBI Pa3BUTHS: IPIMOE B HEpsIMoe (pa3BUTHE ¢ MeTaMOPGd030M). ITarbl SIMOPUOHATBLHOTO pa3BUTHs. [leprnoasl mocTIM-
OpuoOHaNBbHOTO pa3BUTHS. BpenHoe BiusHUE KypeHHSs, aJKOr0Jisl, HAPKOTUYECKHUX MpernapaToB Ha pa3BUTHE OPTaHU3Ma U MPOAOIKUTEIHLHOCTD )KU3HHU.

3.5. HacaeacTBeHHOCTh H H3MEHYHMBOCTH (7 uacos)

HacnenctBeHHOCTh M MNBMEHUYMBOCTh — CBOMCTBA Opranu3Ma. ['eHeThuKa — Hayka 0 3aKOHOMEPHOCTSAX HACIEACTBEHHOCTH U U3MEHUUBOCTH. ['. MeHnnenp
— OCHOBOITOJIO)KHUK T€HETHUKU. 3aKOHOMEPHOCTH HaclieIoBaHus, yctaHOBIeHHbBIE . Mennenem. Monorubpunnoe ckpemuBanue. [lepBorit 3akon Menaemns
— 3aKOH JIOMUHUpOBaHUs. BTopoii 3akoH MeHienss — 3aK0H paclienyieHus. 3aKOH YUCTOThI raMeT. JuruOpuanoe ckpemuBanue. TpeTuit 3akoH Menuens
— 3aKOH HE3aBHCHUMOI'0 HACJIEIOBaHUS. AHATU3UPYIOIIEe CKpeluBaHue. XpoMOCOMHas Teopust HaciaeACTBeHHOCTH. ClielmIeHHOE HacJieJOBaHUE ITPU-
3HAKOB. COBpeMeHHBIe Hpe,Z[CTaB.HeHI/IH O I'CHC U T'CHOMC. BSaHMOHCﬁCTBHC T'CHOB. FGHGTI/IKa I10J1a. HOJIOBI:IG XpOMOCOMBI. CHGHH@HHOG C IIOJIOM HacCJic-
JOBAHHUC. BaKOHOMepHOCTH N3MCHUYHNBOCTHU. HaCHeI[CTBeHHaH 1 HCHACJICACTBCHHAsI N3MCHUYHNBOCTD. MOI[I/I(bI/IKaI_[I/IOHHa}I N3MCHUYNBOCTD. KOMGI/IHaTHBHaH nu
MyTallMOHHAs U3MEHYUBOCTh. MyTtanuu. Tunsl myTtanuii. MyTarenusie ¢pakTopbl. 3HaUue€HHE TeHETUKU I MEAULIMHBL. BiusiHue MyTareHoB Ha opra-
HU3M 4YenoBeka. HacmencTBeHHbIe 00JIE3HN YEI0BEKA, MX MPUYUHBI U MPOQPUIAKTHKA. DTUUECKHUE aCTIEKThI B 00JIaCTH MEIUIIMHCKON T€HETHKH.

m JlemoHcTpanus. Cxembl, WUTIOCTPUPYIOIIE MOHOTHOPUIHBIC U TUTUOPHUIHBIE CKPEUIMBAHMS; CLEIIJICHHOE HACcIelI0BaHNEe TPU3HAKOB; IEPEKPECT XPOMO-
COM; HaclleZIoOBaHUE, CleTIeHHoe ¢ osoM. [Ipumepsl Moan(UKanOHHOW U3MEHYMBOCTH. MaTepuasl, JEMOHCTPUPYIONINE BIUSIHUE MyTareHOB Ha opra-
HH3M Y€I0BEKa.

m JlaGopartopHble U MpaKTUYECKHe paboThI



CocraBieHue MPOCTEHIINX CXEM CKPEITUBaHUS ™.
Pemenne SJICMCHTAPHBIX TCHCTUYCCKHUX 3a;[aq*.

N3yueHne U3MEHYNBOCTH.

m OcHoBHbIe TOHATHSA. HacnencTtBeHHOCTh ¥ MI3MEHYMBOCTH. [ eHoTHII, (heHOTHN. ["MOpHI0TIOTHYECKHA METOI, CKpelMBaHue. JlIOMUHAHTHBIN, PEIIeCCUB-
HBIW. ['eHbl, annenu. 3aKkOHOMEPHOCTH Haclel0BaHUs NPU3HAKOB. 3aKOH YMCTOTHI raMeT. AHaJIN3UPYIOIllee CKpelluBaHue. XpOMOCOMHAas TEOPUs Ha-
cieCcTBEHHOCTH. [ eHeTnueckue KapThl. ' eHOM. AyTOCOMBI, ITOJOBBIE XPOMOCOMBL. Moau(uKaoHHas U3MeHUYUBOCTh. KoMOMHATHBHAS U MyTallMOHHAS
U3MEHYMBOCTh. MyTarennsle akropbl. Hacnencrsennsie 60ne3Hu. MeauKo-reHeTH4eckoe KOHCYIbTHPOBAaHUE.

3.6 Momectukanus. OcHOBBI ceqeknuu. buorexunosorus (2 uaca)

JlomecTUKanus U CEJIEKIUs: OCHOBHBIE METO/BI U TOCTHKEHUS. [ eHeTnKa — TeopeTndeckast ocHoBa cenekiuu. Ceneknua. Yuenue H. M. BaBunoBa o
LIEHTPaX MHOT000pa3us U NPOUCXOKJACHUS KyIbTYPHBIX pacTeHUH. OCHOBHBIC METO/IbI CETICKIMU: THOPUAN3AIUS, UCKYCCTBEHHBIH 0TO0p. OCHOBHBIE
JOCTUIXCHHUA U HaHpaBHeHI/IH paSBI/ITI/I}I COBpeMeHHOﬁ CCJICKIINU. BI/IOTGXHOHOI‘HHI JOCTHXCHUA U HepCHeKTI/IBBI paSBI/ITI/I}I. FGHHaH I/IH)KeHepI/IH. K.HOHI/IpOBa-
HHUC. FGHGTI/I‘-IGCKI/I MO,Z[I/I(I)I/IL[I/IPOBaHHBIC 0pI‘aHI/I3MI:I. 3TI/I‘-I€CKI/I€ ACIICKThI paSBI/ITI/IH HeKOTOpBIX I/ICCJIGI[OBaHI/Iﬁ B 6HOT€XHOHOFI/II/I (K.HOHI/IpOBaHI/Ie qe-

JIOBEKA).

m [lemoncrpanus. Kapra-cxema «lleHTpbl MHOT00Opa3us U MPOUCXOKIEHUS KYJIbTYPHBIX pacTeHui». ['epbapHble MaTepualnbl U KOJJIEKIIUU COPTOB KYJIb-
TypHBIX pacTeHui. Tabmuubl: «[lopoabl TOMaTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHUN». CXeMbl CO3JaHMsI TeHETUYECKH MOJU(PHUIIUNPOBAHHBIX MTPO-
IYKTOB, KIIOHUPOBAHUS OPraHM3MOB. MaTepuaisl, HILTIOCTPUPYIOIINE JOCTHKEHUS B 00J1aCTH OMOTEXHOIOTHH.

m DKCKypcus
MHoroo6pasue cCOpToB pacTE€HUI U MOPOJI ) KUBOTHBIX, METOJIBI UX BhIBeACHUS (epMa, CeNeKIIMOHHAs CTaHIUs, CEIbCKOX03siCTBEHHAS BEICTABKA).

m JlaGoparopHble U MpakTUYECKUEe paboTh

m OcHoBHble noHATHA. Ceneknus; TuOpuausamnus u otoop. Copt, mopoaa, mramMm. buorexunonorus. I'ennas nmkenepus. Kiionuposanue. ['eneTnuecku

MOIU(PUIIPOBAHHBIE OPTaHU3MBI.

3akarouenue (1 yac)



IIpumepHbIii HepeyeHb J1a00PATOPHBIX M MPAKTHYECKUX PadoT

10 kaacec.
JlabopaTtopHblie padoThI
1. Mcnonp30BaHue pa3inyHbIX METOAOB IIPU U3YUEHUH OMOJIOTHYECKUX OOBEKTOB.
2. N3ydeHne KJIETOK paCTEHUM U )KMBOTHBIX I10J MUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIPENAPATax U UX OIMCaHUE
3. M3ydeHune mia3mMoan3a U JEmIa3Moiin3a B KJIETKaX KOKULIbI JIyKa.
4. HaGmoieHne MUTO3a B KJIETKaX KOHUMKA KOpEIlIKa JTyKa Ha TOTOBBIX MUKpOIIpernapaTax.
5. N3yueHue cTpoeHHUs MOJOBBIX KJIETOK HA TOTOBBIX MUKpOIIpenaparax.
6. 3yuenne n3MeHYMBOCTH, IOCTPOCHUE BaPUALIMOHHOTO Psiia U BapUALIMOHHOW KPUBOIA.
IIpakTueckue padoThl
1. 3ydyenue pepMeHTATUBHOTO pACIIEIIJICHUSI IEPOKCUAA BOJIOPOA B PACTUTENbHBIX U dKUBOTHBIX KIJIETKAX.
2.CpaBHEHUE CTPOEHUS KIIETOK PACTEHUH, )KUBOTHBIX, TPHOOB U OakTepuil.
3. Pelienue snemMeHTapHbIX 3a7a4 M0 MOJEKYISIPHOU OHMOJIOTHH.
4. CocTaBJICHHE 3JIEMEHTAPHBIX CXEM CKPEILMBAHUSI.
5. PemreHne reneTnyeckux 3aaad.
6. CocTaBiieHHE M aHAJIM3 POJIOCIOBHBIX YesoBeka. (10 kiacc)

11 knace.
JlabopaTopHbie padoThI
1. CpaBHeHUE BUIOB 11O MOP(HOIOTHYECKOMY KPUTEPHIO.
2. BrIsBIIeHHE IPU3HAKOB CXOJICTBA 3apOJIBIIICH YeIoBEKa U APYTHX IMO3BOHOYHBIX )KMBOTHBIX KaK JI0Ka3aTeIbCTBO UX POJCTBA.
3. CocraBrieHHE MUIIEBBIX 1IETICH.
IIpakTnueckue padoThI
1. Onucanue mpUCIIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCUTENbHOTO XapakTepa. (11 kimacc)
2. 3yuenune u onmcanmne 3KOCUCTEM cBoeil MecTHOCTH. (11 kiacc)
3. Onenka aHTPONIOTEHHBIX M3MeHeHui B mpupoze. (11 xmacc)



TemaTuueckoe mianupoanue. buosorus 10 knacc. (1 yac B Heel10)

Conepsxanue (pa3aenbl, TEMBI)

| KomnyectBo uacos ‘ OCHOBHBIE BUJIBI IEATEITBHOCTH 00YJarOIITUXCS

Beenenue: poab 0uosioruu B GOpMHPOBAHMH COBPEMEHHOI KAPTHHBI MHPAa, IPAKTHYECKOe 3HaYeHHue Onostornyeckux 3Hanui (1 gac)

Pasznea 1. buosorusi kak Hayka. MeToabl HAy4YHOr0 Mo3HaHus. (3 yaca)

1.1. Kparkast ucropus pa3Butus
onomornu. CucreMa OHOJIOTHYECKUAX

HayK

1 OOBACHAIOT poiib OMoNOrHH B (HOPMUPOBAHMK HAYYHOTO MUPOBO33PEHHMS, BKJIal OMOJIOTHYECKUX TEOPHil B
(dopMupoBaHNE COBPEMEHHOH €CTECTBCHHOHAYYHOM KapTHHBI Mupa. OnpeaersioT NoHITus, GopmMupyemble
B XO JI¢ U3y4YCHHUS TeMbl. Y CTAHABJIMBAIOT CBSA3M OMOJIOTUH C JPYrUMH Haykamu. [IpuBoasST mpumepsl co-
BPEMEHHBIX HAPaBJICHUH B OMOJIOTUH 1 ONPEACIAIOT UX 3a/1a4d U IPEMETHI n3ydeHus. [ 0ToBAT coobie-
HUS (TOKJIabl, pedepaThl, Ipe3eHTAIMH) O BKJIa/I€ BBIAAIOIINXCS YUYCHBIX B Pa3BUTHE OUOJIOTHH.

1.2. CymHOCTh M CBOWCTBA HUBOTO.
YpoBHU oOpraHusanuu >KUBOM Marte-
pun. buosnorndeckue CHCTEMBI Kak
npeaMer u3ydeHus ouonoruu. Mero-
II6I OMOJIOT U

2 Beienars cyiiecTBeHHbIE IPU3HAKHU JKUBOM MPUPO/IbI M OMOJIOTMUECKUX CUCTEM (KJIETKH, OpraHu3Ma, BU/a,
IKOCUCTEM). XapaKTEePU3YIOT OCHOBHBIE CBOMCTBA )KUBOTO. OOBACHSAIOT OCHOBHbIE TPUYUHBI 3aTPyTHEHUH,
CBSI3aHHBIX C ONPENIEIIEHUEM MOHTUSA «KU3HBY. OOBACHSIOT pa3IndMs U €IMHCTBO )KUBOM U HEKUBOW MPHU-
pozbl. [IpuBoaAT mpUMeEpBI CUCTEM Pa3HOTO YPOBHS Oopranu3auui. IIpuBoasaT nokazarenscTBa ypoBHEBOM
OpPraHM3alH1 U SBOJIIOLMH KUBOU PUPOLBL.

Paznen 2. Kaerka. (10+1 4)

2.1. Uctopus nzyueHnus
kieTku. Knerounas teopust

1 XapakTepru30BaTh COJCPHKAHUE KIETOYHON TEOPUH.

OOBACHATH BKJIAJ KJIIETOYHOH TeopuH B (pOpMUPOBAHHE COBPEMEHHOM €CTECTBEHHO-HAYYHO KapTHHBI MH-
pa; BKJIaJ YUYE€HBIX — HCCIIeI0BaTeNel KJIETKU B pa3BUTHE OMOIOrMYECKO HayKH.

[IpuBoauTh HOKa3aTENbCTBA (ApryMEHTALMS) POJCTBA )KUBBIX OPTaHU3MOB C MCIIOJIb30BAaHUEM ITOJIOKEHHUM
KJICTOYHOU TEOPHH.

2.2 XUMHUYECKHUI COCTAB KIETKHU

4 [IpuBoanTh HOKa3aTENbCTBA (ApryMEHTALMS) €AUHCTBA )KUBOM M HEKUBOM NPUPOABI HA IPUMEPE CXOJCTBA
UX XUMHYECKOTO COCTaBA.

CpaBHUBaTh XMMHUYECKUN COCTAB TEN KUBOM M HEXUBOW NMPUPOABI U 1€1aTh BHIBOJIBI HA OCHOBE CPaBHEHUS.
CTaBUTD SKCIIEPUMEHTHI 110 ONPEACTICHUIO KaTaTUTUYECKON aKTUBHOCTH ()EPMEHTOB U OOBIICHITH UX pe-
3yJbTaTHI.

2.3. CTpoeHue 3yKapuoTUIECKON
U IIPOKaPUOTUUYECKOU
KJIETOK

3 Boiienars cyiecTBeHHbIE MPU3HAKUA CTPOEHUSI KJIETKH, XPOMOCOM, JOSIAEPHBIX U SIACPHBIX KJIETOK, MOJIO-
BbIX U COMATHYCCKUX KIICTOK.
YMeTh oab30BaThCS [IUTOJIOTHYECKON TEPMUHOIOTHUEH.




2.4. Peanu3zanus HaclleICTBEHHOU
nH(pOpMaIUU B KIETKE

BrigenuTs cyliecTBeHHbIC IPU3HAKY T€HA, 0OMEHA BEIIECTB U MPEBpallleHUud YHEPTUH B KJIeTKe. BbiaenuTs
CYIIECTBEHHBIE MMPU3HAKH ITPOLIECCa JEICHUS KIECTKH.

2.5. Bupycsl

OO60cHOBBIBaTH Mephl MPOPUIAKTUKHA BUPYCHBIX 3a001eBannii. HaxoauTs nHGOpMAaLIKIO 0 BUPYCHBIX 3200-
JIeBaHMSIX B Pa3HBIX HCTOYHUKAX, AHAIN3UPOBATh M OLICHUBATH HX.

Pa3nen 3. Opranusm. (18 yacos)

3.1. Opranusm — eArHOE IEN0E.
JKu3HenesaTenbHOCTh U peryIsiius
GbyHKIMI OpraHu3Ma

OnpenenstoT NoHATUSA, GOPMUPYEMBIE B X0JI€ U3YUEHUS TEMbL. BBIIEISAIOT CyIECTBEHHbIE IPU3HAKU OJTHO-
KJIETOYHBIX M1 MHOTOKJIETOUHBIX OpraHn3MoB. CpaBHUBAIOT OJHOKJIETOYHBIE, MHOTOKJIETOYHBIE OPTaHU3MbI
U KOJIOHUHU OJHOKJIETOYHBIX OPraHU3MOB U JIENIal0T BHIBOJBI HA OCHOBE cpaBHEHUs. ONpenessioT OCHOBHbBIE
MPOLIECCHI, XapaKTEPHBIEC IJIsl KUBBIX OpraHu3MoB. CpaBHUBAIOT MPOLIECCH] PETYISIIUU B PACTUTENIbHBIX U
KUBOTHBIX opraHu3Max. [IpuBoasT npumepsl, MOATBEPKAAIOIINE, YTO TOMEOCTAa3 ABIAETCA AUHAMUYECKUM
paBHOBECHEM.

3.2. OOMeH BeeCcTB U MPEeBPAIICHHE
SHEPTUU

BoiiensTe cyniecTBeHHbIE PU3HAKY MPOIIECCOB 0OMEHA BEIIECTB U MPEBPAICHHs SHEPT U, TUTAHUSA, Jbl-
XaHUsl, BBIJICJICHUS], TPAHCIIOPTA BEILIECTB B KJIETKE U OpraHu3Me.

3.3. PaszmHOXeHUE

Brigensats CYHIICCTBCHHBIC IMTPHU3HAKU NPOUCCCOB PASMHOXKCHUA U OIVIOJOTBOPCHHUH.
CpaBHI/IBaTI) IOJIOBOE M OECIIO0JIoe PASMHOXKCHHUEC M NCJIaTh BHIBOJABI HA OCHOBC CPABHCHMU .

3.4. UnnuBuyalibHOE Pa3BUTHE Op-
raHU3MOB (OHTOTEHE3)

OOBSICHITH OTPULIATEHHOE BIUSHHUE ATKOTOJISI, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA PA3BUTHE 3aPO/IbI-
112 YeJIOBEKa; MPUYMUHbBI HAPYIICHUI pa3BUTHSI OPraHU3MOB.

CpaBHUBATH 3apOABIIIN YEJIOBEKA U IPYTUX MIIEKOMUTAIOIIUX U JIeJaTh BHIBOJIBI HA OCHOBE CPABHEHHSI.
AHaIM3UpOBaTh U OLIEHUBATH 1IEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JIEHCTBUSAX U MOCTYIKAX MO OT-
HOIIIEHUIO K CBOEMY 3JI0POBBIO, TTOCIEACTBHS BIUSHUS (DAKTOPOB PHCKA HA 3/I0POBLE.

O60CHOBBIBATH Mepbl NPOMOUIAKTUKH BPEAHBIX MPUBBIYEK.

3.5. HaCHGI[CTBeHHOCTB U U3MCHYU-
BOCTb

XapakTepru30BaTh COJAEPHKAHUE 3aKOHOMEPHOCTEN HACIEAOBaHMs, yCTaHOBIEHHBIX ['. Menaenem, XxpoMo-
COMHBIE TEOPUH HACJIEICTBEHHOCTH; COBPEMEHHBIX MPEJICTABICHNUN O T€HE U TEHOME, 3aKOHOMEPHOCTEN H3-
MCHYUBOCTH.

OO0bsicHaTh BKaaA . MeHaens B pa3BuTHE OMOJIOTUYECKON HAYKH, YCTAHOBJICHHBIX UM 3aKOHOMEPHOCTEH B
q)OpMI/IpOBaHI/Ie COBpeMeHHOﬁ GCTGCTBGHHOHay‘IHOI\/'I KapTUHBI MUpa, MPUINHbI HACJICACTBCHHBIX 1 HCHA-
CJIEICTBEHHBIX U3MEHEHUH, BIIMAHNS MyTareHOB Ha OpPraHU3M YeJIOBeKa, HacJeICTBEHHBIX 3a00JIeBaHUM,
MyTaLui.

[TpuBOIUTH HOKA3aTENLCTBA (ApTyMEHTALIMS) POJCTBA KUBBIX OPraHU3MOB Ha OCHOBE MOJIOKEHHM TreHeTH-
KH.

YMeTh 1oab30BaThCsl TECHETUYECKOM TEPMUHOIOTHEN U CUMBOJIUKOIA.

Pemiate 31nemeHTapHbIe TEHETUYECKUE 33/1a4H.

CocTaBiATh 3JIEMEHTAPHBIE CXEMBI CKPEILIMBAHUS.

BBISBIIATH NICTOYHUKN MYTareHOB B OKpY’Karolei cpeae (KOCBEHHO).




3.6. lomectukanus. OCHOBBI 2 XapakrtepuzoBats H.W. BaBuioBa B pa3BuTHE OMOJIOTHYECKON HAYKH.
cenexkunu. bruorexnonorus BeIensTs cymecTBeHHbIE TPU3HAKH MPOIEcca HCKYCCTBEHHOTO 0TOOpA.
O1eHUBaTh 3TUYECKU aCTIEKThl HEKOTOPBIX UCCIIEOBAaHHM B 001aCTH OMOTEXHOJIOTHH.

3akuouenue (1 yac)

TemaTuueckoe mianuposanue. buosorus 11 kiaace. (1 yac B Hee110)

Coneprxanue (pa3aenbl, TEMBbI) | KonuuecTBo 1yacos ‘ OcHOBHBIE BUIBI ACSITETLHOCTH 00YJaIOIINXCS

Beenenue (1 yac)

Paznen 1. Bua (194)

1.1. Mcropust 3BOTIOIIMOHHBIX 4 OnpenensioT noHATHA, GOPMHUPYEMBIE B X0/1€ U3yueHUs TeMbl. OLIEHUBAIOT BKJIA]] PAa3IMUHBIX YUEHBIX

1591 (S)%1 B pa3BUTHE OHONOrnueckoi Hayku. OLIEHUBAIOT MPEANOCHUIKA BOSHUKHOBEeHU yueHus Y. [lapsuna. Xapak-
TEPU3YIOT coJiepKaHue 3BOMONMOHHON Teopun Y. JlapBuHa. CpaBHUBAIOT ONPEACICHHYIO U HEONPEIEICH-
HYIO U3MEHYUBOCTh, UCKYCCTBEHHBIM U €CTECTBEHHBIM 0TOOP, GOpMBI OOPHOBI 3a CYIIECTBOBAHKE U JICIAIOT
BBIBOJIbI HA OCHOBE CpaBHEHHUs. Pab0TaloT ¢ MILTIOCTpalsiMK yueOHHUKA.

1.2. CoBpeMeHHOE 3BOIIOIIMOHHOE 8 OnpenenstoT NoHATUsA, GopMUpPYEMBIE B X0/1e U3yueHUs TeMbl. OOBIACHSIOT BKJIa/l ABOJIOLIMOHHON TEOPUHU

yueHue B (popMHpOBaHHE COBPEMEHHOW E€CTECTBEHHO - HAYyYHOH KapTHHbI MuUpa. OmnpenensioT KpUTEpHUH BUAA.
OnwuceIBarOT 0coOeid Buaa mo MopOJIOTHIECKOMY KPUTEPUIO. XapaKTEPU3YIOT MOMYISIUI0 KaK CTPYKTYP-
HYIO €MHHUILY BUJA U €AMHHUILY HBOJIONUH. XapaKTepU3yIOT OCHOBHBIE (PakTOphI 3BomonnU. CpaBHUBAIOT
IPOCTPAHCTBEHHYIO M OMOJIOTHYECKYI0 M3OJIALUI0, (POPMBI €CTECTBEHHOT'O OTOOpa M JENAIOT BBHIBOJBI Ha
OCHOBE CpaBHEHHS. XapaKTEepPU3YyIOT OCHOBHBIC a/laliTAllud OPraHU3MOB K YCIOBUSAM obuTaHus. CpaBHHUBA-
IOT OCHOBHBIE CITIOCOOBI U TYTH BUA000pa30BaHUs, OMOJIOTUIECKUN TPOTPECC U PETPece M JETA0T BHIBOIBI
Ha OCHOBC CpaBHCHMUI. O6’b$ICH$IIOT MNPUYUHBI 3BOJIFOIIUA, U3MCHACMOCTHU BHUIOB. HpI/IBOI[HT J0Ka3aTcJIbCTBa
POJICTBA KHUBBIX OPTaHU3MOB Ha OCHOBE IOJIOKEHUH JBOJIIOIIMOHHOTO y4eHHs. J[OKa3bIBAalOT, YTO COXpaHe-
HUE MHOT000pa3usi BUJIOB SIBJISIETCS OCHOBOM YCTOWYMBOTO pa3BuTusi Ouocgepsl. [IpuBoasT ocHOBHBIE 10-
Ka3aTeNbCTBA ABOJIOIMU OPraHUYecKoro Mupa. Pemaror Ouonorndeckue 3amaun. PaGoraioT ¢ miumoctpa-
USAMH y4eOHHMKA. BBIIOTHSAIOT 1abopaTopHbIE, MPAKTHUECKUE U HCCIEI0BATENbCKUE PAa0OThI IO U3y4yaeMoi

TEME.
1.3. IIponcxoxaenue 3 OnpenenstoT NOHATH, (opMUpyeMble B X0/1€ U3YUEHUS TEMbl. AHAIM3UPYIOT U OLIEHUBAIOT pa3IHMyHbIC TH-
¥l pa3BUTHE KI3HU Ha 3eMiie HIOTE3bI IPOUCXOXKICHUS XKU3HHU. XapaKTepU3yIOT OCHOBHBIE ATaIlbl OMOJIOIMYECKOM 3BOIOLMY Ha 3eMIIe.

Y4acTBYIOT B IMCKYCCHHU 11O OOCYXJICHUIO THIIOTE3 MPOUCXOXKACHUS KU3HU M apTYMEHTUPYIOT CBOIO TOUKY




3penus. Paborator ¢ mwimocTpanusamu yueOHuka. Haxonat uHpopmanuio no u3ydyaeMoi TeMe B pa3IndHbIX
MCTOYHHKAX, AHATM3UPYIOT U OLIEHUBAIOT €€, HHTEPIPETUPYIOT U MPECTABISAIOT B Pa3HbIX popMax (TE3UCHI,
cooOlIeHNe, pENOpPTaX, AaHAIUTHYECKAs ClIpaBKa, pedepat, 0030p, HopTdonno).

1.4. IlpoucxoxaeHue
4eJloBeKa

OmnpenensioT MoHATHS, GopMHUpYEMBIE B X0/I€ N3YUCHHS TeMbl. AHATM3UPYIOT U OLICHUBAIOT PA3IMYHbBIC TH-
NOTE3bI MPOUCXOXKICHUS YenoBeka. OnpeaessoT NOJ0KEeHNE YeTIOBeKa B CHCTEME )KUBOTHOTO MUpa. Apry-
MEHTHPOBAHHO JI0Ka3bIBAIOT MPHUHAIC)KHOCTh YEIIOBEKA K ONMPEAEICHHON CHCTEMaTHIeCKOH TPyIIIE.
BBISBIAIOT MPU3HAKK CXOACTBA 3apOABIIIEH YeIOBEKa M JIPYTUX MIICKOMUTAIOMNX KaK JI0Ka3aTeNbCTBO MX
pozacTBa. XapaKkTepu3ylOT OCHOBHBIE ATAllbl aHTPOIOTreHe3a. APryMEHTHUPYIOT CBOIO TOYKY 3PEHHUS B XOJE
JUCKYCCHH MO OOCYX/IEHUIO MPOOIEMbI TPOUCXOXKACHUS YeIOBEKa. 3HAKOMATCS ¢ MEXaHHU3MOM pacoolpa-
30BaHUs, OTMEYasi €IMHCTBO IMPOMCXOXICHUS pac. XapaKTepU3yIOT OCHOBHBIC (haKTOPHI aHTPOMOTEHE3a.
[IpuBOAST apryMEHTUPOBAHHYIO KPUTHKY aHTHHAYYHOW CyIIHOCTH pacu3ma. Haxomsr unHpopmamuio mo
U3y4aeMol TeMe B Pa3IMYHBIX MCTOYHHKAX, AHAIN3UPYIOT U OI[CHUBAIOT €€, MHTEPIPETUPYIOT U MPEACTaB-
JSIFOT B Pa3HbIX opMax (TE3UCHI, COOOIIECHHE, PEOPTaX, aHATMTHYECKas CIipaBka, pedepar, 0630p, mopT-
¢dbonmo). PaboTaror ¢ mwutocTpanusaMu yueOHUKa. BBIMOMHSIOT 1a00paTOpHbIE, TPAKTUYECKHE U UCCIIeA0Ba-
TEJIbCKHE PabOTHI IO N3Y4aeMOH TeMe.

Pa3nen 2. dxocucremsl (11+2 v)

2.1. Dxonorudeckue hakTOPbI
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OnpenenstoT NoHATUSA, GopMUpyeMbIe B X0€ W3ydeHHs] TeMbl. OnpeestoT OCHOBHBIE 3a]]auld COBPEMEH-
HOHM 9KOJoruu. Pa3amvaroT OCHOBHBIE TPYMIBI IKOJOTHYECKUX (DAKTOPOB (AOMOTHYECKUX, OMOTHUYECKHX,
aHTPONOTeHHBIX). OOBACHAIOT 3aKOHOMEPHOCTUBIIUAHUS IKOJIOTUYECKUX (DAKTOPOB HA OpPraHU3MBbI. Xapak-
TEPU3YIOT OCHOBHBIC abnoTHUYecKHe (aKkTOphl (TeMIEpaTypy, BIAKHOCTh, CBET). [IpuBOAST mpuMepsl mpu-
CHOCOOJICHUH OpPraHU3MOB K JIEHCTBHIO 3KOJIOTHYECKHX (akTOpoB. OMHCHIBAIOT OCHOBHBIE OMOTHYECKHE
(dakTopbl, HA KOHKPETHBIX IPUMEpaX IEMOHCTPUPYIOT X 3HaueHHe. OTEHUBAIOT POJIh IKOJOTHIECKUX (pak-
TOPOB B XU3HECATCILHOCTH OpPraHu3MoB. [IpUBOIST HOKa3aTeNbCTBA B3aMMOCBS3EH OPTaHU3MOB U OKPY-
xaromei cpenpl. Pemaror Ouonornueckue 3aaaun. Haxoasar nHpopmanuio mo u3y4aeMoi TeMe B pa3iud-
HBIX MCTOYHMKAX, aHAJM3UPYIOT U OLEHUBAIOT €€, MHTEPIPETUPYIOT U MPEJICTABISAIOT B pa3HbIX (opmax
(Te3uckl, coodIIeHre, peopTaX, aHAIUTHYECKas CIIpaBka, pedepat, 0030p, MopThOIHO).

2.2. CTpyKTypa 3KOCUCTEM

OmnpenensioT NoHATUS, GOPMHUPYEMBIE B X01€ U3y4eHUs TeMbl. ONPEesioT CTPYKTYPY SKOCHUCTEMBI (IIpo-
CTPAaHCTBEHHYIO, BUJOBYIO, SKOJIOI'MYECKYI0). /laloT XapaKTepUCTUKY MPOJYLEHTOB, KOHCYMEHTOB, PEIy-
LIEHTOB. BBIAENAIOT CyIIECTBEHHBIE IPU3HAKU YKOCUCTEM, ITPOLIEcca KPyroBOPOTa BELIECTB U MPEBPALLEHUI
9Hepruu B 3kocucreMax. OOBICHAIOT IPUYMHBI YCTOMUYMBOCTH U CMEHBI SKOCUCTEM. J[0Ka3bIBaIOT, YTO CO-
XpaHe- Hue OMOpa3HOOOpa3us SBISAETCS OCHOBOW YCTOWYMBOCTH SKOCHCTEM. XapaKTEpPU3YyIOT BIHMSIHHUE de-
JI0BEKa Ha 3KocHucTeMbl. CpaBHUBAIOT UCKYCCTBEHHBIE M IIPUPOJHBIE SKOCUCTEMBI. JlesIatoT BBIBOIBI Ha OC-
HOBe cpaBHEHUs. COCTaBIISIOT 3JIeMEHTapHbIE CXEMBI IEPEHOCA BEUIECTB U YHEPTUU B dKOCHCTEMaXx (1Ieru U




cetn). Haxomst nunbopMaliyio mo u3ydaeMoil TeMe B pa3InIHbIX UCTOUYHUKAX, aHATH3UPYIOT H OI[CHUBAIOT
ee, MHTEePIPETHPYIOT U MPEJCTABISAIOT B Pa3HBIX (opMax (TE3UCHI, COOOIIEHHE, PEIIOPTAXK, aHATUTHIECKAS
cnpaBka, pedepar, 0630p, moprdonno). Pemaror 6uonorundeckue 3amgadd. PaboTamT ¢ WILTIOCTpaIUsIMU
ydeOHMKA. BBIMOIHSIOT 1ab0paTopHBIE, MPAKTHUECKUE U UCCIIEIOBATEIIHCKUE PA0OTHI 110 H3y9aeMOi TeMe.

2.3. buochepa — riobanpHas
IKOCHCTEMA

OnpenensiroT MoHATHsI, GOPMUPYEMBIE B XO i€ U3yUEHUS TeMbl. XapaKTePU3YIOT H CPAaBHUBAIOT OCHOBHBIC
TUTIB BemecTBa Ouocheprl. XapakTepusyloT coaepkanue yueHus B. M. Bepuamckoro o Ouocdepe, ero
BKJIaJl B pa3BUTHE OHojoruyeckoi Hayku.OmnpenenstoT cBoiicTBa Onocdeps! Kak riodaabHON 3KOCHCTEMBI.
[MpuBoAAT NOKa3aTenbCTBA EAMHCTBA JKUBOM M HEXHBOW MPUPOIBI, UCIIONB3YS 3HAHHS O KPYrOBOPOTE Be-
niectB B Omocepe. XapakTepusyroT pojb KHUBBIX OpraHM3MOB B Ouocdepe. BBIIENSIOT CylliecTBEHHBIE
NPU3HAKH MpoIecca KPYyroBOpOTa BEIIECTB M MPEBpAIlleHUi dHepruu B Onocdepe. [IpuHuMaroT ydactue B
TUCKYCCHH 110 TeMe «Beuna i 6uocdepa?», apryMeHTUPOBAHO BBICKA3bIBAIOT COOCTBEHHOE MHEHUE.
Pemator Ouosormueckue 3amaun. PaboTaroT ¢ wnmocTpanusMu y4eOHHMKA. BBIMOTHAIOT TabopaToOpHBIE,
NPaKTUYECKHE U MCCIIEJOBATEIbCKUE PA0OTHI IO N3y4aeMOM TeMe.

2.4. buocdepa u yenoBek
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OnpenensitoT NOHATHSL, POPMUPYEMBIE B XO JI€ U3YUCHUS TeMbl. AHAIU3UPYIOT U OLEHUBAIOT COBPEMEHHBIE
I‘JIOGa.HBHBIe 3KOJIOTHUYCCKHUEC HpOGHGMBI U NIYTH UX PCIICHHA, MOCICACTBUA COGCTBGHHOﬁ ACATCIbHOCTU B
OKPY’KaIOIIEeH cpefie; OMOJIOrMYecKyr0 HH(DOPMAITMIO O TI00ATBHBIX YKOJIOTHYECKUX MpoOIemMax, mojaydae-
MYIO U3 pa3HbIX UCTOYHUKOB, HCJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX ,Z[GI>'ICTBI/I$IX " MOCTYIIKax 1O OT-
HOILIGHUIO K OKpY’Karollel cpeze. BrIABUTatOT rUMOTE3bl 0 BO3MOKHBIX MOCIIEACTBUAX AEITEIbHOCTH Yello-
BEKa B AKOCUCTEMax. APryMEHTHPYIOT CBOIO TOUKY 3pEHUS B XOJ€ AUCKYCCUH MO 0OCYKICHHUIO SKOJIOTHYe-
ckux npoOiuem. [IpencTaBisioT pe3ynbTaThl CBOEro HccleA0BaHUs (MPOeKTa). XapaKTepu3yloT KOHIEHIHIO
ycToiuuBoro pa3Butusi. OOOCHOBBIBAIOT MpaBHIIa MMOBEICHHUS B MIPUPOIHON cpene. PackpbIBatoT mpobiaembl
PaAlMOHATILHOTO MPHUPOAOIOIB30BAHUSA, OXPAHbI MPUPOJBL: 3aIIUTHl OT 3arpsSA3HEHUM, COXpaHEHUs eCTeCT-
BEHHBIX OMOTCOICHO30B M MaMATHUKOB MPHPOJIbI, 0OECIIEYeHUs TPUPOTHBIMU PECypcaMu HaceJIeHHs IIa-
HeThl. HaxoasaT nadopmanuio mo u3ydaeMon Teme

3akarouenne (1 gyac)




