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I[TOACHUTEJIbHAA 3AIINCKA

[Ipenyaraemas pabouast mporpaMma peasin3yeTcsl P UCTIOIb30BaHNH Y4eOHHKOB «buonorus. 10 kmace» u
«buonorus. 11 kmace» nox penakuueit npodeccopa B. B. ITaceunuka. [Iporpamma coctaBiieHa B
COOTBETCTBHUH C TPEOOBAHUSIMH K PE3yJIbTaTaM CPEHEro 001Iero oopa3oBaHus,

yTBepKaAeHHBIMI DeiepaibHbIM TOCY1apCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM CPEIHETr0

o01mero oopa3oBaHusI.

[Iporpamma pa3paboTaHa ¢ y4€TOM aKTyaJbHBIX 3a]1a4 00y4eHHsI, BOCIIUTAHUS U PAa3BUTUS O0YJAIOIIUXCS.
[IporpaMMa yuuThIBaeT yCJIOBUS, HEOOXOAUMBIE JIsl Pa3BUTHS JINYHOCTHBIX U MIO3HABATEIbHBIX KAUECTB
00yJarouxcsl.

[Tporpamma BKiTFOYAET 00s3aTENBHYIO YaCTh Y4€OHOTO Kypca, H3JI0KeHHYIO B «[IpruMepHOit OCHOBHOM
00pa3oBaTenpHON MporpaMMe Mo OMOJIOTUH HA YPOBHE CpelHEro o0miero oopa3oBanus» 1 paccuurana Ha 70
yacoB. B mporpamme coniep:kutcs IpUMEpHBIA MepeueHb J1abopaTOPHBIX U MPAKTUYECKUX paboT, He Bce U3
KOTOPBIX O6H3&TCHBHBI JUUI1 BBIIIOJIHCHU . YuuTeab MOXKET BLIGpaTB N3 HUX TC, JIS1 MPOBCACHUA KOTOPBIX
€CTh COOTBETCTBYIOIIUE YCIOBUS B LIKOJIE.

OcBoeHue nporpaMmbl 10 OMOJIOTUU 00ECTIEUNBACT OBJIAICHHE OCHOBAMH YU4e€OHO-HUCCIIEI0BATENbCKOM
NeSITeIbHOCTH, HAyYHBIMU METOJIaMHU PELIEHUS Pa3InYHBIX TEOPETUYECKUX U MTPAKTHUECKUX 3a]1au.
N3ydenne 6nonoruu Ha 6a30BOM YpOBHE OPUEHTHUPOBAHO Ha obecreueHune o01eo0pa3oBaTeIbHOMN U
OOIEKYIbTYPHOU MOATOTOBKH BBITYCKHUKOB.

Ha 6a3zoBoM ypoBHe u3yueHue npeamera «buonorusy», B 4acti popMUpOBaHUS Y 00YUaIOIUXCS HAYYHOTO
MHPOBO33PEHHUS, OCBOEHUS OOIIEHAYYHBIX METO/I0B, OCBOCHHS MPAKTUUECKOTO MPUMEHEHHUS HayYHBIX
3HaHHﬁ, OCHOBAHO Ha MCXKIIPCAMETHBIX CBA34AX C MPEAMCTAMUA O6HaCTeﬁ CCTCCTBCHHBIX,

MaTeMaTHYeCKUX U TYMaHUTAPHBIX HAYK.

Pabouast mporpamMma 1mo 6MOJIOTHH BKITIOUAET CIIEIYIONTNE Pa3 bl

. [losicHuTenpHAS 3amKUCKA.

. O0m1ast xapakTepuCTHKa Y4eOHOTO TIpeMeTa C OTPE/ICTICHNEM MeJIeH 1 3a/1a4 ero U3ydeHHs.
. Mecto kypca 6uonoruu B y4eOHOM TLIIaHE.

. Pe3ynpTaThl ocBOCHUS Kypca OHOIOTHN — JTMYHOCTHBIC, IPEIMETHBIC U METAIIPEIMETHEIE.

. Conepxanue Kypca OMOJIOTHH.

. [lnmanupyemMbie pe3yabTaThl H3YUEHHUS Kypca OHOIOTHN.

. KanenmapHo-remaTrueckoe miaHupoBaHue.

~N N AW

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

B cucreme ecrecTBeHHO-HayYHOT'O 00pa30BaHMsI OMOJIOTHS KaK Y4eOHBIH MpeIMEeT 3aHUMAET BaXKHOE MECTO B
(hopMHUPOBAHKH: HAYYHON KapTUHBI MUPa; (PYHKITHOHAIIBHON TPAaMOTHOCTH, HEOOXOIMMOM TSI IOBCETHEBHOM
’KM3HH; HAaBBIKOB 3/IOPOBOTO M O€3011acHOI0 /IS UeJIOBEKa M OKPY’KaIoLIeH cpeapl 00pasa KU3HH;
HKOJIOTMYECKOT0 CO3HAHMSI; [IEHHOCTHOT'O OTHOIICHHUS K KUBOM MPUPOJIE U YEIOBEKY; COOCTBEHHON MO3UIIUU
10 OTHOIIEHHUIO K OMOJIOTHYeCcKOi HH(POPMAIINH, MTOTyIaeMOl 13 Pa3HbIX HCTOYHUKOB. 3ydueHne Onomoruu
CO3/1a€T ycIoBHs 111 JOPMUPOBAHUSA Y 00YHAIOIINXCS UHTEIJICKTYaIbHBIX,
IPaXTaHCKUX, KOMMYHUKAIIMOHHBIX U HHPOPMAIIMOHHBIX KOMIIETCHITUHA.

N3ydenue kypca «brosiorusy B cTapiieil mKkojie HanmpaBJI€HHO HAa PEIICHHUE CIEAYIONNX 3a4a4:
1) bopmupoBanme cuCTEMBI OMOIOTUIECKIX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOU KapTUHBI
MUDA;
2) pa3BUTHE JIMYHOCTH O0YUAIOLTUXCSI, UX UHTEUIEKTYAIbHOE 1 HDAaBCTBEHHOE COBEPIIICHCTBOBAHHUE,
(dbopMHpOBaHNE Y HUX TYMaHUCTHYECKUX OTHOIIEHUHN U SKOJIOTHYECKH 11eJIecO00pa3HOro MOBeJAeHUS B ObITY
U TPYIOBOU NIEATEIHHOCTH;
3) BeIpabOTKY MOHUMAHUS OOIIECTBEHHOM MOTPEOHOCTH B pa3BUTHUH OMOJIOTHH, a Takke (hopMUpoBaHUE
OTHOIIEHMS K OMOJIOTUU KaK BO3MOXHOM 00J1acT OyAyIiel MpakTHYeCKOi eI TeNbHOCTH.

Ilesm 6uonornueckoro 0Opa3oBaHus B CTApIICH MIKoJe GOPMYITUPYIOTCS Ha HECKOIBKUX YPOBHSX:
rI1006aTsHOM, METAIPEIMETHOM, JIMYHOCTHOM | MIPEIMETHOM, Ha YPOBHE TpeOOBaHUH K pe3yabTaTam
OCBOEHHUS COJIEPKAHUS TIPEIMETHBIX TPOTPaAMM.

['moGasbHBIE 1€ OMOJIOTHYECKOTO 00pa30BaHUs SBIISFOTCS OOIIMMH JIsl OCHOBHOM M CTapIled IIKOJIbI U
OTIPECTSAIOTCS CONMATLHBIMUA TPEOOBAHUSMU, B TOM YKCJIE U3MEHEHHEM COIHMAILHON CUTYaIlud Pa3BUTHS —
pOocTOM MH(POPMAIIMOHHBIX MEPETPY30K, U3MEHEHUEM XapaKTepa U CIOCOO0B OOLIECHHS U COI[MAIbHBIX
B3aUMOJIeHCTBHI (00BEMBI U CTIOCOOBI MOTYUYEHUSI HHPOPMALIUH TOPOKIAIOT Psii 0COOEHHOCTEHN pa3BUTHS



COBpPEMEHHBIX NOAPOCcTKOB). Hanbosnee npoiyKTUBHBIMU ISl pELISHUs 3a/1a4 Pa3BUTHSI MOAPOCTKA
SIBIISTFOTCSI COITMOMOPATbHASL M HHTEJUICKTYaIbHAS B3POCIOCTb.

[TomuMmo 3TOTO, TIOOATBHBIE TIENTH (HOPMYTUPYIOTCS C YUETOM PAaCCMOTPEHHUS OHOJIOTHIECKOTO
o0pa3oBaHMs KaK KOMIIOHEHTa CUCTEMBI 00pa30BaHUS B 1I€JIOM, TIO3TOMY OHH SIBIISIIOTCS HanOoJjee o0muMu U
COLIMAJIbHO 3HAYUMBIMHU.

C y4éToMm BBIIIICHA3BaHHBIX TOJIX0I0B III00AEHBIME HETISIMU OHOJIOTHYECKOTO
00pa3oBaHMS ABISIOTCS:

— couuaau3anus oOyJarmuxcs Kak BXOXKICHUE B MUP KYJIbTYPhl U COLUATBHBIX OTHOIIICHUH,

o0ecrnieurBarollee BKIIOUEHUE YUAIIUXCS B TY WJIM UHYIO TPYIITY JUO0 OOIIHOCTh — HOCUTEIS €€ HOpM,

LIEHHOCTEN, OPUEHTALUH, OCBAUBAEMBIX B IIPOLIECCE 3HAKOMCTBA C MUPOM JKMBOM IIPUPOJIBL;

— npuodLIeHNe K TO3HABATENbHOM KyJIbType KaK CHUCTEME MMO3HABATEIbHBIX (HayUYHbIX) IEHHOCTEH,

HAKOTJICHHBIX OOIIECTBOM B cpepe OMOTIOTHUECKON HAYKH.

[TomuMmo 3TOTO, OHMOIOTHYECKOE 00pa30BaHKE HA CTAPIICH CTYIEHH MTPU3BAHO 0OCCTICUHTD:

— OPHMEHTAIMIO B CHCTEME dTUYECKUX HOPM U [IEHHOCTEH OTHOCUTEIILHO METOJIOB, PE3Y/IHTATOB U

JTOCTHKEHH COBPEMEHHOW OMOJIOTHYECKOW HAYKH;

— pa3BUTHE TTO3HABATEIILHBIX KAYECTB JINYHOCTH, B TOM YHCJIE IO3HABATEILHBIX HHTEPECOB K U3yUCHHUIO

00X OMOJOTMYECKUX 3aKOHOMEPHOCTEH U caMOMY IMpOIlecCy HayYHOTO MTO3HAHUS;

— OBJIa/IeHHe YIeOHO-TTO3HABATEIbHBIMU U IICHHOCTHO-CMBICTIOBBIMU KOMIIETEHTHOCTSIMH IS

(dbopMHpOBaHUsI TO3HABATEIHHON U HPABCTBEHHOM KYJIbTYPhl, HAYYHOTO MUPOBO33PEHMUSI, a TAKKE

METOJIOJIOTHEN OMOJIOTHYECKOT0 YKCIIEPUMEHTA U 3JIEMEHTAPHBIMU METOIaMH OMOJIOTUYECKUX

HCCIIEIOBAHNH;

— (hopMHpPOBaHHUE YKOJIOTHUUECKOTO CO3HAHUS, IEHHOCTHOTO OTHOIIECHUS K KUBOU MIPUPOJIC U YETIOBEKY.
MECTO KYPCA BUOJIOTA B YUEBHOM IIJIAHE

KonuuecTBo yacoB, 0TBOIMMOE Ha M3y4YeHHE OMOJIOTHH B CTApIIEH LIKOJIe, 3aBUCUT OT y4eOHOro IIaHa
YTBEPKACHHOTO 00pa3oBaTeNIbHOM opranu3anuei. Jlannas padouast mporpaMmMa pacCUnTana Ha IpoBeAcHHE 1
yaca KJIACCHBIX 3aHATHH B HEJCNIO IIPH U3yUYCeHUH NpeameTa B TeueHue apyx jet (10 u 11 kmaccsr). Obmee
9HCII0 Y4eOHBIX YacoB 3a 2 roja oOyueHus cocrapisieT 69 4, u3 Hux 35 9 (1 4 B Henemnto) B 10 kimacce, 34 4 (1
4 B HeAenmo) B 11 kiacce.

Kypcy 6uonoruu Ha cTyneHu cpeHero oouero oopa3oBaHus NpeAmIeCTBYET Kype OMOJIOTHH, BKIIIOYAIOIINI
AJIEeMEHTapHbBIC CBEJICHUSI 00 OCHOBHBIX OMOJornueckux oobekTax. ComepikaHue Kypca OMoJIOrui B OCHOBHOM
IITKOJIE, CITY’)KUT OCHOBOM ISl H3y4eHUS OOIIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH, TEOPHii, 3aKOHOB,
TUIIOTE3 B CTApIIEH IIKOJIE, TJIe 0c000€ 3HAUCHUE TPHOOPETAIOT

MHUPOBO33PEHUYECKUE, TEOPETUUECKUE TIOHSATHS.

Takum 006pa3om, coaepkanre Kypca OMOJIOTHH B CTapIlei IIKoJie, 00Jiee MOJTHO PaCKPhIBAET OOIIHe
OHMOJIOTUYECKHE 3aKOHOMEPHOCTH, MPOSIBIISIFOIINECS HA PAa3HBIX YPOBHSIX OPTaHU3AIMH KUBOU MPUPOJIBIL.

PE3VJIbTATBI OCBOEHUA KYPCA BMOJIOI'MU

JlesaTenbHOCTh 00pa30BaTENILHOTO YUPEXKACHUS 0011ero oopazoBanus B 00y4eHUH OMOJIOTHUN B CpeIHEH
(TmomHO#) mIKoJIe Ao KHA OBITh HAIlpaBJeHa Ha JTOCTHKEHUE OOYIAOIIMMHUCS CICAYIOMNUX JUYHOCTHBIX
pPe3yJbTaToOB:

1) peanu3anum 3THYECKUX YCTAHOBOK MO OTHOIICHUIO K OMOJIOTUIECKAM OTKPBITUSIM, UCCIICAOBAHMIM U MX
pe3ynbraTtam;

2) npu3HaHUs BBICOKOH IIEHHOCTH JKU3HHU BO BCEX €€ MPOSBICHUSX, 3[I0POBbSI CBOETO U JIPYTHX JIFOJIEH,
pealM3aiuy YCTaHOBOK 3/IOPOBOTO 00pasa *KU3HU;

3) copMHUpOBaHHOCTH MMO3HABATEIHHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJyYeHHE HOBOTO 3HAHUS B O0JIACTH
OHOJIOTHH B CBsI3U ¢ Oynyiel mpodecCHOHANBEHON IeATENHHOCTHIO WM OBITOBBIMU ITPOOIEMaMH,
CBSI3aHHBIMU C COXPaHEHHEM COOCTBEHHOTO 3JI0POBbSI U IKOJIOTHUECKOW OE30MaCHOCTH.
MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHSI BHIITYCKHUKAMU CTApIIeH MIKOJIBI 6a30BOT0 Kypca OMOJIOTHI
SIBIISTIOTCSI:

1) oBIaeHNE COCTABIISIFOIIMMHU HUCCIIEIOBATENILCKON U MIPOSKTHOW JeSTEIbHOCTH, BKIIFOUAs yMEHUS BUJIETh
mpo0sieMy, CTaBUTh BOIIPOCHI, BBIIBUTATh TUIIOTE3bI, 1aBATh OMPE/ICIICHUS TOHITHSIM, KIACCUPHUITUPOBATH,
HaOJIOAaTh, MPOBOJAMTH SKCIIEPUMEHTHI, IeaTh BBIBOBI M 3aKIIFOYCHHS, CTPYKTYPHUPOBATh MaTepUal,
OOBSICHSITh, IOKA3BIBATh, 3AIIUIIATH CBOU UICH;

2) ymeHus paboTaTh ¢ pa3HBIMU UCTOYHUKAMH OHOJIOTHYECKON HHPOPMAIIMH: HAXOIUTh OMOJIOTHUECKYIO
WH(OPMAIIHIO B PA3JTMYHBIX UCTOYHUKAX (TEKCTE yUeOHHKA, HAYIHO-TIOMYIIPHOU JTUTEpaType,



OMOJIOrMYECKHX CIIOBapsIX U CIPaBOYHMKAX ), aHATTU3UPOBATh U OILIEHUBATh HH(OPMAIIHIO,
peoOpa3oBhIBATH MHPOPMAITUIO U3 OJHON (OPMBI B APYTYIO;

3) criocoOHOCTH BBIOMPATH LIEJI€BbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JIEUCTBUAX U MOCTYIKAX IO
OTHOIIECHMIO K KUBOU MPUPOJIE, CBOEMY 3/I0POBBIO U 37I0POBBIO OKPYKAIOIINX;

4) yMeHHsl aJIeKBaTHO HCIOJIb30BaTh peUeBble CPEICTBA AJISl AUCKYCCUU U apTyMEHTAI[MU CBOEH MO3UIIHNH,
CpPaBHHBATh pa3HbIC TOUKH 3PCHUS, APTyMEHTUPOBATH CBOIO TOUKY 3PEHHS, OTCTAMBATH CBOIO MO3UITHIO.
IIpenmeTHbIMHU pe3yJIbTaATAMM OCBOCHHMSI BHITYCKHUKAMU CTaplIel MIKOJIbI Kypca Ouonoruu 6a3oBoro
YPOBHS SIBJISIFOTCSI:

B no3naeamenwvnoii (unmennekmyanvhoii) cghepe:

1) xapakTepucTHKa cofepKaHus OUOIOTHUECKUX Teopuid (KJIEeTOYHAs, SBOIOIMOHHAS Teopus JapBuHa);
yuenus: BepHaackoro o 6uocdepe; 3akoHoB MeH e, 3aKOHOMEPHOCTEH N3MEHYMBOCTH; BKJIa1a
BBIJIAIOIINXCS YUEHBIX B pa3BUTHE OMOJIOTMYECKON HAYKH;

2) BbIIETICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX O0BEKTOB (KJIETOK: PACTUTENBHBIX U KUBOTHBIX,
JOSIIEPHBIX U SEPHBIX, TIOJIOBBIX M COMATHYECKUX; OPTAaHU3MOB: OJHOKIJIETOYHBIX 1 MHOTOKJICTOYHBIX;
BHJIOB, DKOCHUCTEM, Orocdepbl) B mpoIieccoB (0OMEH BEIIeCTB, pa3MHOKEHHUE, JICIICHUE KIETKH,
OIJIOZIOTBOPEHHE, IEUCTBHE UCKYCCTBEHHOT'O M €CTECTBEHHOTO 0TOOPOB,

(dhopmMupoBaHKE MPUCTIOCOOIEHHOCTH, 00pa30BaHNE BUIOB, KPYTOBOPOT BEIIECTB U MPEBPAICHUS

SHEPTUU B IKOCHUCTEMaX U ouocepe);

3) oObsicHeHHE POIu OMOIOTHH B (POPMUPOBAHUHN HAYYHOTO MUPOBO33PEHHUS; BKJIaJa OMOJOTUYECKUX TEOPUA
B (hopMHpOBaHKE COBPEMEHHOMN €CTECTBEHHO- HAYYHOUM KapTUHBI MUPA; OTPHUIIATEILHOTO BIUSHUS aJIKOTOJIS,
HUKOTHHA, HAPKOTUYECKUX BEILIECTB HA pa3BUTHE YEJIOBEKA; BIUSHUS MyTareHOB Ha OPraHU3M UYeJIOBeKa,
IKOJIOTHUECKUX (PaKTOPOB HA OPTAaHU3MBI; TIPUIHH SBOJIIOINH, U3MEHSIEMOCTH BHUIOB, HAPYIICHUHN pPa3BUTHS
OpPraHU3MOB, HACJIE/ICTBEHHBIX 3a00JI€BaHUM, MyTallHii, YCTOHYUBOCTH U CMEHBI 3KOCUCTEM;

4) npuBeeHNE I0KA3aTENbCTB (ApryMEeHTAIlMs1) €IMHCTBA )KUBOM M HEXKUBOU MPUPOJIbI, POACTBA KUBBIX
OpPraHM3MOB; B3aMOCBSI3el OPraHU3MOB M OKPYXKAIOIei cpe/ibl; HEOOXOIUMOCTH COXPAHEHUS
MHOT000pa3us BUIOB;

5) yMeHue ToJIb30BaThCS OMOJIOTMYECKON TEPMHUHOIOTHEN U CHMBOJIUKOM;

6) peleHne IEMEHTAPHBIX OMOJIOTHYECKHX 3a]1a4; COCTABIICHUE SJIEMEHTAPHBIX CXEM CKPEIIMBAHUS U CXEM
MepeHoca BeIleCTB U DHEPTHH B SKOCUCTeMax (1IeTH MUTaHUs);

7) onucanue oco0eit BUI0B 10 MOP(HOIOTHIECKOMY KPUTEPHUIO;

8) BBISBIIEHUE U3MEHYMBOCTH, IPUCIIOCOOICHUN OPraHU3MOB K cpefie 0OMTaHUs, UCTOYHUKOB MYTareHoOB B
OKpYy>Karolen cpezie (KOCBEHHO), aHTPOTIOTEHHBIX U3MEHEHUN B AKOCUCTEMaX CBOEH MECTHOCTHU; U3MEHEHU M
B DKOCHCTEMax Ha OMOJIOTHYECKUX MOEIISX;

9) cpaBHEHHE OMOJTOTHYECKIX 00BEKTOB (XUMUYECKHI COCTAB TEJ )KMUBOW M HEKUBOUW MPUPOJIBI, 3aPOIBIII
YeNioBeKa U IPYTUX MIEKOMUTAIOMINX, PUPOIHBIE IKOCUCTEMBI U arPO3KOCHUCTEMBI CBOEIl MECTHOCTH),
MPOIIECCOB (€CTECTBEHHBIN U MCKYCCTBEHHBIN OTOOPHI, TOJIOBOE M 0ECIoIoe pa3MHOKEHHUS) U
(bopMyIIMpOBKa BBIBOJOB HA OCHOBE CPABHEHHS.

B yennocmmuo-opuenmayuonnoi cghepe:

1) aHanu3 u OleHKa Pa3IMYHBIX TUIIOTE3 CYIIHOCTH KU3HH, TPOUCXO0XKICHNE YeTIOBEKa M BOSHUKHOBEHHE
KU3HU, TTIO0ATBHBIX SKOJIOTHUECKHUX MPOOIIEM U IMyTeH UX PElIeHHs, TOCIECTBII COOCTBEHHON
NesITeNIbHOCTH B OKpYXKarolleil cpesie; Ouonorndeckoil HHGOpMAaLUU, MOTy4yaeMON U3 Pa3HbIX UCTOYHHUKOB;
2) OIICHKA 3TUYECKUX aCTIEKTOB HEKOTOPBIX MCCIEAOBaHUN B 0071aCTH OMOTEXHOJIOTHH (KIIOHHPOBAHUE,
HCKYCCTBEHHOE OTIOIOTBOPEHUE, HAIIPABICHHOE U3MEHEHUE T'€HOMA).

B cgpepe mpyooeoii deamenvnocmu: oOBIaIcHNE YMEHUSIMU U HAaBBIKAMH TOCTAHOBKU OMOJIOTHUECKUX
HKCIIEPUMEHTOB U OOBSICHEHUSI UX PE3YJIbTaTOB.

B cehpepe pusuueckoii deamenvnocmu: 000cHOBaHKE U COOTIOIEHUE MEp MPODUITAKTUKYA BUPYCHBIX
3a00J1€BaHU, BPEIHBIX MIPUBBIUCK (KypeHUE, YIOTPEOICHUE alIKOT0JIsI, HAPKOMAaHWS ); TIPABHII TTIOBE/ICHNUS B
OKpY>Karollen cpenie.

COJZEPXXAHUE KYPCA BHMOJIOT' M

Ne Conep:kaHnue TeMbl KoJi.ua
COB
Buonorus kak buonorus kak KOMIUIEKCHAsI HayKa, METO/Ibl HAYYHOTO 5

KOMILIEKC HAYK 0 | TIO3HAHUS, UCIIONIb3yeMble B Ononoruu. Cospemenuvie Hanpasienus 8
JKMBOIi IpuUpoe ouonozuu. Ponb 6uonoruu B GopMUPOBAHUN COBPEMEHHOM Hay4yHOI
KapTUHBI MUPA, TPAKTHYECKOE 3HAYCHUE OMOJIOTUIECKIX

3HaHWi. bromornveckne cucTeMbl Kak MpeaMeT U3yUeHHs OMOJIOTHH.




CTpyKTypHBIE B
GyHKUMOHANBHBI
€ OCHOBBI KM3HHU
MouJiexyasipHbIii
YPOBEHb

MonekynspHble OCHOBHI )XU3HH. Heoprannueckue BemiecTra, ux

3HaueHue. OpraHnyeckue BemecTsa (yriieBO b, JIUIHIbL, OCIKH,
HYKJIEUHOBBIE KUCTO0ThI, AT®) u ux 3nauenue. buononmumepsl. /[pyeue
opeanuveckue gewecmaa kiemku. Hanomexnonozuu @ buonocuu.
[{uTosorus, MeTo1bl UTONOTUH. POJIb KJIETOYHOM TEOpUH B

CTaHOBJICHMU COBPEMEHHOW €CTECTBEHHO-HAY4YHOU KapTuHbl Mupa. Kinetku
MIPOKAPHOT U dyKaproT. OCHOBHBIE YaCTH M OPTAHOUIBI KIIETKH, UX
GbyHKIHU.

Bupycel — HekneTouHas ¢popMa KU3HHU, MEPHI TPODUITAKTHKA

BUPYCHBIX 3a00JI€BaHHIA.

13

Knerounsbrii
YPOBE€Hb

Knerounslii ypoBens. Kierounas reopus.ctpoeHue kieTku. OpraHomnabl
KJIeTKH. CTPOEHHE KIIETOK 3YKapuOT U MPOKOPHOT

JKusHenesrebHOCTh KIIETKHU. [ImacTuueckuii 0OMeH.

dortocuHTe3, XeMocuHTe3. bruocuHTe3 Oenka. JHepreThuecKuii OOMeH.
I'muxonns. Xpanenue, nepegada U peann3anns HacIeICTBEHHON
nHpopMmanuu B kietke. [ 'enernueckuii koa. ['en, renom. ['enomuxa.
Brusanue naprozennvix eewjecms na npoyeccwt 8 Kiemke.

Kinerounsrnii nukn: naTepdaza u aenenne. MuTo3 u Menos, ux
3HaueHre.COMaTHUYECKUE U TIOJIOBBIE KIIETKH.

17

35

11 kaacc

I'eneruka
OpranusmeHHbIH
YPOBE€Hb

XpaHeHue, nepeiaya v peausanus HaclIeICTBEHHOW nH(opmanuu B
kietke. ['enernueckuii koa. I'eH, renom. ['enomura. Bauanue napkocenHvix
gewecme Ha npoyeccol 8 Kiemke.

Opranusm — eIMHOE IIeJI0e.

JKuznenesrenpbHOCTh Opranu3ma. Perymnsius GyHKIUN opranu3ma,
TroOMeoCTas.

PasmuOxkeHue opranuzMoB (Oecnonoe u monoBoe). Cnocobul
PA3MHOdCeHUs Y pacmenuu u dxcueomuolx. UHIMBUyaIbHOE Pa3BUTHE
opranusma (oHToreHes). [IpuunHbl HapyeHUI pa3BUTHSL.
PenponykTuBHOE 310pOBbE YEIIOBEKA; MOCIEICTBUS BIUSHUS AJIKOT OIS,
HUKOTHHA, HAPKOTHUYECKUX BEIIECTB HA IMOPHOHATILHOE Pa3BUTHE
yenoBeka. KusHennvie yuxivl pasHvix epynn opeaHu3Mos.

['enetnka, MeTOIbI TEHETUKU. | 'eHETHYECKAsT TEPMUHOJIOTHS U
CUMBOJIMKA. 3aKOHBI HacneacTBeHHOCTH ['. Menaens. XpoMocoMmHast
Teopus HacieACcTBeHHOCTH. Onpeaenenue nojia. CienieHHoe ¢ moJoM
HaCJICJOBAHUE.

I'eneTuka yenoBeka. HaciiencTseHHble 3a00€BaHus YeI0BEKA U

WX MPEAYNPEkKACHIE. DTUYECKUE aCTIEeKThl B 007aCTH METUITMTHCKOM
TCHETHUKHU.

I'enorun u cpena. HenacnenctBeHHass USMEHUHUBOCT.
Hacnencreennas usmeHunBocTh. Mytanuu. MyTareHsl, UX BIUSHUE Ha
310POBBE YETIOBEKA.

JomecTukanus u cenekius. Metoapl ceneknun. buorexnomorus,

e€ HampaBJICHUsI U TIEPCIIEKTUBBI Pa3BUTHUS. buobesonacnocme.

10

Teopus
IBOJIIOLMHU

Pa3BuTHe 3BOMIOIMOHHBIX UAEH, YBOTIOLMOHHAsS Teopus Y.

Hapsuna. CunteTnueckas Teopus 3BooNUU. CBUAETENIbCTBA 3BOJIOLINI
YKUBOU MPUPOJIbl. MUKPOIBOJIIOIMS K MaKpOl3BOJtoIusA. Bun, ero
kputepuu. [lomynauus — snemMeHTapHasi €IMHUIA 3BOIIOIUH. [[BrKye
CHJIBI 3BOJIOIIMH, UX BJIUAHUC HaA I‘eHO(bOHI[ MOMYJISIIN. HaHpaBHeHI/IH
SBOJTIOIIHH.

MHuoroo6pasue opraHu3MOB KakK pe3yJIbTaT 3BOIOIUH.

[TpuHMnIB KIaccuUKaIm, CHCTEMAaTHKA.




PazBurue :xu3Hu | [ MIIOTE3bI TPOUCXOXKACHUS KU3HU Ha 3emiie. OCHOBHBIE HTAIlbI 5
Ha 3emMJie ABOJIIOLMY OPTaHUYECKOr0 MUpa Ha 3eMIie.

CoBpeMeHHBIE TTPEICTABJICHHS O MMPOUCXOXKICHUH YeTIOBEKA.

DBOJIIOLMS YeNloBeKa (aHTponoreHes3). JIBuxkyiiue Cuiibl aHTPOIIOreHesa.
Pacel yenmoBeka, UX MPOUCXOXKICHUE U €TUHCTBO.

Opranusmsl u [IpucnocoOnaeHust OpraHu3MoB K JEHCTBUIO IKOJIOTUYECKUX (PaKTOPOB. 14
OKpY Kaoas buoreonenos. Dxocucrema. PazHooOpas3ue 5KOCUCTEM.
cpena B3anMooTHOLIEHHS TOMYJISIUI pa3HbIX BUJIOB B 3kocucteMme. Kpyrosopor

BEILIECTB ¥ IMOTOK SHEPTHUHU B IKOCUCTEME. Y CTOWYMBOCTh M JMHAMHKA
skocucteM. [lociaencTBus BIUSHUS NeSTEITFHOCTH YeJIOBeKa Ha
skocuctembl. CoxpaHeHrne OnopazHooOpasusi Kak OCHOBA YCTOMYMBOCTH
HKOCHCTEMBI.

CrpykTypa 6uocgepbl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS Onochepsl.
Kpyzoeopomwi eewyecme 6 buocgepe.

I'mobGanpHBIC aHTPONIOTEHHBIC U3MEHEHUs B Orocdepe.

[Tpo6aeMbl yCTOHYMBOTO Pa3BHUTHS.

Ilepcnexmuewl pazeumus OUONIOSUHECKUX HAYK.

[TNIAHUPYEMBIE PE3VIJIbTATBI U3YUEHUAKYPCA BUOJIOT'U
B pesynbrare u3ydenus yueOHoro npeamera «buonorus» Ha ypoBHE CpeIHEro (IIOJIHOTO0) 00IIero
00pa3oBaHMs BHITYCKHUK Ha 0230BOM YPOBHE HaYUUTCSI:
— pacKphIBaTh HA MIPUMEPaxX poiib OMOIOTHH B (OPMUPOBAHUHN COBPEMEHHON HAyYHOW KAPTUHBI MUPA U B
MPAKTUYECKOU eSATETbHOCTH JIIOICH;
— TIOHUMATh U OIMCHIBATh B3AUMOCBSI3b MEXK/Y €CTECTBEHHBIMH HayKaMu: OHOJIOTHEH, PU3UKOM, XUMUEHH;
YCTaHABIIMBATh B3aMMOCBSI3b IPUPOIHBIX SBJICHHUIA;
— TIOHUMATh CMBICT, Pa3JIMYaTh U OMUCHIBATH CHCTEMHYIO CBSI3b MEXK/TY OCHOBOIIOIATAIOIUMU
OMOJIOTUYECKIMU TIOHATHSMU: KJIETKa, OPTaHU3M, BUJI, YIKOCUCTeMa, Onocdepa;
— TPOBOJUTH YKCIIEPUMEHTHI 110 U3YUEHUIO OMOJIOTHYECKIX OOBEKTOB U SIBIICHUH, OOBSICHATH PE3YIIbTATHI
AKCIIEPUMEHTOB, aHAJIM3UPOBATh UX, POPMYIUPOBATH BHIBO/IBI;
— HCTOJIb30BaTh OCHOBHBIC METO/IbI HAYYHOTO MMO3HAHUS B YUEOHBIX OMOJIOTMUECKUX HCCIETOBAHUSX,
MIPOBOJMTH SKCIIEPUMEHTHI IO U3YUEHUIO OMOJIOTUYECKUX OOBEKTOB U SIBICHU, OOBACHATH PE3yIbTaThl
IKCIIEPUMEHTOB, aHAIIM3UPOBATH UX, POPMYITUPOBATH BHIBO/IHI,
— ¢GopMyIUpPOBATh TMIOTE3bl HA OCHOBAHHUH MPEAJIOKEHHOM Onosornyeckoi nH(OpMaluy U MpeJyiarath
BapHaHTHI TIPOBEPKU TUIIOTE3;
— CpaBHHUBATh OMOJIOTHYECKHE OOBEKTHI MEXTy COOOM MO 3a/laHHBIM KPUTEPUSM, JeJIaTh BBIBOBI U
YMO3aKIIOYCHHSI HA OCHOBE CPaBHEHUS,
— 00OCHOBBIBaTh €IMHCTBO KUBOM M HEKUBOI MPUPOBI, B3AUMOCBS3H OPraHU3MOB M OKpY>KaIOIIEeH cpebl
Ha OCHOBE OMOJIOTUYECKUX TEOPHIi;
— TIPUBOJUTH IPUMEPHI BEIIECTB OCHOBHBIX I'PYIIN OPraHUYECKUX COeTMHEHUHN KIETKH (OEJIKOB, KHUPOB,
YTIIEBO/IOB, HYKJIEHHOBBIX KHCJIOT);
— pacrno3HaBaTh KJIETKH (IPOKApUOT U SYKapUOT, PACTEHUN U )KUBOTHBIX ) 10 ONMHMCAHUIO, HA CXEMaTHUYECKUX
M300paKEHUSX; YCTAHABIINBATh CBS3b CTPOCHUS U (YHKINI KOMITOHEHTOB KJIETKH, 00OCHOBEIBATh
MHOT000pa3ue KIETOK;
— OOBACHATH MHOTO0Opa3ne OPraHu3MOB, PUMEHSIS IBOTIOIMOHHYIO TEOPHIO;
— OOBSCHATH MPUYNHBI HACJIEACTBEHHBIX 3a00JI€BaHMIA;
— BBISIBJIATh U3MEHUMBOCTH Y OPTAaHU3MOB; CPAaBHUBATh HACIIEJACTBCHHYIO U HEHACIIEACTBCHHYIO
M3MEHUYUBOCTH;
— BBISIBJIATH MOp(doorudeckue, GU3noI0orHIecKrue, MOBeICHYSCKUE aIalTallii OPTaHU3MOB K cpeJie
OOUTaHMS M IEUCTBHUIO DKOJOTHIECKUX (haKTOPOB;
— COCTaBJISTh CXEMBI IIEPEHOCA BEIIECTB U YHEPTHH B SKOCHUCTEME (IIEMU MTUTAHUS);
— TIPUBOJUTH JI0OKA3aTEIbCTBA HEOOXOAUMOCTH COXpaHEHHs Onopa3HooOpa3us A1 yCTOMYUBOTO Pa3BUTHUS U
OXPaHbl OKPYKAIOIIEH CPELBI;



— OLIGHHBATH JOCTOBEPHOCTh OMOJIOTUYECKON HH(OpMALIUU, TOTYYEHHON U3 Pa3HbIX UCTOYHUKOB;

— MPE/CTaBIATH OMOIOTHYECKYIO MH(OPMAINIO B BUJIE TEKCTa, TAOMUIIBI, rpaduKa, AuarpaMMbl U JeaTh
BBIBOJIbI HA OCHOBAHUU MPEJICTABICHHBIX JaHHBIX;

— OILICHMBATH POJIb JOCTHKEHUN T€HETHKH, CEJIEKLIUU, OMOTEXHOJIOTHH B MIPAKTUYECKOM 1eATEIIHOCTH
YeNoBeKa;

— O0OBSCHATH HETaTUBHOE BIMSHUE BEIIECTB (KOOI, HUIKOTHHA, HAPKOTHYECKUX BEIIECTB) HA
3apO/IbIIIIEBOE PA3BUTHE YEIOBEKA.

BrimyckHuK Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTb HAYUUTHCS:

— /1aBaTh Hay4yHOE 00bSICHEHHE OMOJOTHYECKUM (PaKTam, Mmpoleccam, sIBICHUSIM, 3aKOHOMEPHOCTSIM,
UCTIOJIB3Ysl OMOJIOTHYECKHE TeOpUH (KJIETOYHYIO, SBONIOIMOHHYIO), yueHHe 0 Ornocdepe, 3aKOHbBI
HACJIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYUBOCTH;

— XapaKTepH30BaTh COBPEMEHHBIE HAMIPABICHHS B Pa3BUTHH OMOJIOTUH; OMTUCHIBATh UX BO3MOXKHOE
MCIIOJIb30BaHUE B IPAKTHUUYECKOM J1€ATEIbHOCTH;

— CpaBHHUBATH CIIOCOOBI JeNIeHUs KIETKH (MUTO3 U Mei03);

— pemiath 3a7a4u Ha nmoctpoenue pparmenta Bropou nermu JJHK mo npeanoxxerHomy parmMeHTy nepBoiu,
nPHK (MPHK) no yusactky JIHK;

— peuIaTh 33/1a4d Ha ONpeJeIeHne KOJIMYECTBAa XPOMOCOM B COMaTHUECKUX U MOJIOBBIX KIIETKAX, a TAKKE B
KJIETKaX Tepej HadyaioM JIeIeHus (Meio3a I MUTO3a) U 110 €0 OKOHYAaHUH (J11 MHOTOKJIETOYHBIX
OpraHU3MOB);

— pelaTh reHeTUYeCKHe 3a7a4i Ha MOHOTHOPUIHOE CKPEIIUBAaHKE, COCTABIISATH CXEMbl MOHOTHOPHIHOTO
CKpEIMBAHUS, TPUMEHSISI 3aKOHBI HACJIEICTBEHHOCTH M MCTIONb3ys OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOIIUKY;

— yCTaHaBJIMBAaTh TUIl HACJIEOBAHUS U XapaKTep MpOsSBICHUS MPU3HAKa 110 3aJJaHHON cXeMe POJOCIOBHOM,
MIPUMEHSS 3aKOHBI HACJIEICTBEHHOCTH;

— OLIGHUBATH Pe3yJbTaThl B3aUMOACHCTBHSI YeIOBEKa U OKPYKAIOIIEeH Cpeibl, IPOTHO3UPOBATH BO3MOKHBIE
MOCTIE/ICTBHS IETETLHOCTH YellOBeKa JUIs CYIIECTBOBAHHS OTIEIbHBIX OMOIOTHYECKUX OOBEKTOB U IIEIBIX
MIPUPOJIHBIX COOOIIECTB.

I'enetnka yenoBeka. HacrneacTBeHHbIe 3a001€BaHUs YEIOBEKA M UX MPENyNPEKICHUE. DTHUECKUE aCTIeKTHI B
00J1aCTH MEAULIMHCKON F€HETHKHU.

I'enotun u cpena. HacnencrBeHHas u3aMeHYMBOCTh. MyTaruu. MyTareHbl U UX BIUSHHUE HA 3I0POBbE
4eJI0BeKa.

Jomectukanuss U cenekuus. Meronsl ceiekuud. buoTexHoyorus, €€ HarpaBJICHUS U IEPCIEKTUBBI.
brobe3onacHOCTb.

Teopus sBomonuH.

Pa3BuTHe 3BOMIOIMOHHBIX UAEH, IBoMOLIMOHHAs Teopus Y. JlapBuHa. CuHTETHUECKask TEOPUS IBOJIIOLIUH.
CBueTENbCTBA ABOJIOUHN KUBOU MPUPOIbl. MUKPOIBOIIONUSA U MaKpodBOItOLMs. Bua, ero kpurepuu.
[Tomymsius — seMeHTapHast eUHUIIA SBOIOIHH. [IBIKYIIIHE CHIIBI DBOJIOINH, UX BIUSHUE HA TeHO(DOH/T
nonyssuuy. HampasneHns 3BOIIOLNH.

MHuoroo6pasue opranu3MoB Kak pe3ysbTaT 3BoJouud. [[puHIune! Kiiaccuukanum, CUCTeMaTrKa.
PasBurtue xu3Hu Ha 3emie.

I'nmote3sl IMPOUCXOKACHUA )KU3HU HA 3emie. OCHOBHBIC ATAITbI OBOJJIIOLUH OPraHUYCCKOro Mupa.

COBpeMeHHBICHpCI[CTaBHeHI/IH 0 MPOUCXOKIACHUUN YCJIO0BCKaA. 3BOHIOI_II/IH YCJI0OBCKA,
AHTPOIIOTCHES.

,HBI/I)KYH_II/IC CHUJIBI aHTPOIIOI'CHE3A. Pachr YCIIOBEKA, UX MMPOUCXOKACHUE U CAUHCTBO.



IIJNTAHUPYEMBIE PE3VJIbTATBI U3YUEHUA KYPCA BUOJIOT' U

pe3yivmame uzyyeHus yuebHo2o npeomema «buonoeusy Ha yposne cpeonezo (nonnozo) obueco 0bpazosamus
8bINYCKHUK HA 6A3060M YPOBHE HAYUUMCL:

pacKphIBaTh Ha MPUMEPax poJib OMOJIIOTUHU B POPMUPOBAHIH COBPEMEHHOM Hay4yHON KapTUHBI MUpa U B
MPAKTUYECKOU IeSATETbHOCTH JIIOICH;

MMOHUMATh U OMHCHIBATh B3aHMOCBSI3b MEXY €CTECTBEHHBIMU HayKaMu: Ouosioruei, GU3nkoi, XuMueii;
YCTaHABIIMBATh B3aMMOCBSI3b IPUPOTHBIX SIBJICHHUIA;,

IIOHHMMAaTh CMBICII, pastanL U OIIUCBhIBATH CI/ICTCMHYIO CBS3b MC)KI[y OCHOBOIIOJIararomyuMmn
OMOJIOTUYECKIUMU TIOHATHSMU: KJIETKa, OPTaHU3M, BU/I, SKOCUCTEMa, Onocdepa;

MPOBOJUTH SKCIIEPUMEHTHI IO U3YUEHUIO OMOJIOTUYECKUX OOBEKTOB U SIBICHU, OOBACHATH PE3yIbTaThl
AKCNIEPUMEHTOB, aHAJTU3UPOBATD UX, 1€NIATh BHIBOJbL;

HCIIOJIB30BaTh OCHOBHBIC ME€TOAbI IIO3HAHUS B y‘IC6HBIX OMOJIOTHYECKUX HCCICA0BAHHUAX, ITPOBOJUTH
OKCIICPUMCHTBI 110 U3YUCHUIO OCHOBHBIX OMOIOTMYECKUX OOBEKTOB U HBHGHHﬁ, OOBSICHATH PE3YIbTAThI

OKCIICPUMCHTOB, aHAJIM3UPOBATH UX, ACJIATh BEIBOIbI,

(dbopMynHpoBaTh TUIOTE3bl HA OCHOBAHHMH MPEANI0KEHHOM OHoornyeckoil nH(OpMalUY U MpeJyiaraTh
BAapUAHTHI IPOBEPKH TUTIOTES;

CpaBHUBATh OMOJOTMUYECKHE OOBEKTHI MEKIY COOOM MO 3aJaHHBIM KPUTEPHSIM, J€71aTh BHIBOABI U
YMO3aKJIIOYEHHs HA OCHOBE CPaBHEHHS,;

00OCHOBBIBaTh €IMHCTBO JKMBOW M HEKHBOW IPHPOJIBI, B3aUMOCBSI3H OPTraHU3MOB M OKPYIKarolIeil cpeibl Ha
OCHOBE OMOJIOTMYECKHX TEOPUH;

IIPUBOJIUTH IIPUMEPHI BELIECTB OCHOBHBIX IPYII OPraHUUYECKUX COSAUHEHUN KIIETKU;

pacrno3HaBaTh KJIETKH )9yKapuoT U IIPOKApUOT, PACTEHUH U )KUBOTHBIX ) I10 OIIMCAHUIO, HA CXEMaX;
YCTaHaBJIMBATh CBSI3b CTPOEHUS M (DYHKIMI KOMIOHEHTOB KJIETKH, 000CHOBBIBATh MHOT0OOpa3ue
KOMIIOHEHTOB KJIETOK;

O0BSICHATH MHOT000pa3ye OPraHu3MOB, IPUMEHSIS SBOJIFOLIMOHHYIO TEOPHIO;

OOBSICHATH MPUYMHY HACJIEACTBEHHBIX 3a00JI€BaHMIA;

BBISIBJISITH U3MEHYMBOCTD Y OPIraHU3MOB, CPaBHUBATh HACIICJCTBEHHYIO U HEHACIICCTBEHHYIO H3MEHUNBOCTH;

COCTaBJISITh CXEMBI IIEPCHOCA BCHICCTB U SOHCPTUU B SKOCUCTCME (I_IeHI/I HI/ITaHI/I}I);

MIPUBOANTSH JI0KA3aTENILCTBA COXPAaHEHUs OnopazHoo0pas3us JUIsl yCTOMUUBOTO Pa3BUTHS U OXPaHBI
OKpY>KaloIlen Cpelibl;

OLIEHUBATh JOCTOBEPHOCTH MOJTYYEHHON OMOIOrHYecKoil HHPOPMAIMHN U3 PA3HBIX HCTOYHUKOB;



MIPEICTaBIATh OMOJIOTHUECKYIO HH(POPMAITUIO B BUJIE TEKCTA, TAOIUII, TpaduKa, TuarpaMMbl U JIENIaTh
BBIBOJIbl HA OCHOBaHHH NIPECTABICHHBIX JIaHHBIX;

OILICHUBAThH POJIb JIOCTH)KEHU TeHETUKH, CEJICKIIMH, OMOTEXHOJIOTHH B MPAKTUYCCKOM JICATSITBHOCTH
YEJIOBEKA;

OOBSICHATH HETaTUBHOE BIIUSHHE BCIICCTB (aJIKOFOJISI, HUKOTHUHA, HAPKOTHYCCKUX BGH.IQCTB) Ha 3apOoAbIIICBOC
Pa3BUTHEC YCIIOBCKA,

Bbll’lyCKHuK Ha 6a3060M YPOBHE NOJIY4Um 603MONCHOCMb HAYYUMbCA.!

JaBaTh HAYYHOE OOBsICHEHHE OMOJIOTHYECKUM (aKTaM, MpolieccaM, IBJICHHUSIM, 3aKOHOMEPHOCTSIM, UCTIONb3Ys
Ouosiornyeckue Teopuu (KJICTOYHYIO, SBOJIIOLIMOHHYIO), yUeHHE 0 Orocdepe, 3aKOHBI HACIeICTBEHHOCTH,
3aKOHOMEPHOCTU U3MEHYHUBOCTH;

XapaKkTE€PU30BaTb COBPEMCHHBIC HAIIPABJICHUA B Pa3BUTHUU 6I/IOJ'IOFI/II/I, OITMChIBATh UX BO3MOXHOC
HUCIIOJIB30BaHUEC B HpaKTH‘{eCKOﬁ ACATCIIBHOCTH,

CpPaBHUBATH CIIOCOOBI JACICHHS KIETKA, MUTO3 U MEHO3;

pemiaTh 3aJa4i Ha MocTpoeHue BTopoit 1ienu moiekyisl JIHK no npepnoxennomy pparmenty neppoit, uPHK
o ysactky JAHK;

pelarh 3a1a4M Ha ONpeAeIeHUE KOJINYECTBA XPOMOCOM B COMAaTUYECKUX U MTOJIOBBIX KJIETKAaX; a TAKXKE B
KJIETKaxX Iepel HadyaioM JieleHus (Meio3a UM MUTO3a) U 110 €r0 OKOHYaHUU (MHOTOKJIETOYHBIX
OpPraHHU3MOB);

pelaTh reHeTHYeCKre 3a1a4l Ha MOHOTHOPHUIHOE CKPELMBaHUE, COCTABISATH CXEMbI MOHOTHOPHIHOTO
CKpELIUBaHHUs, IPUMEHSS 3aKOHBI HACJIEICTBEHHOCTH U UCIIONb3Ys TEHETUUYECKYIO TEPMUHOJIOTHUIO U
CUMBOJIHUKY;

YCTaHaBIIMBATh TUII HACIECAOBAHUS U XapaKTEP MPOSIBICHUS IIPU3HAKA 110 3aJaHHOU CXeMe POJOCIIOBHOM,
HCIIONb3Ys 3aKOHBI HACIIEACTBEHHOCTH;

OIICHHUBAThH PE3YJbTAThl B3aUMOJICHCTBHS YeJIOBEKa M OKPYIKAIOIICH CpeJibl, POTHO3UPOBATH BO3MOYKHBIC
IMOCJICACTBUA ACATCIBbHOCTHU YCJIIOBCKA IS CYH_IGCTBOBaHI/IH OTOCJIBHBIX 6HOJ’IOI‘I/I‘ICCKI/IX O6’bCKTOB 1 OCJIBIX
MIPUPOTHBIX COOOIIECTB
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