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MNOSACHUTEJIBHAS 3AITMCKA

[Tpu pa3paboTke mporpammbl MO OHOJOTMHM TEOPETHYECKYI0 OCHOBY Ui OIpPENENICHUS IMOAXOJ0B K (OPMHPOBAHUIO COACPIKAHUS y4eOHOTO
npenmera «buonorus» cocraBuiu: koHuenryanpHele nosoxenus @PI'OC COO o B3anMo0OyCIOBIEHHOCTH LIENEH, COepKaHus, pe3yJbTaTOB 00y4eHUs U
TpeOOBaHMI K YPOBHIO TMOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHHS 00 OOMIMX LENSIX M MPHUHIUIAX, XapaKTCPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI
cpeanero obmiero oopazoBanust B Poccuiickoit Depepannu, a TakkKe MOJIOKEHUS O crienupuKe OMOIOruy, e€ 3HAaUCHUH B TIO3HAHUH >KUBOM MPUPOJBI U
o0ecrieyeHnn CyIIeCTBOBAHUS YeI0BeYecKoro oomiecta. CornacHo Ha3BaHHBIM TOJI0XKEHUSM, ONPEIeNICHBl OCHOBHBIC (PYHKIIMU MPOTPaMMBI 110 OMOJIOTH U
" €€ CTPYKTypa.

[Iporpamma no Ouosioruu AaéT NpeacTaBI€HHE O LEnsX, 00 oOmieil crpareruu oO0ydeHHs, BOCIUTAHUS M Pa3BUTHUS, OOy4arOIIMXCS CPEeACTBAMM
yueOHOro mnpenMera «buosorusi», ompenenser o0s3aTelnbHOE MNPEAMETHOE COJEP)KAaHUE, €ro CTPYKTYpy, paclpelelieHHe Mo paszjienaM U TeMaMm,
PEKOMEHyeMYIO IIOCIIEZ0OBATEIFHOCT M3Y4YeHHs YYeOHOTO MaTepuaja C Y4€TOM MEXKIPEAMETHBIX M BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKA
00pa3zoBaTeNIbHOTO MPOIIECcca, BO3PACTHBIX 0COOEHHOCTEHN 00yUJaroIInXCs.

B mporpamMme mo OHOJIOTHHM TaK)Xe YYWUTHIBAIOTCS TPeOOBAaHUS K TUTAHUPYEMBIM JIMYHOCTHBIM, METalpeAMETHBIM H TIPEJIMETHBIM pe3yibTaTam
o0ydeHus: B (OpPMHPOBAHWU OCHOBHBIX BHUJIOB y4e€OHO-TIO3HABATEILHOU ACSITEIIBHOCTH/YICOHBIX NEWCTBHM, OOYJalONUXCS 1O OCBOCHHUIO COJCPKAHUS
O6uos0rnueckoro oopazoBaHusl.

B nporpamme no Ouosioruun (10—11 xnaccel, 6a30BbIi ypOBEHB) pean30BaH MPUHIUI IPEEMCTBEHHOCTH B U3yUYe€HUU OMOJIOTHH, Oaroiapst 4emy B
Hell ImpocMaTpuBaeTCsi HANpPaBICHHOCTh HA PA3BUTHE 3HAHUI, CBSA3aHHBIX C (DOPMUPOBAHMEM ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, LIEHHOCTHBIX
OpHUEHTAII JTMYHOCTH, SKOJOTHYECKOTO MBIIUIEHUS, IPEICTABICHUN O 310pOBOM 00pa3e *HU3HU U OEpeKHbIM OTHOLIEHHEM K OKpYXKarolledl MpupoaHOH
cpeze. IloatoMy Hapsaay ¢ u3ydeHneM oOIIEOMOIOTMUECKIX TEOPHUH, a TaKKe 3HAHUI O CTPOEHHM KUBBIX CUCTEM Pa3HOI'O PaHIa U CYLIHOCTH OCHOBHBIX
IPOTEKAIOIIMX B HUX IPOLECCOB B MpOrpamMme 10 OMOJIOTUH YAENCHO BHMMAHHUE MCIIOJIb30BAaHMIO MOJTYYEHHBIX 3HAHUN B IOBCEJIHEBHOW JKU3HU IS
peleHusl NMPUKIAAHBIX 3a/Ja4, B TOM 4HUCle: NPOQHIAKTUKU HACIEICTBEHHBIX 3a00JIeBaHMM 4YeJIOBEKa, MEIUKO-T€HETUYECKOI0 KOHCYJIbTHPOBAHUS,
000CHOBaHMS HKOJIOTHUECKH 11eJI€CO00PA3HOr0 MOBEIEHUS B OKPYKAIOLIEH MPUPOIHON cpele, aHaIn3a BIMSIHUSA XO3SHCTBEHHOM NESTEIbHOCTH YeIOBEKa
Ha COCTOSIHME NPHUPOJHBIX M MCKYCCTBEHHBIX 3KOCHCTEM. YCHUJIEHHME BHMMaHHUS K MPUKIAJHOW HAmpaBlIeHHOCTH ydyeOHoro mnpeamera «buosorusp»
IIPOJMKTOBAHO HEOOXOIUMOCTbIO OOECIeUeHNsl yCAOBUN Il PELICHUs OJHOM U3 aKTYaJIbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOrMYEcKOro oOpa3oBaHus, KOTOpas
npeanosiaraet (GopMUpOBaHHUE y 00yJarOIIUXCA CIOCOOHOCTH a1alTUPOBATHCS K M3MEHEHUSIM IMHAMUYHO Pa3BHUBAIOLIETOCS COBPEMEHHOTO MUPA.

buosiorus Ha ypoBHe cpesiHero o61ero oopazoBaHus 3aHUMaeT BakHoe MecTo. OHa obecrieunBaeT GopMUpPOBaHHE y 00yUarOIIUXCs MPeICTaBIeH Ui
0 HAy4yHOW KapTHUHE MHpa, pacliupseT U o0oOlIaeT 3HaHUS O JKUBOW MpHpoJe, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOI OpraHU3allMyd U 3BOJIIOLUH,
CO3/1a€T YCIOBHS JUISL: MO3HAHMSI 3aKOHOB JKMBOW MPUPOJbI, GOPMHUPOBaHUS (QYHKIMOHAIBHON I'PaMOTHOCTH, HaBBIKOB 37I0POBOr0 M Oe30macHOro odpasa
KHU3HH, IKOJOTHUECKOTO MBIIIUIEHUS], LIEHHOCTHOI'O OTHOLIEHHUS K )KMBOM MTPUPOJIE U YETIOBEKY.

bonbmioe 3HaueHre OMOJIOTHs UMEET TakKe Ul pellieHHs] BOCTIUTATEIbHBIX M Pa3BUBAIOIIMX 33/1a4 CPEJAHEro o0Iero oopa3oBaHus, COLUAIN3ALUH
oOyuaromuxcs. M3yueHue Onosiorun odecrieunBaeT yciuoBus Ui (GOpMUPOBAHUS UHTEIIEKTYaIbHBIX, KOMMYHHKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOM KyJIbTYphl, CIIOCOOCTBYET MHTErpallii OMOJIOTHYECKUX 3HAHUN C MPEJICTaBICHUSIMU U3 IPYTrUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3MKH,
XxuMuu U reorpaduu. Ha3BaHHbIe MOJIOXKEHMS O TNpelHa3HAuYeHUHM ydyeOHoro mpeamera «bHOJOrHs» COCTaBUIM OCHOBY Uil ONpPEAETICHUs MOJXOJI0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPKaHUS, IIPEJCTABICHHOTO B IPOrpaMme 1o OHOJIOTHH.

OTt0op conepxanusi ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE OCYLIECTBIEH C MO3MIMHA KyJIbTYpPOCOOOpPa3HOrO MOAXOJa, B
COOTBETCTBUU C KOTOPBIM OOYydaroliuecs JOJDKHBI OCBOMTH 3HAHWS M yMEHHs, 3Ha4MMble JIs (opMHpOBaHUS OOLIeH KyJabTYpbl, ONpEAEsIonne
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aJIeKBaTHOE TOBE/ICHUE YEIOBEKa B OKPYKAIOIICH NMPUPOIHON cpee, BOCTpeOOBaHHBIC B MOBCEIHEBHON JKM3HM W MPAKTUYECKOH aesTenbHOCTH. Ocoboe
MECTO B 3TOH CHUCTEME 3HAaHHH 3aHMMAIOT 3JEMEHTBI COJCpPXKAHUSA, KOTOpPBIE CIY)KaT OCHOBOH s (OPMUPOBAHHS IPEICTABICHUA O COBPEMEHHOMN
€CTECTBEHHO-HAYYHOU KapTHHE MHUpPA U IIEHHOCTHBIX OPHEHTAIMAX JIMYHOCTH, CIIOCOOCTBYIONIUX TYMaHHU3AIMN OUOJIOTHYECKOTO 00pa30BaHusI.

CrpykrypupoBaHHue cojepxaHus yueOHOTO MaTepuasia B IporpaMMe Mo OMOJIOTHH OCYILECTBJIEHO € YYETOM NMPUOPUTETHOTO 3HAYEHUS 3HAHUM 00
OTJIMYUTEIILHBIX OCOOCHHOCTSIX YKUBOM MPUPOJIbl, O €€ YpOBHEBON OpraHM3al[My U 3BOJIOLUHU. B COOTBETCTBUU € ATUM B CTPYKTYpe y4yeOHOIO mpenMera
«buonorus» BBIJIENEHBI CIEQYIOLUUE COJEp)KaTeNbHble JIUHUU: «buosiorus kak Hayka. Meroapl HaydHOro mnosHaHus», «Kierka kak Ouosoruueckas
cucremMa», «OpranusM kak Ouosiornyeckas cucremay, «CrucreMa 1 MHOrooOpa3ue OpraHnyeckoro Mupa», « IBOJIIOLUS KUBOU IPUPOIBD), « IKOCH CTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenb n3ydenus yuebHoro npenmera «buosorus» Ha 0a30BOM ypOBHE — OBJIaJICHHE OOYYaIOLUIMMUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIIMOHAJIBHOM
OpraHM3aliM >KUBBIX CUCTEM Pa3HOTO paHra U NMpUoOpeTeHne YMEHUN UCIIOIb30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JE€HCTBUN B OTHOLIEHUU 0OBEKTOB JKUBOM
MIPUPOJIBI ¥ PEIICHUS PA3IMYHBIX JKH3HEHHBIX MTPOOJIEM.

JlocTtrkeHue nenu u3ydeHust yaeOHoro npeamera «buonorus» Ha 6a30BoOM ypoBHE 00€CIIEUNBAETCS PELIEHUEM CIIECAYIOLINX 3a1a4:

OCBOEHHE 00YUYaIOIIMMHUCS CHCTEMbI 3HAaHUN O OMOJIOTMYECKUX TEOPHSX, YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3axX, MpaBuiax, CIyKallux
OCHOBOH U1s1 (OPMHUPOBAHUS MPEJCTABICHUM O €CTECTBEHHO-HAyYHOM KapTHHE MHUpa, O METOJaX HAay4YHOIrO MO3HAHUS, CTPOEHUH, MHOrooOpasuu u
O0COOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alliH, BHIIAIOMINXCA OTKPBITUSAX U COBPEMEHHBIX HCCIEI0BAHNUIX B OMOJIOTHH;

(dbopMupoBaHue y 00y4aromuxcs MO3HaBaTEIbHbBIX, HHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B MPOLIECCE aHAM3a JAHHBIX O IMYTSIX Pa3BUTHUS
B OMOJIOTUY HAYYHBIX B3IJISI0B, UJCH U MOAX00B K U3YUYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3alINY;

CTaHOBJIEHHE Yy OOydarommxcsi oOmed KyabTypbl, (YHKIHOHAJIbHOW TI'pPaMOTHOCTH, pPa3BUTHE YMEHUN OOBACHATh W OLEHHUBATh SBJICHUS
OKPY’KaIOILIEro MUpa KUBOM MPUPO/Ibl HA OCHOBAaHUM 3HAHUM U OTBITA, MOJYYEHHBIX MPU U3YUYEHUU OHOJIOTUY;

(dbopMupoBaHHe y 00y4arOIUXCsl YMEHUI WIUTIOCTPUPOBATH 3HaYEHHE OMOJIOTMYECKHX 3HAHUN B MPAKTUYECKOUM JNEATENbHOCTH YE€IOBEKA, Pa3BUTHH
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOIOT Ui,

BOCIIUTaHHE YOeXKAEHHOCTH B BO3MOKHOCTU MO3HAHHS YEJIOBEKOM YKHBOU MPHUPOABI, HEOOXOAUMOCTH OEpeKHOr0 OTHOIICHUS K HEW, COONII0IeHus
ATUYECKUX HOPM IPU MPOBEICHUH OMOJIOTUYECKUX UCCIIEeI0OBAHUIA;

OCO3HaHHWE [IEHHOCTU OUOJIOTMYECKUX 3HAHUM TSI MOBBIIICHUSI YPOBHS 9KOJOTHYECKON KYIbTYPHI, Ui (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUW M YMEHUW B IOBCEIHEBHON J>KM3HHM JJIS OLEHKU IOCIEACTBHI CBOEH IESITENbHOCTH IO OTHOLICHUIO K
OKpY’Karolllel cpene, COOCTBEHHOMY 3/10pOBbIO, 000CHOBaHME U COOIIOACHNE Mep MPOPUIAKTUKH 3a00JI€BaHUIA.

B cucreme cpennero obmiero oopasobanus «bruonorus», nzydyaemasi Ha 6a30BOM YpOBHE, SIBJIIETCS 0053aTeNbHBIM YY€OHBIM MPEIMETOM, BXOISIIUM
B COCTaB MpeAMETHOH oOnactu «EcTecTBEeHHO-HAYYHBIE MTPEIMETHD.

Jlna uzydenus 6uonoruu Ha 6a30BOM YpOBHE CpedHero odmiero oopasoBanus otBoautcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henemnto), B 11
knacce — 34 vaca (1 gac B HeJento).

COJEP/KAHUE OBYYEHUA

10 KJIACC
Tema 1. Buonorns kak Hayka.



buosnorus xak Hayka. CBsi3b OMOJIOTHH C OOIIIECTBEHHBIMHU, TEXHUYECKUMU U JPYTUMH €CTECTBEHHBIMU HayKaMH, (puiiocodueit, STUKON, 3CTETUKOH U
npaBoM. Posib 6uosioruu B popMHUpOBaHUH COBPEMEHHON Hay4YHOU KapTUHBI MUpa. CrucTeMa OMOJIOTHYECKUX HayK.

MeTonpl TIO3HAHWS KUBOW TPUPOABI (HAOIIOJCHUE, DKCICPUMEHT, OIHCAHHWE, W3MEpeHUe, KiacCH(HKAIMsa, MOJCTUPOBAHUE, CTATHCTUYCCKAS
00paboTKa JaHHBIX).

JdemoHcTpaumnu:

IMoprpertsl: Y. Jdapsun, I'. Menaens, H. K. Kosbrios, k. Yorcon u ®@. Kpuk.

Tabauie! u cxembl: «MeTo/1bl TO3HAHUS )KUBOW IPUPOIBI».

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

[Ipaktuueckas padota Ne 1. «Mcmosb30BaHue pa3IUYHbIX METOJOB MPU U3YYECHUU OMOJIOTHUECKHX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

JXKusble cucreMbl (0MOCHCTEMBI) KaK MpeAMET U3ydeHus: 61oiaoruu. OTianyune )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIbI.

CpoiicTBa OMOCHCTEM W WX pa3HOOOpa3ue. YPOBHU OpraHu3aIid OHOCHCTEM: MOJEKYJISPHBIN, KIETOYHBIM, TKAHEBBIH, OpPraHU3MEHHBIH,
MOMYJISIIIUOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTe01IeHOTUYECKHI ), OUOChEpHBIi.

JdemoHcTpaumnu:

Tabnuie! u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», « Y POBHH OPraHU3aIlUN )KUBOW TIPUPOIBD».

ObopynoBanue: Moaens Moiekyasr JJHK.

Tema 3. XuMu4ecKHii COCTaB U CTPOCHUE KJIETKU.

XHWMHUYECKUI COCTAB KIETKU. XMMHUUYECKHE 3JIEMEHTBI: MaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI. BoJia 1 MUHEpaIbHbIE BENIECTBA.

OyHKIMY BOJbI U MUHEpATbHBIX BELIECTB B KieTke. [loanep:kanue ocMoTHUecKkoro OanaHca.

benku. CocraB u cTpoeHue 6enkoB. AMUHOKHUCIIOTH — MOHOMEpHI OenkoB. HezameHnMble U 3aMEHUMbIE aMUHOKHCIIOTH. AMUHOKHCIIOTHBIN COCTaB.
YpOBHU CTPYKTYpbI OETTKOBOI MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS CTPYKTypa). XUMHUECKHUEe CBOICTBa OeikoB. buonoruueckue
GbyHKIIUH OEIKOB.

®epMeHThl — Onojoruueckue kartanuzatopbl. CTpoeHue (epmeHTa: aKTHBHBIA LEHTp, cyOcTpatHas creunuduyHocts. KodepmenTtsl. ButaMuHsl.
Otnnuust GepMEHTOB OT HEOPTAHUYECKUX KaTaINU3aTOPOB.

VYrneBoasl: MOHOcaxapujpl (IJIIOKO3a, pubo3a W JAe30KcHpubo3a), Aucaxapuibl (caxaposa, JaKTo3a) W ToJucaxapujbl (Kpaxmal, TIHMKOTEH,
1emono3a). buonornueckue GyHKIMH YTIIeBOIOB.

Jlununel: Tpurnuuepuasl, Gochonunuasl, crepounsl. ['mapoduinbHo-TuapodoOHBIE CcBOlicTBa. buonornueckue ¢yHkiuu nunuaoB. CpaBHeHUE
yTJ€BOJIOB, OEIKOB M JTUMUA0B KaK HCTOUHUKOB SHEPTHUH.

Hykneunossie kucnotsl: JIHK u PHK. Hykneotnast — MmoHOMepbI HykiIeMHOBBIX KUCa0T. Ctpoenue u ¢pynkiun JJHK. Ctpoenune u ¢pynkiun PHK.
Bunet PHK. AT®: ctpoenue u GyHKIIHH.

[uTonorus — Hayka o kieTke. Kietounas Teopust — nmpuMep B3aUMOAEHCTBUS UJeH U (paKTOB B HAYYHOM MO3HAHUU. MeTO bl U3y4eHUs KIETKU.

Knerka kak nenoctHas >xuBas cucreMa. O0Iue npu3Haky KJIETOK: 3aMKHyTasi HapykHas meMmOpana, moJsiekynsl JIHK kak remermueckuil anmapar,
cucTeMa CHHTe3a Oenka.




Tumbl KJIETOK: 3yKapHOTHYeCKas W Tpokapuothuueckas. OCOOCHHOCTHM CTPOEHHUS MPOKAPHOTHYECKOW KieTKH. Kietodynas creHka OakTepHii.
CrpoeHune dyKapruoTU4YeCKo# KieTkr. OCHOBHBIC OTIMYUS PACTUTEIHLHOM, )KUBOTHOW M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHas CTEHKa, INIMKOKaNIWKC, ux (yHkuuu. [lnasmarmyeckas memOpana, e€ CBOWMCTBa M (yHKIWH.
Huronnazma u e€ opranouasl. OnHomeMOpanHbie opranouasl kietku: OIIC, ammapat [onbmxu, nuzocombl. [lodyaBTOHOMHBIE OPTaHOUIIBI KJIETKU:
MUTOXOHAPUH, TIacTUAbL. [Ipoucxoxienne MUTOXoOHIpuil 1 iactua. Buasl mnactun. HememOpanHble OpraHOU bl KIETKH: pUOOCOMBI, KIETOUHBIN LIEHTD,
LEHTPUOJIH, PECHUYKH, )KT'YTUKU. DYHKIIMK OPraHOUIOB KIIETKU. BriroueHusl.

SAnpo — perynsatopHsiii LeHTp kieTku. CTpoeHue sjpa: siiepHasi 000J0UKa, KapruoIljia3Ma, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpancnopT BEemECTB B KIETKE.

JdemoHcTpaumuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIsanu, M. lnelinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Jlnarpammel: «Pacnpenenenne XuMUYECKUX IEMEHTOB B HEXXUBOU MpUpoien, «Pacnpeenenne XuMUYeCKUX 2JIEMEHTOB B KUBOU TPUPOIE».

Tabmuie! u cxemsl: «llepuonnyeckas Tabaua XUuMUYECKUX 2JIEMEHTOBY», «CTpoeHre MOJIEKYIbl BOJIbD», «brocnunTes Genka», «CTpoeHre MOJIEKYIIbI
oenka», «Ctpoenue depmenta», «Hyknennossie kucnoTsl. JJHK», «Ctpoenne monexynsl AT®», «CtpoeHue sykapuoTHuecKod KieTkn», «CTpoeHue
KUBOTHOM KIIETKN», «CTpOEHUE PACTUTENBbHOU KIETKW», «CTpOCHHE MPOKAPUOTUYECKOUN KIETKN», «CTpOCHUE fAlIpa KIETKW», «YTIEBOAbY, «JInmuapn.

O6opynoBaHue: CBETOBOII MHUKPOCKOI, 00OpyaOBaHWE JUIsl TPOBEACHMS] HAOMIOJEHWM, W3MEpEeHUH, HKCHEPUMEHTOB, MHUKPOIpEnapaTsl
PaCTUTENBHBIX, )KUBOTHBIX U OaKTEPHATBHBIX KIETOK.

JlaGopaTopHble M MIpaKTU4YecKue padoTbi:

JlabopaTtopHnas padota Ne 1. «/3ydyeHrne KaTaTUTHYECKON aKTUBHOCTH (PePMEHTOB (Ha MPUMEPE aMuIa3bl WA KaTajla3bl)y.

JlabopaTtopnast padota Ne 2. «3ydeHne cTpoeHHUs KIETOK PaCTeHHM, )KUBOTHBIX M OaKTEpUid TI0JT MUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpEIapaTax u ux
OIIMCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemecTB, WM META00JU3M. ACCUMIIIAIMS (TUTACTUYSCKUN OOMEH) M TUCCUMMIIANUS (PHEPreTUUECKHi 0OMEH) — JBE CTOPOHBI €IMHOTO
nporecca Metadosiu3ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB U SHEPTUH B IOHUMAaHUHM METa00IM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpoGHBIN U reTepoTpodHbIii. Poib ¢pepMeHTOB B 00MEHE BELIECTB U MPEBPAL€HUN YHEPTHUH B KIIETKE.

®dortocunrtes. CBeroBas u TeMHOBas (Pas3bl porocunTesa. Peakium dpotocunTesa. dPpdexkTuBHOCTD PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A AJIs KU 3HU
Ha 3emie. BiusHue yciaoBuii cpeibl Ha POTOCHHTE3 U CLIOCOOBI TIOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYyJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHUHTE3UPYIoIIue OakTepun. 3HaYeHHEe XeMOCHHTE3a [UIsl )KU3HU Ha 3eMIIe.

DHepreTuyeckuii 0OMeH B KJeTke. Paciieruienne BeniecTB, BbIJCICHUE U aKKYMYJIHMPOBAaHUE SHEPTHH B KJIETKe. DTalbl JHEPreTUYECKOr0 oOMeHa.
I'mukonu3. bpoxkenne u ero Buasl. KucinopogHoe okucieHue, WM KieToyHoe jblxaHue. OkucnurenbHoe (ochopumiposanue. DPdekTuBHOCTH
SHEPreTUYEeCKOro 0OMeHa.

Peakiun matpuuHoro cunresa. I'enerndeckas nnpopmanus u JJHK. Peanuzanus renernueckoil nHpopmalmu B KieTke. ['eHeTUUeCKHi KOJ U ero
cBoiictBa. Tpanckpunuus — matpuunblii cuaTe3 PHK. Tpancnsauus — Guocunrtes 6enka. Jramnsl TpaHcuanuud. KoaupoBanue aMuHOKHCIOT. Ponbk prbocoM B
O6uocuHTe3e Oenka.




Hexnerounsie popmel sxu3Hu — BUpychl. Mctopust oTkpeitus BupycoB (. . MiBanoBckuit). OcOOEHHOCTH CTPOSHHS M )KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bone3nun pacreHuii, >)KMBOTHBIX M YeJIOBEKa, BhI3bIBaeMble BUpycamMu. Bupyc nmmyHonedunura yenoseka (BUY) — Bo3Oyaurens CITM/a.
OOpatHasi TpaHCKPHUIIIHS, peBepTa3a u uHTerpasa. [IpodunakTuka pacnpocTpaHeHHst BUPYCHBIX 3a00JI€BaHU.

JdemoHncTpaumnu:

IMoprpetsr: H. K. Konsuos, . Y. UBanosckuii, K. A. Tumupsses.

Tabmuiet u cxembl: « Tunbl muTanusy, «Metabomu3my», «MUTOXOHAPHUSLY, « DIHEPreTHICCKH 00MeHy, «Xioporuiacty, «®ortocuares», «CTpoeHue
JHK», «Ctpoenue u pynkunonupoBanue reHay, «Cunte3 Oenka», «I enernyeckuii koma», «Bupyce», «bakrepuodarn», «CTpoeHre U KU3HEHHBIN ITUKIT
Bupyca CIIN/1a, Oakrepuodaray, «Penmukanus JTHK».

O6opynosanue: Moaenu-anmmkanuu «Y asoenue JJHK u tpanckpunuus», «buocunres 6enka», «CTpoeHue KIeTKn», Moaenab cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounsli! 1ukin, wian >Ku3HEHHBIM wukin kinetku. Mutepdaza m muto3. [lpoueccel, mporekarouiue B HHTepdaze. Pemnmukanus — peaxius
matpuuHoro cunreza JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIN HA0Op — KapuOTHUIl. JUIIIOUIHBIN U TalIOUAHBIA XPOMOCOMHbBIE HAOOpBI. XpOMaTHIBI.
[{uTonornyeckue OCHOBBI Pa3MHOKEHUS U MHIMBUAYAIbHOTO Pa3BUTHUSI OPIraHU3MOB.

Jenenne knetkn — muto3. Craguu muto3a. IIponeccel, npoucxoaaniye Ha pa3HbIX CTaAUAX MUTO3a. BHOJIOTMYEeCKUi CMBICIT MUTO3A.

[Tporpammupyemasi rudesb KJIETKH — aloITO3.

@opMbl pa3MHOKEHHUSI OpraHu3MOB: Oecrosoe M MoJioBoe. Buabl 0ecnojoro pa3sMHOXKEHHUS: JEJICHHE HaABOE€, I[OYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTUBHOE Pa3sMHOKeHHUE. VICKycCTBEHHOE KIIOHUPOBAHNWE OPraHU3MOB, €r0 3HAUYCHHE TS CEJIEKIIHH.

[TonoBoe pazMHOXkEHHE, €r0 OTINYHUSA OT OECIOJIOTO.

Meiio3. Ctaguu Mmeiio3a. [Iponeccsl, nmpoucxoasmniyme Ha craausax merosa. [loBenenune xpomocoM B Merose. Kpoccunrosep. buonornueckuii cMbici u
3HAaYEHUE MeHo3a.

["ameTorenes — npouecc 00pa30BaHMsI MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10J10BBIE JK€JI€3bl: CEMEHHUKU U IMUHUKUA. OOpa3oBaHue U pa3BUTHE MOJIOBBIX
KJIETOK — raMeT (ClepMaTo30uj, AHIEKIeTKa) — cliepMaToreHe3 U oBoreHe3. OcoOOEHHOCTH CTPOEHMsl SIMLIEKIETOK U crepMaTo3ou10B. OII0A0TBOPEHNUE.
[Taptrenorenes.

WuauBuyansHoe pa3BuTHe (OHTOreHE3). DMOPHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTarbl SMOPHUOHATILHOIO PA3BUTHS Y IO3BOHOUHBIX KUBOTHBIX:
npoOieHue, racTpynsauusi, opraHorenes. llocTamOpuoHanbHOe pa3BuUTHE. THIBI MOCTIMOPHMOHAIBHOTO pPa3BUTHS: HpsIMOe, HENpsiMoe (JIMYHMHOYHOE).
Bnustaue cpezpl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTaIUH Pa3BUTHUS.

JdeMoHncTpanum:

TaOmuuel 1 cxembl: «PopMbl Pa3MHOXKEHUSI OPraHU3MOBY, «/IBOMHOE OIUIOOTBOPEHHE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHHE
pacteHuit», «/lenenue kinetku Oaktepuit», «CTpoeHHe MONOBBIX KIETOK», «CTpoeHne XxpoMocoMsbl», «Knetounsrii nukin», «Pemmukanus JHK», «MuTto3y,
«Merlios», «lIpamoe u Henpsimoe pazBUTHEY, «I aMeTOreHe3 y MIEKOIUTAIOIINX U YelI0BeKa», «OCHOBHBIE CTaIUN OHTOTEHE3a».

Oo6opynoBaHue: MUKPOCKOT, MUKpoIpenaparsl «CrepMaTo30H/1bl MICKOIUTAIOIIEro», «SlilekaeTka MileKonuTaromero», «Kapnokutes B KIeTKax
KOpEIIKa JIyKa», MarHUTHas MOAeb-anuinkanus «/lenenue knerkny», moaens JIHK, Mmozens metadazHoit XxpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:




Jlaboparopuas pabota Ne 3. «HaOuroieHne MuTO3a B KJIIETKaX KOHYHMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopuas pabota Ne 4. «M3ydeHre CTPOCHUS MOJIOBBIX KIETOK Ha TOTOBBIX MUKPOTIpEIIapaTax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. VMctopus pa3zButus reHetuku. Ponb 1uTosioruut U SMOPHOJIOTUMA B CTAaHOBJICHWW T€HETHKH. BKiIam poccuiicKux u
3apyO0eKHBIX YYCHBIX B Pa3BUTHE TCHETUKH. MeETOJbl TeHETUKH (THOPHIOJIOTHYECKUN, ITUTOTCHETHYCCKUI, MOJCKYISPHO-TeHeTn4Yecknii). OCHOBHBIC
TreHETUYECKUE MOHATHA. [ eHeTrUecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpelIMBaHUI.

3aKOHOMEPHOCTU HACJEJI0BaHUS TNPU3HAKOB, ycTaHOBIeHHble I'. Menaenem. MoHOrmOpuaHoe CKpeluBaHHE. 3aKOH eanHooOpa3usi TrudpuioB
nepBoro nokojeHus. [IpaBuno qoMuHUpPOBaHMs. 3aKOH paclIeIUIeHUs MpU3HaKoB. ['unore3a uncToTel ramet. [loiHOe 1 HenmoJIHOe JOMUHUPOBAHUE.

JlurnbpuaHoe CKpeuMBaHue. 3aKOH HE3aBUCHMOTO HACJEAOBAHHUS TMPU3HAKOB. llUTOreHeTnyeckne OCHOBBI JUTHOPHUIHOTO CKPEIIUBAHUS.
Ananusupyroliee ckperniuBanue. VMcnoap30Banne aHaTu3uPYIONIEro CKPEIUBaHus I ONIPeIeTIeHUsI TEHOTHITA OCOOH.

CuermienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no ciermieHHOMY HaclieIOBaHMIO Te€HOB. HapylieHue crierieHus TeHOB B pe3yJbTare
KPOCCHHTOBEDA.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYEeCKHE KapThI.

I'enetnka moma. XpOMOCOMHOE OIpEeNIeHHe I0ja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHblE W TeTepOTraMeTHhIE OpraHU3MEI.
HacnenoBanue mpu3HaKkoB, CIIETNIEHHBIX C TTOJIOM.

N3MenunBOCTh. BUibl N3MEHUMBOCTHU: HEHACIEACTBEHHAs M HACJEICTBEHHas. Poib cpeapl B HEHACIEACTBEHHONW M3MEHUYMBOCTU. XapAKTEPUCTUKA
MO (DUKAITMOHHONW U3MEHYMBOCTH. BapuamoHHbIN psi 1 BapuaimoHHas KpuBas. Hopma peakiuu npusHaka. KosmmuecTBeHHbIC M KaueCTBEHHBIC TPU3HAKT
1 uxX HopMa peakiuu. CBOMCTBa MOIU(PUKAITMOHHON N3MEHUYHNBOCTH.

HacneacrBenHas, i reHOTUNIMYECKAsA, U3MEHYMBOCTh. KoOMOMHATHBHAS W3MEHUYMBOCTh. MeH03 M MOJOBOM MPOIIECC — OCHOBA KOMOMHATHBHOM
M3MEHYUBOCTH. MyTallMOHHAsi N3MEHUYMBOCTh. Kimaccudukanms MyTaluii: TeHHbIE, XpOMOCOMHbBIE, FTeHOMHBIC. YacToTa M MPUYMHBI MyTaliuii. MyTareHHbIC
(hakTOphl. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACJIeICTBEHHOU n3mMeHunBocTy H. . BaBuona.

Buesnepnas HacineACTBEHHOCTh U M3MEHUYHUBOCTD.

I'enetnka uenoBeka. Kapuwotum uyenoBeka. OCHOBHBIE METOJbl TCHETHKHM 4YEJIOBEKA: TEHEAJOTWYECKUM, OJU3HEIOBBIN, ITUTOTCHETHYCCKHM,
OMOXMMHYECKUN, MOJIEKYIIIpHO-TeHeTHUecKuid. COBpEeMEHHOE OIpe/ie]IeHHe TeHOTUIIA: TIOJTHOT€HOMHOE CEKBEeHHPOBAHKE, TEHOTUIIMPOBAHKE, B TOM YHCIIE C
nomo1bto [11[P-ananmu3a. HacnencrBennsie 3a00JeBaHUs YeJIOBEKA: TeHHBIE 00JIe3HH, 00JIE3HU C HACIIEICTBEHHOM MPEIpacioioKEHHOCThIO, XPOMOCOMHBIE
6one3nu. Comaruyeckue M reHepatuBHble MyTanuu. CTBOJOBBIE KIETKH. [IpUHIMIBI 30pOBOTO 00pasa KW3HU, AUATHOCTUKU, MPO(DUIAKTUKU U JICUCHHUS
reHeTuYecKux Oosie3He. MeauKo-reHeTUUecKoe KOHCYJIbTUPOBaHHE. 3HAUYEHUE MEIUIMHCKON T'€HETHUKU B IMPEAOTBPALCHUU M JICYCHUH T€HETUYECKUX
3a00JICBaHUM YEJIOBEKa.

JdeMoHcTpanum:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodeen-Pecosckuii, H. 1. BaBunos.

Tabauiel U cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 IIUTOTeHETUYeCcKash OCHOBa», «3aKOH PACHICTUICHUS U €ro IUTOTeHeTHYEeCKass OCHOBaY,
«3aKOH 4YHCTOTBHI TameT», «JlurnbpumaHoe ckpemmBaHue», «lluTonornueckre OCHOBBI AWTHOPUIHOTO CKpelIuBaHUsA, «Melo3», «B3aumoneiicTBue
aJUIETbHBIX TeHOB», «['eHeTuyeckue KapThl PACTEHH, KMBOTHBIX M ueJOBeKa», «l'eHeThka moja», «3aKOHOMEPHOCTH HACJEAOBAaHMS, CLEIUIEHHOTO C
nosiom», «KapuoTurel 4enoBeKka M JKUBOTHBIX», «BuAbl H3MeHUYHBOCTH», «MoaudUKalMOHHAas H3MEHUYMBOCTHY», «HacmemoBanue pesyc-dakropay,
«"eneTuka rpymnmn KpoBu», «MyTalmoHHas U3MEHYUBOCTbHY.




Ob6opynoBanue: MoJenu-amminkau ~ «MoHorubpunHoe ckpeuiuBanue», «Hemonnoe nomuHHpoBaHuey», «JUruOpHIHOE CKpEIIMBaHUEY,
«Ilepekpéct XxpoMOCOM», MUKPOCKOTI X MUKpoTIpenapar «/[pozodunay (Hopma, myrauuu GopMbl KPbUIEEB U OKPACKH Tela), repoapuii «I opox moceBHOI».

JlabopaTopHble U NPAKTHYECKUE PadOThI:

Jlaboparopuass pabora Ne 5. «M3ydeHwe pe3yslbTaTOB MOHOTHOPHIHOTO ¥ JUTHOPHIHOTO CKPEUIMBAaHUS Yy JApO30QMIBI HA TOTOBBIX
MHUKpOIIpenapaTax.

JIaGoparopHnas padota Ne 6. «/3ydenne Mo upUKaIIMOHHONW H3MEHUYNBOCTH, MOCTPOEHHE BAPHAIMOHHOTO Psiia M BAPHALIMOHHON KPUBO.

JlabopaTtopHnast pabota Ne 7. « AHanu3 MmyTaruii y 1po30¢uibl Ha TOTOBBIX MUKpOIIpenapaTaxy.

[IpaxTueckas padota Ne 2. «CocTaBieHre U aHAIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesnekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexus Kak Hayka W Ipoliecc. 3apoXKIeHHe celeKuu U aomectukanus. Yuenue H. V. BaBuioBa o 1ieHTpax NpouCXOKIEHUS U MHOTooOpa3us
KYJIbTYpPHBIX pacTeHUH. L{eHTphI MPOUCXOXKACHUS JOMAIITHUX XKUBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpemeHHbIE METO/BI CeNeKUUU. MaccoBbli M HHIAMBUAYAJIbHBIA OTOOpPHI B CENEKUMHW pacTeHU U JKUBOTHBIX. OlleHKa O3KCTepbepa.
bimskopocTBeHHOE ckpemuBanue — WHOpuAuHT. Ywuctas muaus. CKpeniuBaHWe 4YWCThIX JNUHUK. ['etepo3uc, mnum tubpuaHas cuia. HeponcTtBenHoe
CKpellnBaHue — ayropuauHr. Otnanénnas rudpuanszanus u e€ ycnexu. VIcKycCTBEHHBIH MyTareHe3 M MOJy4eHUEe MOJMUILIONIOB. JJOCTHIKEHUS CeNeKINU
pacTeHui, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHoorus kak oTpacib MPou3BOACTBA. [ eHHast mH)eHepus. Jtanbl co3nanus pekomOunantHoit JIHK u Tpancrennsix opranmsmoB. Kierounas
nHxkeHepus. Kilerounble KynbTypel. MHKPOKIOHAIBHOE pPa3MHOXKEHHE pacTeHuid. KiloHMpoBaHME BBICOKONPOAYKTHBHBIX CEIbCKOXO3IMCTBEHHBIX
OpPraHu3MOB. DKOJIOTHYECKHE U dTHYecKue pooiembl. MO — renernueckn Moau(pHUIIMPOBAHHBIE OPTraHU3MBI.

JleMoHcTpanmu:

[Moptpetsr: H. U. BaBunos, Y. B. Muuypumn, I'. JI. Kapneuenko, M. ®@. MBaHoB.

Tabmauipl 1 cxeMbl: kKapTa «LleHTpbl MPOMCXOXKICHUS W MHOrooOpaszusi KyJIbTYypHBIX pacTeHuit», «llopoapl nomamHux >XKMBOTHBIX», «CopTa
KyJIbTYpHBIX pacTeHui», «OtnanéaHas rtulOpuamsanus», «PaboTel akagemuka M. @. MBanoBay, «llomummonausy, «OOBEKTHI OHOTEXHOJIOTHH,
«KierouHble KyJbTypbl U KIIOHUpOBaHUEY, «KOHCTpyupoBaHUE U IEPEHOC T'€HOB, XPOMOCOM.

O6opynoBaHue: MyJISDKU TUIOJIOB U KOPHETLIOOB TUKUX (POPM U KyJIbTYPHBIX COPTOB pacTeHuil, repbapuii «CenbCKOX03sHCTBEHHBIC PACTEHUS.

JlaGopaTopHble H NIpaKTHYecKue padoThbi:

Okckypceust «OCHOBHBIE METOABI M JIOCTIDKEHHUS CENEKIMM PACTeHUW W IKUBOTHBIX (HA CEJEKIMOHHYIO CTaHIHMIO, IUIEMEHHYI0 (epmy,
COPTOUCIIBITATENIbHBIN Y4acToK, B TEIIMYHOE X035HCTBO, nabopaTopHio arpoyHUBEpPCUTETA W Hay4yHOI'O LEHTPA)».

11 KJIACC

Tema 1. DBoaIOIMOHHAS 0MOJIOTHSI.

[IpennoceiIki BOZHUKHOBEHHUS SBOJIOIMOHHON TEOpUU. DBONIOIMOHHAS Teopus U e€ MecTo B Omosioruu. BrusHue >BOTIONMOHHON TEOpUH Ha
pa3BHUTHE OMOJOTUU U JPYTUX HAYK.

CunerenbcTBa 3BoMIONKU. [laneoHToNOrn4Yeckue: mocuea0BaTeIbHOCTh MOSIBJICHUS BUIOB B TTAJIGOHTOJIOTMUECKON JIETOMUCH, TIepeX0JHbIe (OPMBI.
buoreorpaduueckue: cxoacTBo u paznuyre hayH u Gpaop MaTEpPUKOB U OCTPOBOB.



3M6pI/IOJIOFI/I‘ICCKI/ICZ CXOACTBAa U pa3jinyvus 3M6pI/IOHOB PpasHbIX BHJOB II03BOHOYHBLIX. CpaBHI/ITeJILHO-aHaTOMI/I‘IGCKI/IeI T'OMOJIOTUYHBIC,
AHAJIOTUYHBIC, PYAUMCHTAPHBLIC OpraHbl, AaTaBU3MBI. MOJICKyJI?IpHO-6I/IOXI/IMI/I‘-IGCKI/I€Z CXOACTBO MEXaHU3MOB HAaACJICACTBCHHOCTH MW OCHOBHBIX
MeTa0OJIMIECKUX MyTeH Y BCEX OPraHU3MOB.

OpoumoronHast Teopus Y. Jlapsuna. [Ipennockuiki BOSHUKHOBEHHS JapBUHU3MA. JBIDKYIIME CHIIBI 3BOJIIONMH BUJOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHUYCHHOCTU PECypPCOB, HEOTPEIeIEHHAs N3MEHYMBOCTh, 00ph0a 3a CylIeCTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Bosoninu (CTD) u €€ OCHOBHBIE MTOJI0KEHHUS.

MI/IKPOBBOJ'IIOIII/I?I. HOHYJU[III/U[ KakK €JMHHuIla BuJaa U 5BOJIXOIINHU.

JBuxymue cuibl (hakTopbl) 3BOTIONUN BUAOB B MpUpoae. MyTallmoOHHBIN Ipolecc U KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lonmynsnnoHHbIe BOTHBI U
npeiid reroB. M3osius 1 Murpanus.

EctecTBeHHbIN 0TOOp — HanpaBJsgoLUi GakTop 3BoJtonrn. opmMbl €CTECTBEHHOTO 0TOOpA.

[IprcnocobaeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoOIMU. [Iprumeps! nprcnocobaeHuii y oprannzMoB. ApoMop¢ho3bl ¥ UAMO alal Tal|H.

Bun u Bunoo6pazosanue. Kpurepun Buga. OcHoBHBIE (pOpMBI BUA000pa30BaHus: reorpaduiyeckoe, 3K0JI0rn4ecKoe.

Maxpoasosmtonusi. @opMbl 3BOJIOIUE: (UIeTHYECKas], TUBEPTeHTHAs, KOHBEpreHTHas, apasuienabHas. HeoOpaTUMOCTh 3BOJIOLINH.

HpOI/ICXO)KJIeHI/Ie OT HECTICHHUAIMN3UPOBAHHBIX ITPEAKOB. Hporpeccnpy}omas[ cricquajan3anus. A)IaHTI/IBHaSI paguanus.

JdemoHcTpaumnu:

IMoptpertsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 2. I'ekkens, @. Mronep, A. H. CeBepiios.

Tabmuibl 1 cxeMbl: «Pa3BUTHE OPraHMYECKOTO0 MUpPa Ha 3emiiey», «3apoJbIIii MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukcy, «Popmbl OOpHOBI 3a
cymecTBoBaHue», «EctecTBeHHBIN 0TOOpP», «MHOTrooOpa3ue COpToOB pacTeHuit», «MHOroobpasue mopoj >XUBOTHBIX», «llomymsuny, «MyrtarmoHHas
U3MEHUYUBOCTBY, «ApoMopdo3b», «Mnnoamnantanuny, «O0mas nerenepamnus», «/mwkyiue cuibl 3Bomoruny, «Kapra-cxema mapripyra myTeumiecTBuUs
Y. Napeuna», «boppba 3a cymectBoBanuey, «llpucrnocobnennocts opranusmoBy», «l'eorpaduyeckoe BuUIO0OpazoBaHuEey, «IKOJOTHUECKOE
BHUJI000PA30BaHUE.

O6opynoBaHue: KOJUIEKIIMSI HACEKOMBIX C pa3IMYHBIMM TUIIAMU OKpAackKH, Ha0oOp IUIOJOB U ceMsH, Koyuiekuus «lIpumepsl 3amuTHBIX
MIPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHbIE HAMPABICHUSI 3BOTIOIUNY, 00bEMHAs MoJienb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas xapra mupa, KoJUieKius «DOpMbl COXPaHHOCTH HCKOMAEMbIX KMBOTHBIX M pacTeHUil», Mojaenb amrukanus «llepekpéct
XpOMOCOMY, BIaXHbIE mpenapatsl «Pa3Butne Hacekomoroy, «Pa3BuTue msrymkun», Mukpomnpenapar «/poszoduna» (Hopma, Myraiuu QOpMbl KPbUIbEB U
OKpacKH Teja).

JlaGopaTopHble H NpaKTH4YecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».

JIaGopatopHas padota Ne 2. «Onucanue npucrinocobIeHHOCTH OpraHn3Ma 1 €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE KM3HU Ha 3emJie.

JloHay4HbIe PEACTABICHUS O 3apOKJICHUM KU3HU. HaydyHble rUmoTe3sl BOSHUKHOBEHMS J)KM3HU Ha 3emule: a0HMoreHe3 U MaHcnepMus. XuMHuyeckas
HBOJIFOLUSA. AOHOTEHHBIN CHHTE3 OPraHWYEeCKUX BELIECTB U3 HEOPraHMUECKUX. DKCIEPUMEHTAIbHOE TOATBEPKICHHE XUMUUECKOH sBosonun. HavaneHble
sTamnel Ouonorudeckoit somonuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKIETKU. [lepBble KJIETKH M MX
sBorONMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.




PasButune xu3Hu Ha 3emie no 3pam u nepuoaam. Karapxeid. Apxeiickas u nporepo3oiickas 3psl. Ilaneozoiickas spa u e€ mepuopl: KeMOpHiiCKui,
OPAOBUKCKHUI, CHIIYPHUICKHUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKHM, MEJIIOBO M.

Kaiino3oiickas spa v €€ nepuoabl: MaJeOreHOBbI, HEON€HOBbIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KjuMmaTa 1 reoJIornyeckux mnpoueccoB. OCHOBHBIE 3Talbl SBOJIIOLIMH PACTUTEIBHOTO U AKUBOTHOTO MUpPa. ApoMop(]o3bl y pacTeH hii
1 KUBOTHBIX. [losIBIIeHNE, pacBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHuYecKoro Mupa Kak oTpaxxeHue 3BOIoIH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

DBOJIOLMS 4YeJoBeKa. AHTpPOIOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHUIl O MPOMCXOXKICHUM deloBeka. MeToabl M3ydeHHs] aHTPOIOIeHe3a.
CxoJacTBa M pa3nuyMsi YeJIoBeKa U )KUBOTHBIX. CHCTeMaTHUeCKOe MOJI0KEHUE YEI0BEKa.

JBuxymue cuisl (hakTopbl) aHTporiorenesa. HacnencTBeHHas M3BMEHYMBOCTD U €CTECTBEHHBIN 0TOOp. OO1IeCcTBEHHBbIN 00pa3 )KU3HHU, U3TOTOBJIEHHE
Opyauil Tpy/Aa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaUU W BETBHU 3BOJIIOIIMM YEJIOBEKA: ABCTPAJIONNTEKH, UenoBek ymenbld, HemoBek npAMoxoasmui, YeoBek HeaHAEepTaIbCKHM,
UenoBek pazymubiid. Haxoaku nckomaeMbIX OCTaTKOB, BPEMS CYIIECTBOBAHUSA, 00JIaCTh PACIpOCTpaHEHUs, 00BEM TOJOBHOTO MO3ra, 00pa3 K3 HU, OPY/IHSI.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIINE Pachl: €BpONeouIHAs (eBpa3HiicKasi), Herpo-aBCcTpalouaHas (IKBaTOpUaIbHasi), MOHTOJIONIHAs (a3UaTCKO-
amepukaHckas). UepTsl MpUCIIOCOOIEHHOCTH NMPEICTABUTENIECH YEIIOBEYECKUX pac K YCIOBUSIM CylllecTBOBaHUs. EnuHCTBO uenoBeuyeckux pac. Kputuka
pacusMa.

JdemoHcTpaumnu:

[Moptpetsl: @. Penu, JI. [Tactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.

Tabauiel u cxembl: «Bo3nukHOBeHne CoiHEUHOW cucTembl», «Pa3BuTHe opraHmdeckoro Mupa», «PactutenbHas kieTka», «KHUBOTHasl KIIETKay,
«IIpokapuoruyeckass kierka», «CoBpeMeHHass CHCTEMa OpraHM4eckoro wMupa», «CpaBHEHME aHATOMHMYECKHUX 4YEepT CTPOEHHUS 4YEJIOBEKa U
4eJI0BeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa MAJ€OHTOJIOTHYECKUX HAXOJOK NPEIKOB COBPEMEHHOIO ueloBeKay, «JlpeBHelmue monu», «lpeBHue
moan», «IlepBeie coBpeMeHHbIE IO, «UeoBeYecKre pacsh».

Ob6opynoBanue: Mymsku  «lIpoucxoxenue denoBeka» (OHOCTbI aBCTPAIONMTEKA, MUTEKAHTPOIA, HEAaHAEPTalblla, KPOMAHBOHIA), CJIENKH WM
n300pakeHUs] KaMEHHBIX OpYIMi NEepBOOBITHOTO 4YeJOBeKa (KaMHU-YOIIephl, pyousa, ckpeOia), reoXpoHoJIornyeckas Tabiuua, KoJuleKuus «Popmbl
COXPAaHHOCTH MCKOIIA€MBbIX )KMBOTHBIX U PACTECHUID.

JlaGopaTopHble H NIpaKTH4YecKue padoThbi:

IIpaktuyeckas padora Ne 1. «M3ydyeHue UCKONAEMbIX OCTATKOB PACTEHHUM U )KUBOTHBIX B KOJUIEKLIUSAXY.

DKcKypeus «IBOIONMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBIH WM KpaeBeJUeCKuil My3eil).

Tema 3. OpranusMsbl H OKpPYKaloIas cpeaa.

OKoJorus Kak Hayka. 3aJa4d U pasfeibl dKOJIOTMU. METOnbl SKOJIOTMUYECKHUX HCCIEIOBAaHUN. DKOJOTMUYECKOE MHMPOBO33PEHHE COBPEMEHHOIO
YeJI0BEKa.

Cpenpl 0OMTaHMS OPraHU3MOB: BOJIHAs, HA36MHO-BO3/IyIIIHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonornyeckue ¢axtopsl. Kiaccudukanus 3Koa0ruueckux GakTopoB: aOMOTHUECKHE, OMOTHUYECKHE U aHTPOINOreHHbIe. JlefCTBHE IKOJIOTHUECKUX
(akTOpOB HA OPraHU3MBI.
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AbuoTtnueckue (GpakTopbl: CBET, Temreparypa, BiaxxHoctb. Dotonepuoausm. [IpucrnocobieHnus opranu3MoB K JeHCTBUI0 aOMOTHYECKUX (PaKTOPOB.
buonornueckue puT™MBIL.

buotnueckue ¢axTopsl. Buasl OMOTHYECKHX B3aUMOJCHCTBUI: KOHKYPEHIIMS, XUITHUYECTBO, cCMMOMO03 1 ero ¢opmel. [lapazntusm, koomeparusi,
MYTYyaJu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHUUECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHEe OMOTUYECKUX B3aUMOJICHCTBUN Ul CYILIECTBOBAHUS
OpPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH MONYsiiui. OCHOBHBIE TIOKA3aTeNN MOMYJISLUN: YUCIEHHOCTD, INIOTHOCTb, POKJIAEMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. JlnHaMrKa YUCJIEHHOCTH MOMYJISLUN U €€ peryssiusl.

JdemoHcTpaumnu:

Hoptpetsl: A. I'ym6onbar, K. ®@. Pynse, O. I'ekkens.

Tabauiel u cxembl: kapta «I[Ipupoansie 30HbI 3emiun», «Cpeabl oOuTaHus opraHu3MoBy», «Dortonepuonnsmy», «llomynaunn», «3aKOHOMEPHOCTH
pOCTa YUCIIEHHOCTH NOMYIAUUU HHPY30pun-Tyhenbkny», «llummessie nenm».

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopnas pabota Ne 3. «Mopdonornueckne 0COOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUSD).

JlabopaTtopnas pabota Ne 4. «BnusiHMe cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuueckas padota Ne 2. «IToac4€T MIOTHOCTH MOMYJISIIINI Pa3HBIX BUIOB PACTCHUI.

Tema 4. CoolmecTBa U 3K0JI0IMYECKHE CHCTEMBI.

Coo06mecTBo opranu3zMoB — 6uorieHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAsI, MPOCTPAHCTBeHHAs, Tpoduueckas (mumieBas). Buapl-nomunanTel. CBsi3u B
OnoIEeHO3E.

Dkojoruueckue cuctemsl (3kocuctemsl). [lonsTe 06 skocucreme u OuoreorieHoze. DyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, pelylieHTbl. KpyroBopoT BellecTB U MOTOK SHEPTUM B 3KocucTeMe. Tpoduueckue (MUIIEBbIe) YPOBHU IKOCHCTEMBI. [IuIeBbIe 1IeTn U CeTH.
OcHOBHbBIE TOKAa3aTEJNHM KOCUCTEMBI: OMOMacca, MPOIYKIUsA. DKOJOTHYECKHEe MUPaMUIbl: MPOIYKIIHMH, YUCICHHOCTH, OMoMacchl. CBOMCTBA SKOCUCTEM:
YCTOWYUBOCTb, CaMOperysanus, pazpurue. Cykieccus.

[Ipupoanbie 3KOocUCTEMBI. DKOCHUCTEMBI 03EP U PEK. DKOCHCTEMAa XBOWHOTO MU IIUPOKOJIMCTBEHHOTO JIeca.

AHTPOIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI. bruonornyeckoe u X03siCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak paktop ycroitunBocTH 3kocucteM. CoxpaHeHue OUOIOTHUECKOTO pasHooOpa3us Ha 3eMIle.

Yuenue B. U. Bepnaackoro o 6uocdepe. ['panuiibl, coctas u cTpykTypa ouocdepsl. JXKuboe BemiectBo U ero ¢pyHkiuu. Oco6eHHOCTH Onochepsl Kak
r1100anpHOM SKocucTeMbl. JluHaMu4Yeckoe paBHOBECHE U 00paTHas CB3b B Onocdepe.

KpyroBopoTsl BeliecTs U OMOTe€OXMMHYECKHE IIUKIIBI AJIEMEHTOB (yriaepoa, a30Ta). 30HAIBHOCTh Onocdepbl. OCHO BHbIE OMOMBI CYIIH.

YenoseuecTBo B OHocepe 3eMian. AHTPOIIOreHHbIe U3MEHEHUs B Onocdepe. [1odanbHbIe S9KOJIOTHUECKUE TPOOIIEMBI.

CocymecTBoBaHue Npupoabl U uenoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3Msi Kak OCHOBa ycToHumBocTH Ouochepsl. OcCHOBAa pPalMOHATIBHOTO
yIIpaBJIEHUs IPUPOJIHBIMU PECYPCAMHU U UX UCIOJIb30BaHMeE. JlocTKeHUsT OMOJIOTHH U OXpaHa MPHPO/IBL.

JdeMoHcTpanum:

Ioptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

TaOmuuel u_cxembl: «[IumeBsle nenu», «buoneHos: coctaB u cTpykrypa», «lIpuponnsie coobmiectBa», «llemu mnuTaHus», «IKoJOTHYEcKas
nupamuaa», «buochepa n genosek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jieca», «IKOCHUCTEMa XBOMHOrO jecay, «buoreHos Bojoéma», «ArpoueHosy,
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«IIpuMepHBIE aHTPONOIEHHBIE BO3ACUCTBUSA HA NPUPOLY», «BakHeHIIne MCTOYHUKU 3arps3HEHUs BO3JlyXa M TIPYHTOBBIX BOA», «llouBa — BakHehas
cocraBisromas onocgeprr», «PakTopsl Aerpaganuu mousy, «llapHuKoBBIH 3pdexTy, «DaKTOpbl PagIuOaKTUBHOTO 3arpsizHEHHst Onocdeps», «OOmas
CTpyKTypa Ouocdepsr», «Pacmpoctpanenue xu3Hu B Onocdepe», «O30HOBBIN dkpan Onocdeprr», «Kpyrosopor yriepoaa B 6uocdepe», «Kpyrosopor
a30Ta B IIPUPOJIEN.

O6opynoBanue: Moenb-anIuinKanus «Tunuunble OMOLIEHO3bl», TepOapuil «PacturenbHble cooOuiecTBa», kolekuuu «buoneHos», «Bpenurtenu
BOXHEHIINX CEIbCKOXO3SIMCTBEHHBIX KYIBTYp», TepOapuu M KOJUICKIIMH PACTCHUN M KUBOTHBIX, MPUHAICKAIINE K PAa3HBIM IKOJOTHUECKUM TPYIIIIaM
onHoro Buaa, Kpacuast kaura Poccuiickoit @enepannu, n300paxeHust OXpaHsIeMbIX BUAOB PACTEHUN U JKUBOTHBIX.

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOI'MN HA BA3OBOM YPOBHE CPE/ITHEI'O OBLIEI'O OBPA3OBAHUA

CornacHo ®I'OC COOQO, ycraHaBnuBaroTCsi TpeOOBaHUS K pe3yJabTaTaM OCBOCHMsI OOY4aIOUIMMUCS MPOrpamMM CpeIHEero oOImero oOpa3oBaHMS:
JUYHOCTHBIM, MeTanpeIMETHBIM u MIPEIMETHBIM.

JUYHOCTHBIE PE3YJIbTATHI

B cTpykType JHMYHOCTHBIX PE3y/bTATOB OCBOEHHsS MpeaMera «BHOSOTHS» BBIAETIEHBI CIICIYIONNE COCTABISIONINE: OCO3HAHHE O0YYarOIIMMUCS
pOCCI/II\/’ICKOI\/'I Fpa)K}IaHCKOfI HICHTUYHOCTH — I'OTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATCIBbHOCTH W CaMOOIIPCACIICHHUIO, HAJITMYNEC MOTHBAHN K O6yquHIO
OMOJIOTHH, TIETICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKJICHWM JTUYHOCTH HAa OCHOBE KITIOYEBBIX IIEHHOCTEH M HCTOPHYECKHX TPAJUIMN pPa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOMIMXCSl PYKOBOJCTBOBATHCS B CBOCH JIESTEILHOCTH IIEHHOCTHO -CMBICIIOBBIMH YCTAHOBKAMH,
NPUCYIIMMH CHCTEME OHOJIOTMYECKOT0 00pa30BaHusl, HATMYKME SKOJOTHIECKOTO MPABOCO3HAHUSI, CIIOCOOHOCTH CTaBUTh IEIH M CTPOUTH KU3HEHHBIC IIIAHBI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHS MpeaMeTa « BHOIOTHsI» JOCTUTAIOTCS B €IMHCTBE YUeOHOM M BOCITUTATEIBHOMN JEATEILHOCTH B COOTBETCTBHH C
TPAJUIIMOHHBIMA POCCHHCKAMH CONMOKYJIBTYPHBIMH, HCTOPHYECKAMH M JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TIPHHATHIMA B OOIIECTBE MpPaBHJIAMH H
HOpPMaMHd T[OBEICHHUS M CIIOCOOCTBYIOT MpOILECCaM CaMOIO3HAHUS, CaMOBOCIIMTAHUS W CAMOPA3BHTHsI, Pa3sBHTHsS BHYTPEHHEH MO3UIMH JHYHOCTH,
NaTPUOTH3Ma, YBXKEHHs K 3aKOHY M IPaBOMOPSIKY, YEJIOBEKY TpPyJa W CTaplieMy IOKOJEHHIO, B3aHMMHOTO YBAKEHHsS, OCPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HACIICIUIO U TPAMIIMSIM MHOTOHAIIMOHAILHOTO Hapoa Poccuiickoit deseparuu, MpupoIe U OKPYKaIOIICH cpee.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOro mpeamera «BHOJOTHA» JOJDKHBI OTpakaTh TOTOBHOCTH W CIIOCOOHOCTH OOYYaroI[MXCs
PYKOBOJICTBOBATHCS C(POPMHUPOBAHHON BHYTPEHHEH MO3UIMEH JMYHOCTH, CHCTEMOW MEHHOCTHBIX OPUCHTAIIMM, MO3UTHBHBIX BHYTPEHHHX YOEKICHH,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, PACIINPEHNE JKU3HEHHOTO OTIBITA M OMBITA JAEATEILHOCTH B ITPOLIECCE peaau3aliin
OCHOBHBIX HAlpaBJI€HHH BOCIIUTATEIBHOMN JEITEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpaskIaHCKOr0 BOCHUTAHMA:

c(hOpMHUPOBAHHOCTH IPAKIAHCKOM MO3UIIMK 00YYAIOIIET0Cs KAK aKTHBHOTO M OTBETCTBEHHOTO WeHA POCCHIICKOTO 0OIIECTBa,;

OCO3HaHHE CBOUX KOHCTHTYITHOHHBIX TIPaB M 00S3aHHOCTEH, YBaKEHHE 3aKOHA M TIPABOIMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOHM MAEATETBHOCTH MPH CO3JaHWM YYeOHBIX TMPOEKTOB, PEIICHHH YYeOHBIX M TO3HABATEIbHBIX 3ajad,
BBIMOJTHCHUH OMOJIOTHYECKHUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEIENIATH COOCTBEHHYIO MO3UIIHMIO TI0 OTHOIICHHIO K SBJICHUSIM COBPEMEHHOM JKU3HH U OOBSICHATH €€;

yMEHHE YYUTHIBATh B CBOUX JEUCTBHSX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aUMOJEHCTBHUS JIIOJECH C pasHbIMH YOCKICHUSMH, KYJIbTYPHBIMH
[ICHHOCTSIMH U COIUATLHBIM MOJIOKEHUEM;

12



TFOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS Y4€OHBIX, IT03HABATEIbHBIX U MCCIEAOBATENbCKUX 3aJay, YBaXKUTEIBHOTO
OTHOIIEHHSI K MHCHHIO OTIMIOHEHTOB MPH 00CYXACHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COEPIKaHUS;
TFOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKON JIEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

c(OpPMHUPOBAHHOCTh POCCUICKON TpakJaHCKON MJIEHTUYHOCTH, MATPUOTU3MA, YBa)KEHHUS K CBOEMY HapoJly, UyBCTBA OTBETCTBEHHOCTU IE€pE]
PonuHoit, roproctu 3a ¢BoM Kpal, cBOX0 PouHy, CBOM SA3BIK U KYJIBTYPY, IPOILIIOE U HACTOSIIEE MHOTOHAMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHHE K MPHUPOJHOMY HACIEAMIO U MaMSATHUKAM IPUPOJIbl, AOCTHKEHUsSM Poccun B Hayke, MCKYCCTBE, CHOPTE, TEXHOJIOTHUSX,
TpyARe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBJIEHHWE M pa3BUTHE OMOJIOTHH, MOHUMAaHHUs 3HaYEHUS OMOJIOTUH B NMO3HAHUU 3aKOHOB
MIPUPO/IbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI0 OOIIECTBA;

ujeiHas yoex1EHHOCTh, TOTOBHOCTb K CIIY’KE€HUIO U 3aiiuTe OreyecTBa, OTBETCTBEHHOCTD 3a €T0 CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

Cc(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEJICHNUS;

CIOCOOHOCTh OLIEHUBATH CUTYAILUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO -HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMUMBOTO OYyAyILEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POAMTENSAM, CO3IaHUIO CEMBH Ha OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEH CEMENHON KU3HHA B COOTBETCTBUU
¢ TpaguuusMu HapooB Poccuu;

4) 3CTeTHYECKOr0 BOCIUTAHHUS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO TBOPYECTBA, CHOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHHH;

IIOHMMAaHKE YMOLIMOHAIIBHOTO BO3ICUCTBHS KUBOM IPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKCHHIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIISITh KAYE€CTBA TBOPYECKOU JIMYHOCTH;

5) ¢pusnyeckoro BocnuTanusi, GopMUPOBAHHUS KYJIbTYPHI 310POBbSI H IMOINOHAILHOI0 6J1arONOIYYHsI:

[OHMMaHUe M pealu3alus 370poBoro M 0e3ornacHoro odpasza KHU3HM (30pOBOE MNHUTAaHUE, COONIOJEHHE TUTMEHUYECKUX IpaBWII U HOPM,
cOaNaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXa, peryispHas (uznyecKkas aKTUBHOCTb), OEpexHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLICHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXUYECKOMY 370POBBIO;

MOHMMaHHUE IIEHHOCTH MPAaBMUJ WHAWBUAYAJIBHOTO M KOJIJIEKTMBHOTO O€30MacHOTO MOBEACHMS B CUTYalUAX, YIPOKAIOUIMX 3/0POBBI0 U KH3HU
JTIOIEH

0CO3HAHME MOCJIEICTBUM U HENIPUATUS BPEIHBIX NPUBbIUEK (YNOTPEeOICHUs AJIKOT OIS, HAPKOTUKOB, KypEeHUs);

6) TPy/Z10BOT0 BOCTIUTAHUS
TOTOBHOCTb K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYIOI00ueE;
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TOTOBHOCTh K AaKTHBHOM JACATCIIbHOCTH TEXHOJOTUYECKON U COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD WHUIIUUPOBATh, IIJIAHUPOBATH U
CaMOCTOATCIIbHO BBIINIOJIHATE TAKYIO ACATCIIbHOCTD,

MHTEPEC K Pa3InIHBIM cdepam npodecCnoHaTbHON IeITeTbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOP OymymIeil npodeccun U pearn30BbIBATh
COOCTBEHHEBIE KU3HEHHEIE I1JIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO 1 CaMOOOPa30BaHUIO HA MPOTSHKEHUN BCEH KHI3HH;

7) 3KOJIOTHYECKOT0 BOCTIUTAHHUSI:

HKOJIOTUYECKH IeJIeco00pa3HOe OTHOMICHUE K MPUPO/Ie KaK UCTOYHUKY KU3HHU Ha 3eMIie, OCHOBE €€ CyIIeCTBOBAaHUS;

IOBBIIICHUEC YPOBHA DKOJIOTHUECKOH KYJIbTYPBI: HpI/IO6pCTCHI/Ie OIbITa IIAHWPOBAHUA NOCTYINKOB W OLCHKHW HMX BO3MOXHBIX HOCJ'IGI[CTBI/Iﬁ JIIs
OKpYKarollenl Cpeibl;

0CO3HAHHE TJI00ATBHOTO XapaKTepa dKOJIOTHYECKHUX MPOOIIEM U ITyTel MX pelIeHus;

CIIOCOOHOCTh MCIOJb30BaTh MPHUOOpEeTaeMble MPU M3YYEHUU OMOJIOTHM 3HaHMS W YMEHHUS MPU PELIeHUH NMpoOJeM, CBA3AHHBIX C palMOHAIBbHBIM
MIPUPOJIOTIONIF30BAaHUEM (COONIOIEHNE TPaBUJ TOBEICHHUS B TPHPOJIE, HANPABICHHBIX Ha COXPAaHCHHWE pPAaBHOBECHS B JKOCHCTEMAax, OXpaHy BHUJOB,
IKOocUcTeM, Onochepsl);

aKTUBHOE HENpUATHE ACHCTBUN, MPUHOCAIIMX Bpe OKPYXAIOIIel MpUpoIHON cpese, yMEHHE MPOrHO3UPOBaTh HEOIArOMPUITHBIE SKOJOTHYECKHE
MOCICACTBUSA NPCAITPUHUMACMBIX HeﬁCTBHﬁ " OpeaoTBpaliaTh UX;

HQJINYME Pa3BUTOIO HKOJOIMUECKOTO MBIIUIEHUS, 3KOJIOTMYECKOM KyJIbTYpPbI, OIBITA AEATEJBHOCTH HKOJOIMUECKOM HAIpaBICHHOCTH, YMEHHS
PYKOBOJICTBOBATHCS MMHU B II03HABAaTEIbHOM, KOMMYHUKAaTUBHOW M COLMAIBHOM HPAKTHKE, TOTOBHOCTH K YYacTHIO B IMPAKTUYECKON JEATEIBHOCTH
9KOJIOTUYECKOH HAIlPABIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

Cc(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HayKHW M OOIECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha
JMaJIore KyJibTyp, CIOCOOCTBYIOIEr0 OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEpILEHCTBOBAHHE A3bIKOBON M YUTATEIILCKOM KyJIbTYphl KaK CPEJCTBA B3aUMOACHCTBHSI MEXTy JIFOJIbMU M NTO3HAHUS MUPA;

[IOHUMaHHe creun(uKd OMOJIOTMM KaK HayKH, OCO3HAHUs €€ pojid B (JOPMHUPOBAHUH PALMOHAIBHOIO HAYYHOTO MBIIUIEHUS, CO3/IaHUU LIEIOCTHOTO
IpEJCTaBICHUS 00 OKpYXaroleM MUpPE KaK O €IMHCTBE NPHUPO/Ibl, YeJIOBEKa M OOIECTBa, B MIO3HAHUM MPUPOJAHBIX 3aKOHOMEPHOCTEN U pelIeHUH Mpooiiem
COXpaHEeHHUs IPUPOJHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAUYMMOCTH OHMOJIOTMU JUIsl COBPEMEHHOM IUBWINM3ALUHM: OOECleYeHHs HOBOTO YPOBHS pa3BUTUS MEIUIIMHBI, CO3JaHUE
NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX pelIaTh pecypcHble MpoOJIeMbl Pa3BUTUS YEJIOBEUYECTBA, IOMCKA IyTeH BBIXOJA M3 TIJIOOAIBHBIX
9KOJIOTMYECKUX MpoOseM 1 olecredeHus nepexoia K yCTOMUMBOMY Pa3BUTHIO, PAllMOHAILHOMY MCIIOJIb30BaHUIO IPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO
HOBBIX CTaHJIapTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHHUU OHOJOTMUYECKUX 3HAHMM B LEJISAX MOBBIIICHUS OOIIEH KyIbTypbl, €CTECTBEHHO-HAy4YHOH I'DaMOTHOCTH, Kak
COCTaBHOM YacTH (PyHKIIMOHAIBLHON IPaMOTHOCTH 00yJaromuxcs, (GopMUPYyeMOi pH U3ydeHUH OMOJIOTHH;

MIOHMMaHHE CYIIHOCTH METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCII0JIb30BaTh MOJIydaeMble 3HAHUS JUIs aHalu3a
1 0OBSICHEHUS SIBICHUH OKPY)KAIOLIEro MUpa U MPOUCXOIANINX B HEM M3MEHEHHH, yMeHue /1e1aTh 000CHOBAHHbBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB
Y UMEIOIUXCS TAaHHBIX C IIeJbI0 MOTY4YEHHUS TOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENILHO MCIIOJIB30BaTh OMOIOTMYECKHE 3HAHUS JUI pellieHHus MPoOIeM B peaIbHbBIX KU3HEHHBIX CUTYAIHX;
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OCO3HAHHE IIEHHOCTH HAy4YHOU JEeATEIbHOCTH, TOTOBHOCTh OCYLIECTBIISITh IPOEKTHYIO U MCCIIEOBATEIbCKYIO JIEATEIbHOCTh MHAWBHYaIbHO U B
IpyIIe;

TFOTOBHOCTb M CIIOCOOHOCTh K HEINPEPHIBHOMY OOpa30BAaHHUIO M CaMOOOpa30BaHUIO, K aKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHUW IO OHOJIOrMU B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaTbl OCBOGHHsS YydeOHoro mpenmera «buonorus» BKIIOYAIOT: 3HAuUMMble A (OPMHPOBAHHUS MHPOBO33PEHUS
oOyuaronuxcs MeXAUCHUIIIIMHAPHBIE (MEXIpEAMETHbIE) OOIIeHay4YHbIE MOHATHS, OTPAXKAIOUIUE LEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M ClEeUUpUKY
METO/IOB TMO3HAHHUS, HCIOJb3yEMBbIX B €CTECTBEHHBIX HayKax (BELIECTBO, 3HEPIUs, SBJICHHE, MPOILECC, CHUCTEMa, HAy4HBIM (akT, MPUHLHKI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpUs, UCCIIEOBAHNE, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTuX), YHUBEpCcallbHbIE yueOHbIE NeCTBUS (I03HABATEIbHbIE,
KOMMYHHMKAaTHBHBIE, PETYISATHUBHBIE), obOecneunBaromue (GopMupoBaHHe (YHKIHMOHAIBHONW TPAMOTHOCTH M COIMAIILHOM KOMIMETEHIUH OOy4arouuxcs,
CIOCOOHOCTh OOYYaIOUIUXCs MCIOJIb30BaTh OCBOEHHBIE MEKIUCIMILIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS U YHUBEpCaJbHbIE Yy4yeOHble AEHUCTBUSA B
IT0O3HABATENBHOU U COITUANIBHON MTPAKTHKE.

MetanpeaMeTHbIe pe3ynbTaThl OCBOEHUS MPOTPaMMbl CPETHETO 00I1Iero 00pa30BaHus JOJKHBI OTPaXaTh:

OgiajeHHe YHMBePCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JOrHUYeCKHeE JAeiiCTBHUS:

CaMOCTOSITENIbHO (POPMYITHPOBATH U aKTYaIU3UPOBATh MPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

MCI0JIb30BATh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIICHUS (aHaIN3a, CUHTE3a, CpaBHEHMs, KilacCU(pHUKauu, 000011eHus), paCKPhIBATh
CMBICIT OMOJIOTMYECKUX MOHATHUH (BBIACIATh UX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMHU MOHATHSIMHN);

ONPENENATh LENN JAEATEeIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHHUS, COOTHOCHUTh PE3YJbTaThl JIEATEIbHOCTH C MOCTABICHHBIMU
LETSMU;

WCIO0JIb30BATh OMOJIOTUYECKHE MOHATHS ISl 00bSICHEHUS (DAKTOB U SBJICHUH KUBOM MPUPO/IBL;

CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTUBHbBIC, IEAYKTUBHbIE, IO aHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B paCCMaTPHUBAE MbIX
SIBJIICHUAX, (OPMYIHPOBATH BBIBOJIBI U 3aKITIOUCHHUS;

MPUMEHAITh CXEMHO-MOJIEIIbHBIE CPEJICTBA JJIsi MPEJCTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3Yy4aeMbIX OMOJOTHYECKHX OOBEKTaX, a
TaK)Ke MPOTUBOPEUHI PA3HOTO POJA, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh MJIaH pelIeHus MPoOIeMbl C YIETOM aHaIM3a UMEIOLIUXCS MaTEepUaIbHBIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3Yy/IbTATOB LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN JEATEIbHOCTH;

KOOPAMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBHSIX PealbHOTO, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aHMO/IEHCTBHS;

pa3BUBaTh KPEaTMBHOE MBIIICHUE PU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEI0BATEILCKIE IeHCTBHSA:

BJI1aJI€Th HaBbIKaMU yqe6H0-HCCHCZ[OBaTCHLCKOﬁ n HpOCKTHOﬁ ACATCIIbHOCTH, HABBIKAMU PAa3pPCUICHUA Hp06J'ICM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATCIIbHOMY ITIOUCKY MCTONOB PCIICHUS MMPAKTHUYCCKUX 3a1a4, IPUMCHCHUTIO PA3JIMYHBIX MCTOAOB I[IO3HAHUS;
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HCIIOJIb30BATh PA3JIMYHLIC BUABI JCATCIBHOCTH IO MNOJYYCHHUIO HOBOI'O 3HAHUA, CIO MHTCPHPCTALIUH, HpGOGPaSOBaHI/IIO U NPUMCHCHHUIO B yq€6HBIX
CUTyalludX, B TOM YHCJIC ITPHU CO3JaHUHN y‘-ICGHBIX " COLMAJIBHBIX ITPOCKTOB,

(bOpMI/IpOBaTI) H&y‘-leIfI THUII MBIIIIJICHUS, BJIaACTh HaquOfI TCpMHHOHOFHCﬁ, KJIIFOYCBBIMU ITOHATUAMU U METOAaMMU,

CTaBUTH B (POPMYITHPOBATH COOCTBECHHBIC 33]]a9M B 00Pa30BATEIHLHOM JIEATCIIEHOCTH U KU3HECHHBIX CHTYAIIHSIX;

BBIABJIATH IPUYUHHO-CJIICACTBCHHBIC CBA3HU U AKTYAJIM3UPOBATH 3a/1a4y, BEIABUI'ATh T'HIIOTC3Y ee PEICHMS, HAXOAUTh apryMCHThI IJIA JOKA3aTC/IbCTBA
CBOHUX YTBEPKACHMI, 3a1aBaTh [TapaMeTPbl U KPUTEPUU PELICHHUS;

AHAJIIM3UPOBATD MOJIYYCHHBIC B XOA€ PCHICHUSA 3a/la4u pE3YyJIbTaTbl, KDUTHUYCCKN OUCHNUBATH UX JOCTOBCPHOCTD, ITPOTHO3UPOBATE USMCHCHUC B HOBBIX
YCIIOBUSX;

JAaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHHUBATDH HpHO6pCTéHHI:II>i OIIBIT,

OCYIIECTBIISTH TeJICHAIPABJICHHBIN MTOUCK TIEPEHOCA CPEJICTB U CIIOCOO0B JACUCTBHSI B TPO()ECCHOHALHYIO CPEY;

YMETb NEPCHOCUTD 3HAHUS B ITO3HABATCIIBHYIO U ITPAKTHYCCKYIO oOiactu KHU3HCOACATCIBbHOCTH,

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUT'aTb HOBBIC UJICHU, IPEJIaraTb OpUrnHaJIbHbIC IMTOAXOAbI U PCIICHUA, CTABUTDH HpO6HeMI)I " 3aJla4yM, JOMMYCKAIHUE AJIbTCPHATUBHBIC PCIICHU 4.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHbBIX HCTOUHUKAX MH(GOpMaluu (TeKCTe y4eOHOro nocoOusi, HayqYHO-MOMYJISIPHOM JIUTEepaType, OMOJIOTUYECKUX CI0OBapSIX
U CIIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3aX NaHHBIX, B VIHTepHETe), aHaIM3upOoBaTh UH(POPMALIMIO PA3TUYHBIX BUJIOB U (OPM MpEICTaBIICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(bopMynupoBaTh 3aMpOChl U MPUMEHATH pa3IUUYHbIE METO/bI MPU MOUCKE U 0TOOpe Ouosornueckoi nHpopmannu, He0OXOAUMOMN AJIsi BBIMOIHEHUS
y4eOHBIX 3a/1a4;

MpHOOpETaTh OMBIT UCHOJIB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, COBEPIICHCTBOBATH KYJIbTYPY AKTUBHOTO HCIOJIb30BAHMS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (OpMY MPE/ICTaBICHUs OMOIOTHYECKON nHPOpMaIHK (CXeMbl, IpadUKH, TUarpaMMbl, TaOJIULbI, PUCYHKU
¥ Ipyroe);

UCIO0JIb30BAaTh HAYUYHBIM $3bIK B KauecTBE CpEeACTBa IpHU paboTe ¢ Ouonornueckoil umHpopMaluel: NPUMEHATh XUMHUYECKHe, (U3UYECKue Hu
MaTeMaTH4eCKUe 3HAKU M CUMBOJIbI, (OpMyibl, aO0peBUATypy, HOMEHKIATYpPY, UCIOJIB30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKUE CPEACTBA
HATrJITHOCTH;

BIIaJIETh HaBBIKAMU PACIIO3HABAHUS U 3alIUTHI HHQOpMaUU, HTHHOPMAITMOHHOHN 0€30MacCHOCTH TUYHOCTH.

OBJj1ajieHNe YHUBEPCATLHBIMA KOMMYHHKATHBHBIMH 1€/ CTBHSIMM:

1) o61enne:

OCYIIECTBIIATH KOMMYHHMKAI[MH BO BCeX cepax KU3HU, aKTHBHO y4aCTBOBAThH B IHAJIOTE MM JUCKYCCHHM IO CYIIECTBY 00CYXIaeMOi TeMbI (yMe HHe
3a/1aBaTh BOIPOCHI, BEICKA3BIBATE CYXKJICHUS OTHOCUTENILHO BBITIOJHEHHS TIPEIaraeMoi 3a1a4uM, YYUThHIBATH HHTEPECHI U COrTIACOBAHHOCTH MO3MIHH JIPYTHX
YYaCTHUKOB JINAJIOra WK JUCKYCCHH);

pacrosHaBaTh HeBepOadbHbIE CpPEACTBA OOLIEHWs, MOHMMATh 3HAYCHHUE COLMAJIBHBIX 3HAKOB, INPEANOCHUIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX
CHTYalU#, YMETh CMATYaTh KOH(JIMKTHI U BECTH IIEPETOBOPHI;
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BJIQJICTh Pa3IMYHBIMHU CIOCOOAMU OOLICHHS U B3aMMOJCWUCTBUS, MOHUMATh HAMEPEHHs OPYrHX JIIOJCH, MPOSBIATH YBAXKHUTEIHHOE OTHOIICHUE K
co0eceJHUKY U B KOPPEKTHOU (opme (GopMyarpoBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1esITeJIbHOCTh:

MOHMMAaTh W HCIOJB30BATh NMPEHMYIIECTBA KOMAHJHOW W HMHIUBHAYaTbHONH pabOTHI MpPHU pEIIeHHH OHOJIOTUYECKOH MpoOiIeMbl, 000CHOBHIBATH
HE00X0IMMOCTh IPUMEHEHUS TPYIIIOBBIX ()OPM B3aUMOACHCTBUS MPH PEIICHIH y4eOHOM 3a1auu;

BBIOMPATH TEMAaTHUKY U METOJbI COBMECTHBIX JIEHCTBUI C Y4ETOM OOMIMX HHTEPECOB, U BOSMOXKHOCTEH KaXKJIOTO WieHA KOJUIEKTHBA;

MPUHAMATh [IEJH COBMECTHOW NESATENHLHOCTH, OPraHM30BBIBAaTh M KOOPAMHUPOBATH NEHCTBHS MO €€ MOCTHM)KEHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacrnpeiensiTh poJik ¢ yu€TOM MHEHUM YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXIOTO YYaCTHHKA KOMaH bl B OOIINI pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

MpeJuIarath HOBBIE TPOEKTHI, OIEHUBATH UEH C IMO3UIIMHA HOBU3HBI, OPUTHHAIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITH TIO3UTHBHOE CTPATETHUECKOE TIOBEJICHNE B PA3IMUHBIX CUTYAIHSX, POSIBIISITH TBOPYECTBO M BOOOpAKEHUE, OBITH HHUITUATHBHBIM .

OgJiaieHne YHUBEPCAJIbHBIMYU PeryJsITHBHBIMM 1elCTBHAMU:

1) camoopranmu3amnus:

WCTIOJIh30BaTh OMOJIOTUYECKUE 3HAHUS JJIS1 BBISIBIICHUS TPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YICOHBIX CUTYAIIHSIX;

BBHIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM 1IEJEeBbIE€ M CMBICIOBBIC YCTAHOBKHM B CBOUX JIEHCTBUSAX U IMOCTYIKAaxX MO OTHOIICHHIO K >KUBOM
MIPUPOJIE, CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIBHO OCYIIECTBIISTh MO3HABATENbHYIO JAEATEIbHOCTb, BBISBISATH IPOOJIEMBI, CTaBUTh W (HOPMYIUpOBaTh COOCTBEHHBIE 33Jauyd B
00pa30BaTeNbHOM IeATENBHOCTH U AKU3HEHHBIX CUTYaIUSIX;

CaMOCTOSITENIBHO COCTABJIATH IJIaH PEIICHUS TPOOJIEMBI ¢ YYETOM MUMEIOIIHMXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOUTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYAIHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JTMYHBIX MTPEANIOYTEHU;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYIUIMH B PA3HBIX 00IACTSIX 3HAHUH, MOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeNbHbIN 1
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, BHOCUTh KOPPEKTHUBHI B JICATEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISAM;

BJIQJIeTh HABBIKAMU I103HABATEIbHON pEe(IEKCHUH KaK OCO3HAHUS COBEPLIAEMBIX NEHCTBUN M MBICIUTENbHBIX MPOILIECCOB, UX PE3YJIbTAaTOB U
OCHOBaHMH, MCIIOJIL30BaTh MPUEMBI peIeKCHN IS OLIEHKU CUTYaIH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS TI0 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX IIPU aHAIU3€E PE3yJIbTaTOB JCATEIbHOCTH;

3) npuHsATHE ceOsl U APYTHX:

MPUHUMAThH ce0s, TOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHAJIU3€ Pe3y/IbTaTOB JESITEIbHOCTH;
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IIPU3HABaTh CBOE IIPABO U MPABO JPYrHX HA OLUIHOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YEJIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipenmernsie pe3ynbrarel ocBoeHus: nmporpamMMel COO 1o Ouonoruu Ha 0a30BOM YpOBHE BKJIIOYAIOT CrENU(UYECKUE Ui Yy4eOHOTO IpeaMera
«buonorus» Hay4HbIE 3HaHUS, YMEHUS " CTIOCOOBI NEeUCTBUI o OCBOCHHIO, MHTEPIPETANNN
U TIpeoOpa3oBaHUIO 3HAHWH, BHIBI IEATEIHLHOCTH 10 MOJYYECHUIO HOBOTO 3HAHWS W NMPUMEHEHHIO 3HAHWW B Pa3IMYHBIX YUEOHBIX CHUTYAIHsX, a TAKXKE B
peabHBIX KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX ¢ Onosiorueil. B mporpamMMe npeaMeTHbIe pe3yabTaThl MPEICTABICHBI TI0 T01aM 00yJYeHUsI.

[IpenmMeTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeameta «buonorus» ¢ 10 Kknacce NOIKHBI OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJM OMOJIOTHM B CHCTEME HAyJYHOTO 3HAHHS E€CTECTBEHHBIX HayK, B (DOPMHPOBAHUHM COBPEMEHHOU
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa W HAYYHOTO MHPOBO33PEHUS, O BKIAJE POCCHHUCKUX M 3apYOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OWOJIOTHH,
(GYHKIIMOHATHFHON TPAMOTHOCTH YeJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PacKphIBaTh COJEpKaHne OMOJIOTHYECKIX TEPMHHOB W TIOHSATHIA: J)KU3HB, KJIETKA, OPTaHu3M, MeTa0o0sm3M (0OMEH BEIIeCTB M NPEBpalieHHe
SHEPTUH), TOMEOCTa3 (CaMOpPETYNSIIUs), YpPOBHEBas OpraHu3alds >KUBBIX CHCTEM, CaMOBOCHpPOM3BEJCHUE (PENMpOIyKIUs), HACIEACTBEHHOCTD,
W3MEHYHMBOCTb, POCT U Pa3BUTHE,

yMEHHE H371araTh OMOJIOTMYECKHEe TEOpUH (KJIETOYHAas, XPOMOCOMHAs, MyTallMOHHAas, LIEHTpaJibHas JO0rMa MOJIEKYJISpHOW OHOJIOTHH), 3aKOHBI
(I'. Menpnens, T. Moprana, H. Y. BaBusnoBa) u yuenust (0 1ieHTpax MHOT00Opa3us ¥ MMPOUCXOKACHHUS KyJIbTYypHBIX pactenuid H. M. BaBmiiosa), onpenensits
IPaHULbI UX TPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

yYMEHHE BIAJETh METOJIAaMU HAYYHOTO TO3HAHMS B OMOJOTMM: HaOJIOJIEHUE M OMMCAHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBICHUN, OpraHu3alus U
MIPOBEJICHUE OMOJOrMYECKOr0 SKCIEPUMEHTa, BbIJIBH)KEHHUE THIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEX]y HCCIEAYEeMbIMH BEJIUYMHAMH, OOBICHEHUE
MOJIyYE€HHBIX Pe3y/IbTaTOB, UCIOJIb30BaHHBIX HAYUYHBIX MOHSATH, TEOPUI U 3aKOHOB, yMEHHUE JIeTIaTh BHIBOJIbl HA OCHOBAHHHU MOJIyYEHHBIX Pe3yiibTaTOB;

YMEHHE BBIACATh CYHIECTBEHHBbIE INPHU3HAKU BHPYCOB, KIETOK IPOKAPUOT W HSYKAPUOT, OJHOKIETOUHBIX M MHOTOKIETOYHBIX OpPraHU3MOB,
O0COOCHHOCTH TPOIECCOB: OOMEHA BEIIECTB U MPEBpAICHHs YHEPTUU B KJIETKE, (JOTOCHHTE3a, MJIACTUYECKOTO0 M HEPreTUYECKOro oOMeHa, XeMOCHUHTE3a,
MHUTO3a, MEH03a, OIJIOJOTBOPEHHU S, PA3MHOKEHUS, HHAWBU/IyaTbHOTO PAa3BUTHUSI OpraHu3Ma (OHTOTEHE3);

YMEHHE MPHUMEHSTHh IMOJTYy4YEeHHbIE 3HAHHS ISl OOBSICHEHUS OHOJOTHYECKHX MPOILECCOB U SBICHUH, ISl MPUHSATHS MPAKTUYECKUX PEIICHUN B
MTOBCETHEBHOM KHU3HU C LIeNbI0 00ecredeHnst 0€30IacCHOCTU CBOETO 370POBbs U 3/I0POBbS OKPYKAIOIIHX JIFO/IeH, COONTIOICH Ul HOPM I'PaMOTHOTO MOBEICHUS
B OKpYXKalollell MNpHUpOAHON cpelae, MOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BAHUS JIOCTIKEHUI COBPEMEHHOW OWOJOTMH W OUOTEXHOJOTHUH IS
paIMOHAaIBLHOTO MIPUPOAOTIONB30BAHUS;

YMEHHUE pelllaTh 3JIeMEHTapHble T€HETHUeCKUe 3a/laud Ha MOHO- U JUTHOpUIHOE CKpEIlMBaHUE, CIEMJICHHOE HACJIEJOBAHUE, COCTaBIATh CXEMbI
MOHOTHOPUHOTO CKpPEIUBAHUS IS TpeICKa3aHMsl HaCIeJOBAHUS PU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJIHATH Ja00OpaTOpHbIE U MpaKTHUECKUe paboThl, COOII0NATh MpaBuiia MpU paboTe ¢ yueOHbIM U J1a00paTOpPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLIEHMBAThb M WHTEPIPETHPOBATh MH(OPMAIMIO OMOJIOTHYECKOTO COJEpXKaHUs, BKIIOYAIOLIYIO TCEBJOHAyYHbIE 3HAHUS W3
Pa3NIUYHBIX HMCTOYHHUKOB (CpeICcTBa MaccoBOM HHGOpMAIMU, HAYYHO-TIOMYJISIPHBIE MaTepuanbl), ITUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUN B
OuosoTNM, MEeUIINHE, OMOTEXHOJIOTHH;
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YMEHHE CO3/1aBaTh COOCTBEHHBbIE NMUCHMEHHBIE M YCTHBIE COOOLIeHMS, 0000IIas OHONIOTHYECKYI0 WH(GOPMAIMIO M3 HECKOJIBKHX HCTOYHUKOB,
IPaMOTHO MCHOJIb30BATh MOHATHHHBINA anmapar OMOJIOTHH.

[IpenmertHbie pe3ynbTaThl OCBOSHHS ydeOHoTo npeamera «buonorus» ¢ 11 Knacce NOIKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJM OMOJIOTHM B CHCTEME HAyYHOTO 3HAHUS ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHCKUX M 3apYOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OWOJIOTHH,
(GYHKIMOHATHLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE DPACKPBIBATh COJEpPKAHWE OWOJIOTUYECKUX TEPMUHOB W TMOHSTUH: BUJ, TOIYJSIHS, T€HOPOH, SBOJIONHUS, JBUXKYIIHE CHIBI ((hakTOphI)
HBOJTIOIUH, MPHUCIIOCOOICHHOCTh OPraHU3MOB, BHA000pa30BaHUE, SKOJIOTHYECKHE (DAaKTOPBI, IKOCHUCTEMA, MPOIYIEHTHI, KOHCYMEHTHI, PEIYLEHTHI, IeTn
MATaHUs, SKOJIOTUYECKast MUpaMuia, OuoreoreHo3, ouocdepa;

YMEHHE H3JIaratb OWOJIOTHYeCKHe TeopuH (dBoronnoHHas Teopus Y. [lapBuHa, CHHTETHYECKAas TEOPHs SBOJIIONNH), 3aKOHBI M 3aKO HOMEPHOCTH
(3apoaprieBoro cxojactBa K. M. bapa, yepenoBanus riaBHbIX HanpasieHuit u myrei sBomonun A. H. CeeprioBa, yuenust o ouochepe B. U. Bepnanckoro),
OTIPEJICIIATH TPAHUIIBI UX TPUMEHHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIIQJIETh METOJAMH HAy9YHOTO ITO3HAHHS B OWOJIOTHH: HAOIIOJCHWE W ONMCAHWE JKUBBIX CHUCTEM, MPOIECCOB W SBJICHUMN, OpraHU3aIUs U
MpOBeIeHNE OWOJIOTUYECKOTO HSKCIIEPUMEHTA, BBIIBUKCHHE THIIOTE3bI, BBISBICHHE 3aBUCHMOCTH MEXIy HCCIEAyeMbIMH BEIWYMHAMH, OOBSCHEHUE
MOJTyYeHHBIX PE3yIbTaTOB, UCIIOJF30BAHHBIX HAYYHBIX TIOHSATHH, TEOPHA M 3aKOHOB, YMEHHUE JIeaTh BBIBOBI HA OCHOBAHUY TIOJTY4YEHHBIX PE3YIIbTATOB;

YMEHHUE BBLICISTH CYIIECTBEHHBIC NMPU3HAKU CTPOCHHUS OMOJIOTHYECKHX OOBEKTOB: BHJIOB, MOMYISIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIIeHO30B M DKOCHCTEM, 0COOCHHOCTH MPOIIECCOB: HACIEACTBEHHON M3MEHUYMBOCTH, €CTECTBEHHOTO 0TOOpa, BHI000pa30BaHMs, MPUCIIOCOOIEHHOCTH
OpPraHu3MOB, JCHCTBHSI AKOJOTHUYECKUX (PAKTOPOB HA OPraHM3MBI, TIEPEHOCA BEHICCTB M TMOTOKA JHEPTHH B SKOCHUCTEMaX, aHTPOTIOTCHHBIX W3MEHECHUH B
AKOCHCTEMaxX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXUMHYECKUX IIUKIIOB B Orocdepe;

YMEHHE MPUMEHSATh TOJYYCHHbIC 3HAHHS Uil OOBSICHEHHsI OMOJOTMYECKHX IPOILIECCOB W SIBJICHWM, IS MPUHITHS TPAKTUYCCKUX DPEUICHUN B
MTOBCETHCBHOM JKM3HU C LEJIbI0 00ecrieueHus: 0€30I1aCHOCTH CBOETO 37I0POBbS M 3JI0POBBS OKPYKAIOIIUX JTFOJICH, COOIIOICHHSI HOPM I'PaMOTHOTO TIOBEICHUS
B OKpYXawIleH MNPUPOJHOH cpele, TOHUMaHWe HEOoOXOJAMMOCTH WCIOJIb30BAHUS JIOCTH)KCHUH COBPEMEHHOW OHMOJIOTMU Ui  palMOHAIBLHOTO
MIPUPOJIOTIOIIE30BAHHUS;

YMEHHUE peIllaTh 3JIECMEHTapHbIC OMOJIOTHYECKUE 33/1a4H, COCTABIIATh CXEMbI TIEPEHOCA BEIIECTB M SHEPTHH B DKOCUCTEMaX (ICIH TUTAHUs),

YMEHUE BBITIOJIHATH Ja00paTOPHBIC U MPAKTHUECKUE pabOThI, COOII0IATH MpaBKiIa MPU paboTe ¢ yIeOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHUE KPUTHYECKH OIICHUBATh W WHTEPIPETHPOBATH MH(OPMAIMIO OMOJIOTUYECKOTO COJCPKAaHWs, BKJIFOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEICTBAa MAacCOBOM HMH(pOpMAIMK, HAYYHO-TIONMYJISIPHBIC MaTEepHajbl), PACCMATPUBATh INIOOATBHBIC YKOJOTHYECKUE MPOOIIEMBI
COBPEMEHHOCTH, OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBCHHYIO MO3UIIHIO;

YMEHHE cOo3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE cOO0MIeH s, 0000111ast OMOIOTHYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX UCTOUHHKOB, TPAMOTHO
WCIOJIb30BaTh MOHITUIHBIN anmapar OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
HavnmenoBanue
No KonnuecTBo OCHOBHBIE BU/IbI JICITEIIBHOCTH
[pa3aenoB U TEM [IporpamMmmHoOe coepkaHue
/11 HacoB 00y4Jaromuxcs
y4eOHOTr 0 MpeMeTa
Tema 1. buosiorus kak Hayka
1.1 |Buosorus B cucteme 1 buonorust kak Hayka. Csizu Ouonoruuc  |PackpeIBaTh cojiepkaHue TEPMUHOB U
HayK 00I11eCTBEHHBIMU, TEXHUYECKUMU U MOHSATHN: HAYyYHOE MUPOBO33PEHNE,
NIPYTUMU €CTECTBEHHBIMH HayKaMU, Hay4YHasi KApTUHA MUPA, HAYIHBIH METO/I,
bunocoduelt, penuruei, STUKOMH, rUI0TE3a, TEOPHUS, METOBI
ACTETUKOM U npaBoM. Posib Ononoruu MCCIIEJOBAHUS.
B (OpMHpPOBAaHUN COBPEMEHHOM Hay4dHOU [XapakTepu30oBaTh OMOJIOTHIO KaK HAyKYy,
KapTUHBI Mupa. CrcremMa OMOJOTUYECKUX (€€ MECTO U POJIb CPEAU APYTUX
HAYK. ECTECTBEHHBIX HayK. [lepeuncnars
Jlemoncmpayuu: pasznensl OMOJIOTUY B COOTBETCTBHE
opmpemur: U. Jlapeun, T. Mennens, H. € 06BCFT3MH n3yuyeHus. Ha3piBath
K. Konbuos, [Ix. Yorcon u @. Kpuk. DOKHCUIINC OTpacid
Tabauywl u cxemvi: «MeTOIbI TO3HAHUS Ouosorneckux 3HaHUH U ?aﬂaqn,
JKHBOR TIPHPOJIB» crosiue nepen ouonorueit XXI B.
1.2 |Merobl O3HAHHS 1 MeTo1bI MO3HAHUS KUBOU MTPUPOIBI PackpbiBaTh coaep:KaHUE TEPMUHOB U
PKUBOW MPUPOIBI (HabmroIcHUE, DKCIIEPUMEHT, ONIMCAHUE,  [MOHATHMN: HAYYHBIA METOJ, METOIbI
U3MEpEeHHUE, KiIacCU(pUKaIs, HCCIIeIOBAHMS.
MOJICIIMPOBAHHE, CTATHCTHICCKAA XapaKTepU30BaTh OCHOBHBIE METO/IbI
06paboTKa JAHHBIX). [O3HAHMS XXMBOM ITPUPOLL: HAOTIOAEHHE,
Memoncmpayuu: AKCIIEPUMEHT, OITUCAHUE, U3MEPEHUE,
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Tabauywvt u cxemol: «MeTOIBI TTO3HAHUS
PKABOU IIPUPOJBIY.

Vlabopamopusie u npakmuuecKkue
padomoi:

[Ipaktuueckas pabota Ne 1.
«crionb30BaHUE PA3IMUYHBIX METOJIOB
MPU U3YYEHUU OMOJTOTUUECKUX
00BEKTOBY

KJ1accu(UKaus, MOIETMPOBAHKE,
cTaTUCTHUYECKast 00paboTKa JaHHBIX

M Toro 4acoB 110 TeMe

2

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3an

s

2.1

buonornueckue
CHCTEMBI, IIPOLECCHI
1 UX U3YUYCHUE

1

JKuBbie cuctembl (0MOCUCTEMBI) Kak
peAMET U3yYeHUsI OMOJIOTHH.
OTau4me )KMBBIX CUCTEM

OT HEOPTAHUYECKON TIPUPOBI.
CBolicTBa OMOCUCTEM U UX
pasHooOpaszue.

YpOoBHM OpraHu3ai OMOCUCTEM:
MOJIEKYJISIPHBIN, OPTaHOUIHO-
KJICTOYHBIA, OPraHU3MEHHBIM,
MOMYJIALIMOHHO-BUAOBOI,
HKOCUCTEMHBIN (OMO-T€OIIEHOTUYECKUIA),
OorochepHBbIii.

Hayxu, nzydaromniyie OMOCUCTEMBI
Ha pa3HbIX YPOBHSX OpraHU3alUU.
lemoncmpayuu:

Tabnuyvt u cxemvr: «OCHOBHBIC
MIPU3HAKHU KU3HW», « Y POBHU

PackpbIBaTh cofepKaHUe TEPMUHOB U
MOHSATUN: cUcTeMa, OMOJoTuIecKas
CUCTEMA, 3JIEMEHTHI CUCTEMBI, CTPYKTYypa
OHOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0OMEH BEIECTB, pa3MHOKEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTD, Pa3IpakUMOCTh,
SHEPTr03aBUCUMOCTb, YPOBHU
OopraHu3aIuy KU3HH (OMOCUCTEM).
XapaKkTepu30BaTh MPUHIIUIIBI
OpraHu3anuu OMOCUCTEM: OTKPBITOCTD,
BBICOKAsI YIIOPS0YEHHOCTD,
caMOperyisiuus, HePAPXUIHOCTb.
[lepeuncisiTe yHUBEPCAJIbHBIE CBOWCTBA
PKABOT'O: €IMHCTBO XUMHYECKOTO
cCOoCTaBa, Pa3apaXuMOCTh, JABUKEHUE,
rOMEOCTa3, poCT U Pa3BUTHE,
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OpraHU3alUN KUBOUIIPUPOIBI».
Mopens moinekynbsl JITHK

HACJICJICTBEHHOCTh, N3MEHUYNUBOCTb,
ABOTIONNS (TTPUCTIOCOOICHUE

K U3MEHSIOIINUMCSI YCIIOBUSM).
[TpuBOIUTH IPUMEPHI OUOCUCTEM
Pa3HOTO YPOBHSI OPTaHMU3AINU U
CpaBHUBATH MPOSIBICHUS CBOWCTB
PKUBOTO HAa Pa3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIC TPOIIECCHI,
MPOTEKAIOIUe B ONOCHCTEMAX:

O0OMEH BEIIECTB U MpeBpalieHue
DHEPTHH, CAMOBOCTIPOU3BEICHHE,
caMOpeTyJIsIs, pa3BUTHE.

Co0roaTh mpaBuia OEPeKHOTO
OTHOIIEHUS K KUBOU MPUPOJIC

HToro yacoB 1o teme

1

Tema 3. XuMu4eckuii COCTaB U CTPOEHHUE KJIETKHU

3.1

XMMHUUYECKUN COCTAB
kieTkd. Boga n
MUHEPAIbHBIE COJIN

1

XUMUYECKUU COCTAB KJIETKHU.
XUMUYECKHUE DIJIEMEHTEI:

Bona u MuHepaabHbIEC BEIIESCTBA.
DYHKIIMU BOJIbl U MUHEPAJIbHBIX
BeliecTB B kKieTke. [loanepxkanue
OCMOTHYECKOIro OaJjiaHca.

lemoncmpayuu:
/[uacpammul: «Pacripenenenue

MAaKpPO3JICMCHTBI, MUKPOJ3JICMCHTEI.

XUMHYECKHUX 3JIEMEHTOB B HEXKHBOU

PackpbiBaTh copepKaHHE TEPMUHOB

U TIOHSITUI: 3JICMCHTHI-ONOTEHBI,
MaKpO3JIEMEHTbI, MUKPOSJIEMEHTHI;
MUHEpaJIbHBIE BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JIATIOJNb, BOJOPOJIHBIE CBS3H;
ruapoGuIbHBIC U TUAPO(POOHBIE
BEIIIECTBA.

Jloka3pIBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa KaK OJTHO M3 CBOMCTB KHBOTO.
PacripenensaTh XUMUYECKHUE DIIEMEHTHI
M0 TPYIIIIaM B 3aBUCHMOCTH

npupojie», «Pacnpenenenre XuMHUIECKUX
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DJIEMEHTOB B )KMBOM IIPUPOIEY.
Tabnuyer u cxemol: «llepuognueckas
TabIMIa XUMUYECKUX 3JIEMEHTOBY,
«CTpOEHUEMOJIEKYIIBI BOJIBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OpraHU3MCE; XapaKTECPpHU30BaTh POJIb
OTACJIBHBIX 3JICMCHTOB.

BEISBIISTH CBS3b MCXKOY COCTAaBOM,
CTPOCHHNEM MOJICKYJIbI XUMHYCCKOT'O
COCAMHCHUA U €TO (1)YHKLII/ISIMI/I B KIICTKC

3.2 |benku. CoctaB u benku. CoctaB u cTpoeHUe OEITKOB. PackpriBaTh cCo/iepKaHHE TEPMUHOB U
CTpOCHHE OEJIKOB IAMUHOKHCIIOTBI — MOHOMEPHI OCJIKOB. [OHSTHUIA: OCIIKH, TIOTUMEPBI, MOHOMEPBI,
HesaMeHUMEBIE M 3aMEHMMELE AMUHOKHCJIOTHI, IIETITUIHAS CBA3b,
AMUHOKHUCIIOTE. AMUHOKHUCIIOTHBIH HOTHICTITHA, NCHATYPAIIHAL.
COCTaB. YPOBHU CTPYKTYpPHI OEIKOBOU XapakTepu30BaTh GENKM Kak Kiacc
MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, OPraHUYECKUX COCAMHCHMUIH;
TPETUYHAsl U YETBEPTUUHASI CTPYKTYpPA). KJ1aCCU(QHUIUPOBATH UX 110 CTPOCHUIO
XuMHUECKHE CBOMCTBa OEIIKOB. (rmoOynsipubie U GUOPUILIIPHBIE OCIKH),
buonornueckue GyHKIIUN OEITKOB. MEePEUYNCIIATh U XapaKTepHU30BaTh
/lemoncmpayuu: (byHKIN OCIKOB
Tabauywvt u cxemol: «CTpoeHUE
MOJICKYJIBI OCITKay.
Obopyoosanue. CBETOBOH MUKPOCKOII,
MUKpOTIpEnapaThl
3.3 |®epMeHTHI — depMeHTBI — OMOIOTHYECKHE PackpbiBaTh conepkaHue TEPMUHOB U
Oronornyeckue KaTaJn3aTOPBI. MOHATHIN: HDEPMEHTBI, aKTUBHBIN LICHTD,
KaTaau3aTopbl Crtpoenue pepMeHTa: aKTUBHBIN IEHTP,  (CyOCTpaTHas CHeU(pUIHOCTD,

cyOcTpaTHas CreU(PpUIHOCTD.
KodepmenTsl. BuramuHbI.
Otnauuust (HepMEeHTOB

OT HCOPraHHMYCCKHUX KaTaJInu3aTOPOB.

KO(hEepMEHTHI, OCITKN-aKTUBATOPHI U
OEJIKU-UHTUOUTOPHI.
Yka3pIBaTh OTIMYUS (EPMEHTOB

OT HCOPIraHMYCCKHUX KaTaJIn3aTOPOB.
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Vlemoncmpayuu:

Tabnuyer u cxemwvl: «CTpoeHue
(bepmeHTay.

Obopyodosanue. 000pYyITOBAHHE
U1 TIPOBEJICHUS HaOJIIOCHUH,
M3MEPEHUM, SKCIIEPUMEHTOB.
Vlabopamopusle u npakmuyeckue
padomowi:

JlaGoparopnas pad6ora Ne 1. «M3yuenue
KaTAIUTUYECKON aKTHBHOCTHU
(dbepMeHTOB (Ha MPUMEPE aMUJIa3bI
WA KaTayiasbl)»

OOBSICHATH POJIb PEPMEHTOB

B ()YHKIIHOHUPOBAHUU KUBBIX CUCTEM,
B MIPOMBIIIJICHHOCTH, B MEJUIIMHE,

B IIOBCEJHECBHOM >XKW3HU YEJIOBEKA

3.4

Yriaesonabl. JInmmuael

YTeBoabl: MOHOCaXapu sl (TJTI0K03a,
prbo3a u Ae30kcuprbd03a), TUucaxapuIsl
(caxapo3a, JaKT03a) U TOJIMCaXapHIbI
(KpaxMmall, TIIMKOTEH, EJIII0JI03a).
bronornueckue GyHKIMHU YIIEBOIOB.
JIuny el TPUTIIUIICPUIBI,
dbochoaumnuIbI, CTEPOHIHI.
['unpoduibHO-TUIPOPOOHBIE CBOKCTBA.
buonornyeckue GyHKIUHA TUTTUIOB.
CpaBHEHHUE YTJIEBOIOB, OCIIKOB 1
IMTUTTU0B KaK UCTOYHUKOB DHEPTHH.
lemoncmpayuu:

Tabnuysl u cxemol: «YTICBOIBDY,
«JIummaery.

Obopyoosanue: 000pyIOBaHUE

PackpbIBaTh coiepaHue TEPMUHOB U
MOHSITHI: YTII€BOAbI, MOHOCAXAPU/IBI,
Ucaxapu/bl, MOJIMCAXapybl, TIIOK03a,
pubo3a, ne3okcuprbdo3a, caxaposa,
TIaKTO3a, MaJIbTO3a, IEJUTI0N03a
(K7eTyaTka), Kpaxmal, TJIMKOTeH;
ITATIHIBI, TPUTIULEPUIALI (KUPBI, Maclia),
dbochonmunubl, CTEPOUIHI.
XapakTepu30BaTh YIIEBOIbI, JIATHIBI
KaK KJIaCCOPTaHMYECKUX COCIUHECHUN.
KnaccudumupoBaTh yriaeBOAbI U JIATTHBI
M0 CTPOCHHIO; IEPEUUCTATh (PYHKITUN
YTIEBOAOB U JIUIHUIOB.

CxeMaTnuecku n300paxaThb CTPOCHHE
MOJICKYJT YTJIEBO/IOB, JIUIIHIOB

24




TUIs1 TPOBEICHUST HAOJII0ICHUH,
U3MEPEHUH, IKCIIEPUMEHTOB

3.5 |HykmeunHoBbIE Hyxnennossie kucnotsl: JJHKu PHK. PackpbIBaTh conepkaHue TEPMUHOB U
KUCIOTbI. ATD HyKI1eoTnibl — MOHOMEPBI MOHSITHI: 1€30KCUPUOOHYKIEMHOBAS
HYKJIEUHOBBIX KUCIOT. CTpoeHue u kuciora (JIHK), pubonyknenHoBast
¢bynkuuu JJIHK. Ctpoenue u pyHkuuun kuciora (PHK), HykieoTu,
PHK. AT®: cTtpoenue u GpyHKUIUU. MONMHYKJIEOTH/HAS T[ETTb
Hemoncmpayuu: (MOAMHYKIIEOTH]T), KOMILJIEMEHTApPHOCTD,
[ lopmpemor: Ix. Yorcon, @. Kpuk, bymxmm JHK (XpaHeHue 1 nepenada
M. Ynikunc, P. OpanKiIuH. HACIIEICTBEHHOM MH(POPMALIUHK); BUJIBI
Tabnuyst u cxembi: PHK (undopmarmonnas, TpaHcrnopTHas,
«Hyxennosbie kucioter; JTHK», pubocomaibHas); ageHo3uHTpudochar
«buocuntes 6enka», «CTpoeHue (AT®), makpospruyeckas CBs3b.
MoJIeKyibl ATD». XapakTepu3upoBaTh HYKJICHHOBBIE
Obopyodosanue: CBETOBOM MUKPOCKOII, KHCJIOTBI KaK XUMUYECKHE COCTUHEHUS U
MUKpOIpenapaThl HOCUTCIIN HaCHCHCTBeHHOﬁ I/IH(i)OpMaHI/II/I.
OTMeuaTh OCOOEHHOCTU CTPOEHUS
MOJIEKYJT HyKJIeuHOBBIX KucioT (JIHK,
PHK) u ATO.
CxeMaTniecku U300pakaTb CTPOCHUE
HYKJICOTU OB, MOJIEKYJl HYKICHHOBBIX
kucinor, ATD
3.6 |Mcropus u MeTombl [uTonorus — Hayka o KIETKe. PackpbIBaTh COAEPKAHUE TEPMHUHOB U

M3y4YEeHUS KIETKU.
Knerounas teopus

KiieTouHas Teopust — mpumep
B3aMMOJICHCTBHSI HJIeH 1 (aKTOB

B HAYYHOM IIO3HAHUMU.

MMOHSATHM: KJIETKA, IIUTOJIOTHS;
PaCKpBIBATh COJIEP)KaHUE TTOJI0KEHUM

KJIETOYHOU TEOPHH.
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MeTobl U3y4eHUS! KIETKH.
Vlemoncmpayuu:

[ lopmpemubi:

A. JleBenryk, P. I'yk, T. [IIBaHH,

M. IIneiinen, K. bap, P. Bupxos.
Obopyoosanue. CBETOBOH MUKPOCKOTI,
MUKpOIIpEenapaThl PaCTUTEIbHBIX,
PKUBOTHBIX MOAKTEPUATIbHBIX KJIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu

KJICTOK, ITOJIYYCHHBIC C ITIOMOIIbBIO
CBCTOBOTI'O U DJICKTPOHHOTO MUKPOCKOIIa

[lepeyucnsaTe U XxapakTepru30BaTh
OCHOBHBIC METOJIbl U3yUCHHUS KIIETKU:
(MpUrOTOBJIECHUE CPE3OB,

OKpallMBaHHE, MUKPOCKOIIUPOBAHHUE,
[EeHTpU(YrupoBaHue, KyJIbTUBUPOBAHUE
KJIETOK W TKaHEM)

3.7

KieTtka
KaK [€JIOCTHAsA
’KUBas CUCTEMA

KiieTka kak 1enocTHas AKuBasi CUCTEMA.
OO01mMe MpU3HaKM KIETOK: 3aMKHYTas
Hapy)KHass MemOpaHa, moJsiekyisl JJHK
KaK TeHETUYECKHI amnmapar, cucreMma
cuHTe3a Oenka. TUmbl KIeToK:
DYKApUOTUYECKAS] U MPOKAPHOTHYUECKAS.
OCOOEHHOCTH CTPOCHUS
POKAPUOTUYECKON KIIETKHU.

Krnerounas crenka Oaktepuii. CTpoeHue
DYKApUOTHYECKOM KieTKU. OCHOBHBIE
OTJINYUS PACTUTEIIBHOM, )KUBOTHOU U
rpuOHOM KiIeTKu. [loBepXHOCTHBIE
CTPYKTYpPBI — KJIIETOYHAsI CTCHKA,
TIIMKOKAIMKC, UX (PYHKITUH.
[[1azmaTudeckas memOpaHa, ee CBOMCTBA

U (QyHKIHY.

PackpbIBaTh coiep’aHue TEPMUHOB U
MOHATHI: KJIETKH (9yKapHOTHYeCKas,
MpOKapuoOTHYECcKas ), Ma3MaTuyecKas
MeMOpaHa (T1azManaemMMa), TITHKOKAINKC,
TPAHCTIOPT BEUIECTB (IMTACCUBHBIM,
QKTUBHBIN), SHIAOUHUTO3 ((aromuros,
MUHOIINTO3), 9K30IIUTO3, KIETOYHAS
CTCHKA, HYKJICOM/I.

CpaBHUBATh MEXAY COOOM
PYKapUOTHYECKUE U MTPOKAPUOTHUECKUE
KJIETKH; OTMEYaTh CXOJCTBO U Pa3IHYHUs
B CTPOCHUU KJIETOK OaKTepui,
PKUBOTHBIX, PACTEHUN U TPUOOB
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Vlemoncmpayuu:

[lopmpemul: A. JleBeHryk, P. I'yxk,

T. [lIBann, M. llneiinen, K. bap,

P. Bupxos.

Tabnuyet u cxemol: «CTpoeHue
PYKApHUOTUYECKOHN KIeTKn», «CTpoeHue
PKUBOTHOM KJIETKN», «CTpoeHHe
[PacTUTENIbHON KIeTKn», «CTpoeHue
MPOKAPUOTHUIECKON KIICTKUY.
Obopyoosanue.: CBETOBOH MUKPOCKOTI,
MUKpOIIpEnapaThl PaCTUTEIBHBIX,
PKUBOTHBIX M OaKTEpUATbHBIX KIETOK

3.8

Ctpoenue
PYKapUOTHIECKOM
KJICTKU

[{uTomnazma u €e OpraHoU/IbI.
OnHomMeMOpaHHbBIE OPTaHOUIBI KIICTKHU:
DIIC, anmapat 'oiab1KH, TU30COMBI.
[ToyaBTOHOMHBIE OpPTaHOU bl KJICTKHU:
MUTOXOHJIPUHU, TIIIACTUIBI.
[IpoucxoxaeHne MUTOXOHIPUN U
niacTua. Buasimiactu.
HeMemOpaHHBIC OpPraHOUIBI KICTKH:
PUOOCOMBI, KJICTOYHBIN IIEHTD,
[EHTPUOJIH, PECHUUKH, )KTyTUKH.
DYHKIIUA OPTaHOUOB KJICTKH.
BxiroueHus.

S npo — perynsTopHbIi NEHTP KIETKH.
CtpoeHue sizpa: sjaepHas 000JI04Ka,
Kapuoruia3Ma, XpOMaTHH, SPBIIIKO.

PackpbIBaTh coiepaHue TEPMUHOB U
MOHSTHI: IUTOIUIa3Ma, OPTaHOUIbI,
pHAoIUIazmMaTudeckas cethb (DI1C),
anmapat [ onbKu, TH30COMBI, BaKyOIIb,
MUTOXOHAPUHU, TUTACTH]IBI (XJIOPOTLIACTHI,
XPOMOTIIACTHI, JISUKOIIJIACTHI), PUOOCOMBI,
MUKPOTPYOOUKH, KIIETOUHBIHIIEHTP
(LeHTpocoMa), pECHUYKH,

PKT'YTUKH, BKIIOYCHHUS, SAPO, sAepHas
000J104Ka, KapuoIuia3Ma, XpOMaTHH,

S JIPBIIIKO, XPOMOCOMBI.

OnuchIBaTh CTPOEHUE DYKAPUOTUUECKOM
KJIETKH 110 U300paKEHUSIM U

Ha MUKpoOTIpernaparax;
KJIaCCU(UIIUPOBATH OPTaHOUIbI
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XpoMocombl. TpaHCTIOPT BEIIECTB

B KJICTKE.

Vlemoncmpayuu:

[lopmpemul: A. JleBeHryk, P. I'yxk,

T. [lIBann, M. llneiinen, K. bap,

P. Bupxos.

Tabnuyst u cxemor: «CTpoeHue
PYKApHUOTUYECKOHN KIETKU», «CTpoeHue
PKUBOTHOM KJIETKN», «CTpoeHUE
PaCTUTENbHON KIeTKn», «CTpoeHue
MPOKAPUOTHIECKON KIICTKUY,
«CTpoeHue siapa KIETKN.
Obopyodosanue.: CBETOBOH MUKPOCKOII,
MUKpOTPENapaThl paCTUTEIbHBIX U
PKUBOTHBIX KJIETOK.

Vlabopamopnsle u npaKkmuyecKkue
padomoi:

JlabopatopHas pabora Ne 2. «M3yuenue
CTpOEHUS KJIETOK paCTEHUH, )KUBOTHBIX U
OaKTepHii MO MEKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpENnapaTax U UX OMHUCAHUE

B 3aBUCHMOCTH OT OCOOCHHOCTEHN X
cTpoeHus (0lHOMEMOpaHHbIE,
IByMEMOpaHHbIE, HEMEMOpPaHHbIE);
ONMUCHIBATh (YHKIHMU KaKJIOTO
OpraHouza B KJIETKE.

XapakTepu30BaTh KJIETOYHOE PO Kak
MECTO XpaHEHHMs], nepeauu (yIBOEHUE
XpPOMOCOM) U pealiu3aluu
(TpaHCKPUIILIKSA ) HACJIEICTBEHHON
MHGOPMAIH KIETKH.

[lepeuncnsiTh U ONMUCHIBATH KOMITOHEHTHI
sa7pa 1 uX QyHKIUU;

CxeMaTuyHO M300paxaTh CTPOCHUE
PACTUTEIBHON U )KUBOTHOM KIIETKHU.
OOBACHATH OMOJIOTUYECKOE 3HAUCHUE
TPAHCIOPTA BEIIECTB B KIETKE

Htoro yacoB 1o Teme 8

Tema 4. ZKuzHenesiTeJIbHOCTD KJIETKH

4.1  |(OOMEH BeecTB. 2 OOMeH BelIecTB, WIH METa00JIU3M. PackpbiBaTh COiepKaHNE TEPMUHOB U
[InacTuueckui Accumuisius (MIaCTUYECKUIT OOMEH) MOHSTUI: OOMEH BEIIECTB U
oOMeH. DOTOCUHTES. U TUCCUMUIIALINS (PHEPTeTUUECKU MpeBpalieHrue YHeprun (MeTaboau3m),
XeMOCHUHTE3 0OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIIINS, TIJJACTUUYECKUH OOMEH,
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npouecca MetadbonuzMa. Posb 3aKOHOB
COXpaHEHHMS BEIECTBA U DPHEPTUU

B MMOHUMaHUU MeTaboiau3ma. Turbl
oOMEHa BelIeCTB: aBTOTPO(MHBIA U
retepotpodHbiit. Poibs hepMeHTOB B
oOMEHEe BEIIECTB U TMPEeBpalllCHUU
DHEPruu B KieTke. OTOCUHTES.
CreToBas v TeMHOBas (asbl
dotocunTesa. Peakuuu porocuHTesa.
D heKkTUBHOCTH (OTOCUHTE?RA.
3HaueHue (HOTOCUHTE3A JJISI )KU3HU
Ha 3emuie. BausiHue ycinoBuil cpefsl
Ha (POTOCHUHTE3 U CIOCOOBI MOBBIIICHUS
€ro NPOAYKTUBHOCTHU Y KYJIbTYpPHBIX
[PAaCTEHUH.

XeMocuHTe3. XEMOCUHTE3UPYIOIINE
OakTepun. 3HaUCHUE XEMOCUHTE3a
IS KU3HU Ha 3eMUII€.
lemoncmpayuu:

[ lopmpemuor: K. A. Tumupszes.
Tabnuysl u cxemvl: «XJIOPOTLIACTY,
«DoTocUHTE3»

TACCUMWISIIUS, SHEPTEeTUYECKU OOMEH,
dboTocunTe3, POTONNU3,
dbochopunupoBaHue, MEPeHOCUUK
MPOTOHOB, XEMOCHUHTE3.

OnuchiBaTh GOTOCUHTES, MPOIECCHI,
MMPOTEKAIOLINE B CBETOBOM U TEMHOBOU
dbaze.

BbISBISATE TPUUMHHO-CJICICTBEHHBIE
CBSI3U MKy TTOTJIOIIICHUEM COTHEYHOM
PHEPTHH XJIOPOPUILIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBATh UCXOIHBIC BEIIECTBRA,
KOHEUYHBIE TPOTYKTHI U YCIOBUS
MMPOTEKAHUS PEAKIIUI CBETOBOU U
TEMHOBOU (a3bl POTOCUHTE3A;
CpaBHUBATH (POTOCMHTE3 U XEMOCUHTES.
OnenuBath 3HaUCHUE (POTOCHHTE3A U
XEMOCUHTE3a JJIs1 )KU3HU Ha 3eMlie

4.2

DHEPreTHICCKU
0OMEH

DHEpreTUYecKuii OOMEH B KJIETKE.
Pacmiernienue BemecTB, BbICICHUE U
AKKyMYJIMPOBAHHUE YHEPTHH B KIICTKE.
JTarbl YHEPTETUUYECKOTO 0OMEHA.

['mkonn3. bpoxeHnen ero BUIbL

PackpbiBaTh coJiepKaHUE€ TEPMUHOB U
MOHSITUIA: SHEPreTUUECKUI OOMEH,

TJIMKOJIU3, MOJIOYHOKHUCIIOE OpOXKEHHE,
CIIUPTOBOE OpOKEHUE, OMOIOTUYECKOE

OKHCJICHHUC, KIICTOYHOC JbIXaHHC,
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KucnopoaHoe okucieHue, Wiu
KJIETOUHOE JbixaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IhPEKTUBHOCTH
SHEPreTUYecKOro 0OMeHa.
Vlemoncmpayuu:

Tabnuyvt u cxemwvi: « TUTBITATAHUSY,
«MeTtabonuzm», <« MUTOXOHAPHUAY,
«HEPreTUYECKUN 0OMEH»

TUCCUMUIIAINS, (PEepMEHT.
XapakTepu30BaTh OOMEH BEILIECTB U
MpEeBpaILEHUE SHEPTUU (METab0IU3M)
KaK OJTHO MX CBOWCTB KHBOTO.
[lepeyucisiTb 0COOEHHOCTHU
TUTACTUYECKOTO U DHEPTETHYECKOTO
oOMeHa B KJIETKE; YCTaHAaBIINBAThH
B3aMMOCBSI3b MEXKITY HUMHU.

PaznnyaTh TUITEI OOMEHA BEIICCTB

B KJICTKE: aBTOTPO(MHBIN 1
reTepoTpOHBIN.

OnuceIBaTh 3TAIBl YHEPTETUICCKOTO
oOMeHa (OATOTOBUTEBHBIH,
OECKHUCIIOPOIHBIN, KUCIOPOIHBIN)

U CPAaBHHUBATh UX MEXKIY COOOIA.
XapakTepu30BaTh PEaKIMy TIUKOIN3a,
OpO>KeHMsI, KJIETOYHOTO JbIXaHUS;
BBISIBJISITH TPUYMHHO-CJICICTBEHHBIC
CBSI3M MEXKy TITUKOJIN30M, KICTOYHBIM
NBIXaHUEM U CUHTE30M MOJeKya ATO.
CpaBHUBaTH 3P (HEKTUBHOCTD
OECKHUCIOPOTHOTO Y KUCIOPOAHOTO
ATATIOB

4.3

buocunTes Oeska

Peakiiuym MaTpuyHOTrO CUHTE3A.
["enetnueckast mHbopmanmst u JJHK.
Peanuzanus reHeTnueckou

nH(pOpMaLK B KIIETKE.

PackpbiBaTh cOliep>KaHHE TEPMHUHOB
1 MOHSTHN: T€H, TeHETUUYECKUN KOJI,
MAaTPUYHBIN CUHTE3, TPAHCKPUIIIIHS,

TpaHCJIOusA, KOJOH, aHTUKOAOH,
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['eHeTHYECKMI KOJ MEr0 CBOMCTBA.
TpaHCKpUIILIUA — MATPUYHBIN CUHTE3
PHK. Tpaucasuust — OuocunTe3 6enka.
Otansl Tpancasunu. KogupoBanue
AMUHOKHUCIIOT. Posib pubocomB
OuocuHTEe3e OciKa.

Vlemoncmpayuu:

[ lopmpemuor: H.K. Konb110B.

Tabauywvt u cxemor: «Ctpoenue JIHK»,
«CtpoeHue U GQyHKIIMOHUPOBAHUE TCHAY,
«Cunres 0enkay, «Permmukanus JTHK»,
«[ eHeTHUECKUU KOI.

Obopyodosanue. MOJIEIN- aNITTUKAITUN
«Y nBoenne JJHK u tpanckpunums»,
«buocunTe3 OeIKa

pubocoma, lIEHTpaJibHAsI I0rMa,
MOJICKYJIsIpHasi OMOJIOTHSI.

OrnpeaensiTh CBOWCTBA TEHETUYECKOTO
KoJia (TPUILIETHOCTh, OJTHO3HAYHOCTb,
BBIPOK/ICHHOCTh, YHUBEPCATBHOCTb,
HETEePEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuchIBaTh dTaIbl peaiu3aluu
HaCJIeJCTBEHHON HH(OpMAIINH B KIIETKE.
CpaBHUBATh PEAKIIMU MATPUIHOTO
cuntezaMosekyn PHK u 6enka B kietke

4.4

HexneTounbie
(bOpMBI KUZHH —
BUPYCHI

Hexknerounsie (OpMbI KU3HU — BUPYCHI.
Hctopust OTKpBITHSI BUPYCOB

(. W. ViBanoBckwmii). OcobeHHOCTH
CTPOEHUS U KU3HEHHOTO [IUKJIa BUPYCOB.
baktepruodaru. bonesnu pacrenui,
PKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC
BUpycamu. Bupyc uMmmyHonepuimra

OOpaTHast TPAaHCKPUIIIIKSA, PEBEpPTa3a U
uHTerpasa. [Ipodunakruka
[pacpoCTpaHEeHUS] BUPYCHBIX
3a00JIeBaHUI.

yenoseka (BMIY) — Bo3oynurens CITN/a.

PackpbiBaTh copep:kaHne TEPMUHOB U
MOHSTHI: BUPYC, BUPYCOJIOTHUS, KATICUI,
OakTeprodar, BUpyc UMMYHOAeDHUITUTA
yesioBeka (BMY), oHKOreHHBbIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaKk
HEKJICTOUHYIO (hOPMY KU3HU;
0COOEHHOCTH CTPOCHHUS U
PKU3HEIEATETbHOCTH BUPYCOB.
OnuckIBaTh JKU3HEHHBIA [IUKJI BUPYCOB
MMMYHOIe(DUINTA YEIOBEKA; pa3IniaTh
Ha pucyHkax BTM ((Bupyc TabauHOi
Mo3aunku), bakrepuodar, BUY.
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Vlemoncmpayuu:

[ lopmpemuwr: ]1. 1. IBaHOBCKHIA.
Tabnuyet u cxemol: «Bupycei»,
«bakrepuodarn»; «CtpoeHue u
KU3HEHHBIN UK Bupyca CIIM/a,
OakTepuodaray.

Obopyodosanue: MOACIb CTPYKTYPbI
JIHK; MmarauTHast MOJie/b-anminKaIus
«CTpoeHHE KIETKU»

OO0CHOBBIBATH U COOMIOAATH MEPHI
NpO(HUIAKTUKN PaCTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHUI
(pecniupaTOpHBIE, JKETy10YHO-
KUIIICUHbIE, KJICIEBOU 2HIE(DANHUT,
BUY-undexumst)

Toro 4acos 1mo reme 6

Tema

5. PasMHoOKeHHe M MHIAUBUAYAJIbHOE pPa3BUTHE OPraHU3MOB

0.1

JKU3HEHHBIN 1TUKIT 1
KJIeTKH. Jleenue
KJIETKH. MUTO3

KneToyHbIN MK, WIN )KU3HEHHBIN ITUKJT
KkieTku. Matepdasza u MUTO3.
[Tporieccel, mpoTekaroIye B uHTepdase.
Peruukanus — peakuusi MAaTpUIHOTO
cuntesa JJHK. Ctpoenue xpoMocom.
XpOMOCOMHBIN HA0Op — KAPHOTHII.
JIMTITONAHBIN Y TanjIoOuIHBINA
XPOMOCOMHBIE HA0OPHI. XPOMATH/IBI.

[ {1 TOJIOTHYECKME OCHOBBI PA3MHOKEHHUS
Y WHIWBUIYaJbHOTO Pa3BUTHS
OpraHu3MOB. [[eJIeHrEe KIIETKH — MUTO3.
Cranuu muto3a. [Iporeccsi,
[MPOUCXOISIIIAE HA PA3HBIX CTATUAX
MHUTO3a. bronornyeckuii CMbICII MUTO34.
[IporpamMmupyemasi ru0esb KICTKH —
aroITo3.

PackpbIBaTh coliepkaHre TEPMUHOB U
MOHSTHI: KIICTOYHBIN UK, HHTEp(da3a,
peayIUIKaLKs, XpOMOCOMa, KapUOTHII,
TrarJIONTHBIN, JTUIIIOUIHBIN
XPOMOCOMHBIN HAOOpP, XPOMATH/IbI;
MHUTO3 €T0 CTaauu: rmpodasa, meradasa,
aHnadasa, remodasa.

OnuckIBaTh JKU3HEHHBIM UK KIETKU;
MEPEUUCTSATh U XapaKTepU30BaTh
MEPHUOJIbI KJIETOYHOTO ITUKJIA,
CpaBHUBATh UX MEXKIY COOOH.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTAaHM3MOB, CPDABHUBATH
XPOMOCOMHBIE€ HA0OPbI KJIETOK.
CpaBHUBATH CTAJIUU MUTO3A.
Pa3nmnuaTh Ha MUKpOTpenapaTax
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Vlemoncmpayuu:

Tabauywvl u cxemol: «KIETOUHBIN ITUKIT,
«Permukanus JJHK», «CtpoeHue
XPOMOCOMBI», «K MUTO3); MarHUTHas
MOEb-anTuINKanus «JleneHue KiIeTkuy;
Moaeab JIHK.

Obopyodosanue: CBETOBOH MUKPOCKOT U
MUKporpernapat «KaprokuHes B KIeTKax
KOpEITKa JIyKa.

Vlabopamopnusle u npakmuyecKkue
padomoi:

JlaGoparopnas pa6ota Ne 3.
«HaOmroienre MUTO3a B KIIETKaX
KOHYMKA KOPEILIKa JIyKa Ha TOTOBBIX
MUKpPOIIpENnapaTax»

Y PUCYHKaX CTaJuy MUTO3a.
PackpbIBaTh OMOJIOTMYECKUI CMBICI
MHUTO3a

5.2

DopMBbI
[Pa3MHOKEHUS
OpraHru3MOB

DopMBI pa3MHOKEHHUS OPTaHU3MOB:
OecIo0€ U I0JI0BOE.

Buipl 6ecrionoro pa3MHOKECHUS
neJIeHEe HaJBOE U ITOYKOBAHUE OJTHO-
1 MHOTOKJICTOYHBIX, CITOPOOOpa30BaHHE,
BEreTaTHBHOE PAa3MHOXKCHHE.
IckycCcTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €T0 3HAUCHHE
TJTSICEICKIIMH.

[lom0BO€ pa3MHOKEHUE, €TI0 OTIINYHUSA
0T OECII0JIorO.

lemoncmpayuu:

PackpbIBaTh COJIEpKAHUE TEPMUHOB
Y TIOHSATUM: Pa3MHOKEHHE, KIIOH,
MOJIOBBIE KJIETKU (TaMETHhI),
SMIEKIIETKA, CIEPMATO30M 1, 3Ur0Ta,
NIeJIEHUE HAaJIBOE, IOYKOBAHMUE,
criopynsanus, pparMeHTanus,
BEr€TaTUBHOE Pa3MHOXKEHUE,
CEMEHHOE Pa3MHOKEHHE, ONbUICHUE,
ITBOMHOE OIJI0JIOTBOPEHUE, MOJIOBbIE
PKEJIe3bl, CEMEHHUKH, SIMUYHUKU,
OIIOJOTBOPEHHE (HAPYIKHOE,
BHYTPEHHEE).
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Tabauywvl u cxemol: «OopMbl
Pa3MHOXXEHUS OPraHU3MOBY, «JlBOWHOE
OIUIOJOTBOPEHUE YIIBETKOBBIX
pacTeHuiny, «JlemeHue KIeTku
OakTepuny, «BeretaTuBHOE
[Pa3MHOKEHUE pacTeHui», «CTpoeHue
MMOJIOBBIX KIIETOK)

XapakTepu3oBaTh 0COOCHHOCTH

1 3HaYCHHE OECIIOIOTO U MOJIOBOTO
crioco00B Pa3MHOKEHHS.

BoiensTe BUAbl 6€CI0I0T0
Pa3MHOXCHHUS; BBISIBIISTH B3aUMOCBSI3U
MeX Ty hopMaMu U criocodamu
pPa3MHOXCHHS, U X OHOJIOTHYECKUM
3HAYCHHUEM.

BnaaeTs mpuéMamMu BEreTaTUBHOTO
Pa3MHOXCHHS KYJIbTYPHBIX pacTCHUH
(Ha IprMepe KOMHATHBIX ).
XapakTepu30BaTh MOJOBBIC KICTKHU:
STATIEKIICTKH, CTIEPMATO30U/IbI;
BBISIBJIATH OCOOCHHOCTH

UXCTPOCHUS

0.3

Metio3s

Meito3. Cranuu Meitos3a. IIporecchl,
MPOUCXOAAIINE HA CTaAUSIX Meho3a.
[loBeieHME XpOMOCOM B MEHNO3€E.
Kpoccunrosep. buonornueckuii CMbICI
Y 3HAYCHUE MEHO03a.

lemoncmpayuu:

Tabauyvl u cxemvi: «JICTCHUCKICTKI,
«Meio3y.

Obopyoosanue: moaens JIHK;
MarHUTHas MO/IeJb-anTUTMKaIHs

«JleneHue KIeTKu»

PackpbIBaTh cofiepikaHre TEPMUHOB U
MOHSATHM: MEHO03, KOHBIOTAIHs
XPOMOCOM, TIEPEKPECT (KPOCCHUHTOBED)
XPOMOCOM, TaMETHI.
XapakTepu30BaTh MEMO3 KaK CIIOCO0

KJICTOYHOI'O ACJICHMA, OIINCBhIBATDH MEHo3
M0 CTaAuAM, CPpaBHUBATb CTAJIHNH Meo3a

1 MHUTO3a.

Pa3znuuarh Ha pUCYHKax CTaJuu MEN03a;

PacKpbIBaTh OMOJOTMYECKOE 3HAUCHUE
Meo3a
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5.4 |OGpa3oBaHue u ["ameTroreHnes — nporiecc 0Opa3oBaHUs PackpbiBaTh CoiepKaHNEe TEPMUHOB U
[Pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y>KWBOTHBIX. MOHSITUIN: TaMETOTeHEe3, CIIEPMATOTeHE3,
KJIETOK. [TonoBbIe Keyne3bl: CEeMEHHUKU U 0OreHe3, CIIepMaTO301 1, aKpOCcoMa,
OnuiogoTBOpEHNE ssmaHuKA. OOpa3oBaHUe U pa3BUTHE SIICKIIETKA, TTOJISIPHBIC TEbIIA.

IMOJIOBBIXKJICTOK — I'aMCT (CHepMaTO3OI/II[, XapaKTepngoBaT[, 0COOEHHOCTH
AALIEKIIETKA) — CIIEPMATOTEHE3 M OOTE€HE3. [raMeTOreHesa y KUBOTHBIX U €r0 CTaJINU;
OvCO6eHHOCTH CTPOCHMA MOJIOBBIC KJICTKH JKUBOTHBIX M OITUCHIBATH
STMIIEKIJIETOK U CTIEPMATO30HI0B. NPOTECC HX PA3BUTHA.

Onnonorsopenue. [laprenorenes. CpaBHUBATh CIIEPMATOIE€HES M OOTE€HES.
HAemoncmpayuu: OnuchIBaTh OIIOOTBOPEHHUE,

Tabnuybr u cxemol: «IIpsAMOEr HENMPAMOE |5 0m0rMUECKOe 3HAYCHIE

pasBuTuey, «I'ameTorenes OTLI0NOTBOPEHHS!

Y MJIEKOTTUTAIOIINX U YETIOBEKAY.

Obopyodosanue: Mosienb MeTada3zHoM

XPOMOCOMBI, MUKPOCKOTI,

MUKpompenapaThl «CrepMaTo30H bl

MJICKOITUTAIOIIETOY, «SHIeKIeTKa

MJICKOTTUTAIOIIET 0.

VlabopamopHusle u npaKkmuyecKkue

padomul:

Jlabopatopnas padota Ne 4. «3yuenue

CTPOEHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX

MUKpOTIpETapaTax»

5.5 MaauBugyaibHOE NuauBuayanbHOe pa3BUTHE (OHTOreHe3). |PackpbIBaTh coJiepaHUE TEPMUHOB U
pa3BUTHE OMOPHOHATLHOE Pa3BUTHE MOHSITUN: OHTOT€HE3, SMOPUOTECHES,
OpraHu3MOB (amMOpuoreHes3). Itanbl SMOPUOHAIBHOTO  BUTOTa, IpobJieHne, 0J1acToMepHlI,

Pa3BUTHUS Yy TO3BOHOYHBIX )KUBOTHBIX: MopyJa, Oyactyna, 6J1acToLEb,
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Npo0OJieHNe, racTpyJsIusi, OPraHOreHE3.
[TocTamOpuoHaibHOE pa3BUTHE. THUITBI
OCTAIMOPUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He MpsiMoe (JINYMHOYHOE).
BnusiHue cpenbl Ha pa3BUTHE
OpPraHu3MOB; (PaKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOJKJICHHBIC YPOJCTBA.
Poct u pa3Butue pacrenuit. OHTOreHe3
[[BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,
CTaJlny Pa3BHUTHSI.

Vlemoncmpayuu:

Tabnuywvl u cxemvl: «OCHOBHBIE CTAIUU
oHTOreHe3a», «[Ipsimoe u HenpsMoe
pa3BuTHE», «/|BOITHOE OMIIOIOTBOPEHHE
YIIBETKOBBIX PacTEHUN»

racTpyla, Helpyna, OpraHoreHes;
3apO/JIBIIICBBIC JIUCTKH: SKTOICPMa,
Me30JIepMa, DHTOICPMA;

HemnpsiMoe (JIMYMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCIIOpa, IbUIbIIEBOE
3EpHO, CIIEPMUHU, 3aPOJIBIIIEBBIN MEIIOK,
NTBOMHOE OTUIOIOTBOPEHUE.
OnpeaensTs ATanbl SMOPUOHATBEHOTO
pa3BHUTHS XOPJIOBBIX HA CXeMaX U
mpernapaTax ¥ ONMKUCHIBATh TPOIIECCHI,
MPOUCXOISAIINE HA KAXKIOM dTarle.
CpaBHUBAThH NEPUOJIBI OHTOTCHE3A;
MPsSMOE U HENpIMOe (JIMYMHOYHOE)
MOCTIMOPHOHANIBEHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U APYTUX
XOPJIOBBIX.

OOBSICHATH OMOJIOTMYECKOE 3HAUCHUE
Pa3BUTHS ¢ METaMOP(O30M;
OTPHUIATEIHPHOE BIUSHUE aJTKOTOJIS,
HUKOTHHA U JIPYTUX TE€PATOTCHHBIX
(haKkTOpPOB Ha pa3BUTHE 3aPO/IbIIIA
YeJI0BEKa.

OnuchIBaTh MPOLIECC IBOMHOTO
OTLTIOIOTBOPEHMSI Y IIBETKOBBIX
pacTeHui

NOCTAIMOPUOHAJIBHOE Pa3BUTHE: MPSMOEU

Toro uacoB mo TemMe
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Tema 6. HacjieacTBEHHOCTh M K3MEHYHUBOCTH OPraHNU3MOB

6.1 ['eneruka — Hayka 1 [Ipenmer n 3a7a41 T€HETUKH. PackpbIBaTh COEp)KaHUE TEPMUHOB U
0 HACJIEICTBCHHOCTH Posb 1muTosnoruu v A MOPUOJIOruU MOHSTUN: T€H, TCHOM, T€HOTHII, ()EHOTHII,
1 U3MEHUYHUBOCTH B CTAHOBJICHMU I'eHEeTUKU. BKiaz XPOMOCOMBI, JLIENIBHBIE TEHBI (AILIEIHN),
[POCCUNCKUX U 3apyOEIKHBIX YUCHBIX B FOMO3MI0Ta, Ir€Tepo3nurora,
[Pa3sBUTHE T€HETUKU. METOIbI TEHETUKH JIOMUHAHTHBII IPU3HAK (TeH),
(THOPHIOIOTHUCCKHIA, pELECCUBHBIN MpU3HaK (I'eH), YUCTast
LU TOr€HETUYECKUN, MOJIEKYJIIPHO- JTHHYSL, THOPHA.
reHETHYECKHIA). [lepeuncnsaTh U XapakTepU30BaTh METO/IbI
OCHOBHBIE T€HETUYECKUE TTOHSTHS. reHETHKU: THOPHI0IOTrHIEeCKHUA,
[eHeTHYECKast CUMBOJIMKA, [IUTOT€HETUYECKUM, MOJIEKYIISIPHO-
1ICTIONIb3yeMasl B cCXeMax ckpemuBanuid. — [CHCTHHCCKUM, TOMUHAHTHBIC 1
lemoncmpayuu: pEleCCUBHBIC MPU3HAKU PACTEHUHN U
ITopmpemui: I'. Mengens, T. Mopras, KUBOTHBIX.
H. 1. BaBunos, C. C. YeTBepuKoB, [losb30BaTHCS TCHCTHICCKON
H. B. Tumodees-Peconckuii TEPMHUHOJIOTHEH U CHMBOJIMKOM /IS
Obopyoosanue.: MOJICNb- allTJTAKAIUS 3aICH TCHOTUIITICCKNX CXCM
CKpEIIMBaHUS
«MOHOTUOPHUIHOE CKPEITMBAHUEY,
repbapuii «I'opox MoceBHOI
6.2 [3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHUS PackpbiBaTh COAEPKAHUE TEPMUHOB
HACJIE0BAHMS [IPU3HAKOB, YCTAHOBJICHHbBIE U TIOHSTHI: MOHOTUOPUHOE
MPU3HAKOB. [". Menaenem. MoHoruGpumaHoe CKpemuBaHue, GEHOTUITUICCKUE
MoHoruopuaHoe CKpellrBaHue. 3aKOHEIMHOOOpa3Hsl IPYIIIbI, TAOPUIOIOrMIECKUE METON,
CKpCIIBAHUE rUOPHIOB MepBOro mokoneHus. [IpaBuiio  [9UCTHIC JTUHUH, JOMUHUPOBAHHUC TCHOB

NTOMUHUPOBAHUS. 3aKOH pacllerIeHUs
[IPU3HAKOB. | MIIOTE3a YMCTOTHI TAMET.
[TonHOEHM HEMONTHOE JOMHUHUPOBAHMUE.

(MOJTHOE, HETIOIHOE ), PacilleTICHHE
B IOTOMCTBE.
OnuchiBaTh METOAUKY MTPOBECHUS
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Vlemoncmpayuu:

[ lopmpemur: I'. MeHens.

Tabnuyer u cxemovl: «MoHOrHOpHUIHOE
CKpEILMBAHUE U €T0 HUTOTCHETUYECKAS
OCHOBa», «3aKOH PAaCIIECIUIEHUS U €ro
[IUTOT€HETUYECKAS] OCHOBAY, «3aKOH
YUCTOTBI TaMET».

Obopyodosanue:

MOJIeNTU-anTuIMKauu «MoOHOTHOpUIHOE
cKpelrBaHuey, «HenomnHoe
NTIOMUHHpOBaHUe», repdbapuit «I'opox
[IOCEBHOM»

[". MeH1eneMOnbITOB 10 U3YyUYECHUIO
HacJIeI0BaHUsl OJTHOU Iapsl IPU3HAKOB
y TOpoXa IOCEBHOIO.

PackpbIBaTh COAEpPKAHUE 3aKOHOB
eIMHOO00pa3usl THOPUAOB MEPBOTO
[MOKOJICHUS U 3aKOHA PACIICIUICHU.

OOBSACHATH TUTIOTC3y YUCTOTHI 'aMCT.
3anuChIBaTh CXEMBI MOHOI‘I/I6pI/II[HOI‘O
CKpCUIMBAHUWA, OOBSICHSITH €r0
IMMUTOJIOTUYCCKHUEC OCHOBBLI U PCIIATH
I'CHCTUYCCKUC 3aJadu

Ha MOHOFI/I6pI/I21HOC CKpPCUINBAHUC

6.3

JlurubpuaHoe
CKpEIIBaHUE.
3aKOH HE3aBUCUMOTO
HAaCJIEJOBAHUS
PU3HAKOB

JluruOpuaHOe CKpenBaHue. 3aKoH
HE3aBUCHUMOTO HACJIETIOBAHUS
PU3HAKOB. [{lUTOreHETHYECKNE OCHOBBI
MUTHOPUIHOTO CKPEIIMBAHHUS.
IAHATU3UPYIOIIEE CKPEIIMBAHUE.

M cnonp30BaHNE aHATU3UPYIOLIETO
CKpEILUBAHUS VISl ONIPEICIICHUS
reHOTHUIIa OCOOU.

lemoncmpayuu:

llopmpemuol: I'. Mennens. Tabauywbi

u cxemwl: «Jlurubpugnoe
ckpenmuBanuey, «llutTomornueckue
OCHOBBI IUTHOPUTHOTO CKPEIIIUBAHUSY.
Obopyoosanue: MOAETb- AlTUIMKALTUS
«/lurnbpuaHOE CKpenuBaHue)

PackpbiBaTh coAepkKaHUE TEPMHUHOB U
MOHSATUN: TUTHUOPUIHOE CKpEIIMBaHUE,
QHAJIM3UPYIOIEE CKPEIIBAaHUE.
OnuceiBaTh ONBITEI . MeHaens

10 U3YUYEHUIO HACJICAOBAaHUS ABYX Map
MPHU3HAKOB Y TOPOXa MOCEBHOTO.
PackpbiBaTh CoAepKaHUE 3aKOHA
HE3aBHCUMOT0 HACJICIOBAHUS TTPU3HAKOB.
[IpyMeHATh MATEMATUYECKAN PACUET C
[MOMOIILI0 METOAA MEPEMHOKEHHUS
BEPOSITHOCTEN M 3aITUCh C TOMOIIBIO
(hEHOTUITNYECKUX PAIUKATIOB
pacIICIUICHUs NPU3HAKOB Y MMOTOMKOB
1Mo (PEHOTUIY U TEHOTHITY.

3anmuchIBaTh CXEMbl JUTHOPHUIHOTO
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CKpEIIMBaHUs, OOBSACHATH €ro
LIUTOJIOTUYECKHE OCHOBBI U PEIIaTh
reHeTUYECKHE 3aJ1a4dl Ha TUTUOpUIHOE
CKpEILMBAHUE

6.4

ClienJIEHHOE
HACJIEIOBAHUE
MPU3HAKOB

CuernyieHHOE HACJIeJ0BAaHUE MPU3HAKOB.
Pabota T. MopraHna no cuerjieHHOMY
Haclie0BaHuIO TeHOB. Hapyiienue
CLICTUICHUS T€HOB B PE3YJIbTATE
KpPOCCHUHTOBEpPA. XpOMOCOMHAs TEOPUS
HAaCJICICTBEHHOCTH.

['eHeTHYECKHE KAPTHI.
Vlemoncmpayuu:

[ lopmpemubr: T. Mopras.

Tabauywl u cxemol: «Meio3y,

«I eHeTHYeCKUE KapThl paCTCHHI,
PKUBOTHBIX M YEJIOBEKaY,
«B3anMoelicTBre ayJICIbHBIX T€HOBY.
Obopyoosanue: MUKpoTIpeniapaT
«JIpo3odmiay (Hopma, MyTauu GoOpMbI
KpPbUIbEB U OKPACKU Teja), MUKPOCKOIL,
Mozenb-anmunKanus «llepexpéct
XPOMOCOM.

Vlabopamopusle u npaKkmuyeckue
padomul:

Jlabopatopnas pabota Ne 5. «3yuenne
PE3YyIHTaATOB MOHOTHOPHUIHOTO

U AUTHOPUTHOTO CKPEIBAHUS

PackpbIBaTh coiep>KaHNE TEPMUHOB U
MOHSATUI: CLIETUIEHHOE HACJIE0BaHUE
MPU3HAKOB, PEKOMOUHAIIUS TE€HOB,
FEHETUYECKHUE KAPThl XPOMOCOM,
MOpPraHuja.

Ha3bIiBaTh OCHOBHBIE TTOJIOKEHUS
XPOMOCOMHOM TEOPUHU
HacyieacTBeHHOCTH T. MopraHa;
pacKpbIBaTh COJEPKaHUE PAOOTHI

T. Moprana no CuerjieHHOMY
HAaCJICI0BAaHUIO T€HOB U IIPUYNHBI
HapYyIICHUs CLEIUICHUS MEXAY T€HaMHU.
3anuchIBaTh CXEMbI CKPEIIMBAHUS

[IPY CLICTUIEHHOM HacCJIEJ0BaHUH,
OOBSCHATH TPUIMHBI PEKOMOMHAITIN
FE€HOB, ONPEIEIIATh YUCIIO TPYIIII
CLCIUICHUSI TEHOB; PEIIATh TEHETUYECKUE
3a71a4M Ha CLIETUIEHHOE HACJIEJOBaHUE
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y Ip030(hUIIbI Ha TOTOBBIX
MUKpOTIperiapaTax»

6.5 [enermka moda. ['eneTrka nona. XpoMOCOMHOE PackpbiBaTh cofepKaHUE TEPMUHOB U
HacnenoBanue ONpEAECICHUE M0JIa. AYyTOCOMBI U MOHSTUN: XpOMOCOMHBIN HaOOp,
MPU3HAKOB, [TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble 1 [@yTOCOMBI, TTOJIOBBIE XPOMOCOMBI,
CLIETUJIEHHBIX C TIOJIOM reTeporaMeTHbIE OPTaHU3MBI. rOMOTaMETHBIN MOJI, T€TePOraMeTHbIN

HacnenoBanue npu3HakoB, CUCIUIEHHBIXC |[10JI, CUETUIEHHOE C MOJIOM HAaCJIEJOBAHUE
[TOJIOM. [MPU3HAKOB.
lemoncmpanuu: OOBSACHATH ITUTOJIOTUIECKUE OCHOBBI
ITopmpemui: T'. Mennens, T. Mopras, XPOMOCOMHOI'O MEXaHU3Ma OIPEAECICHUS
H.U. BaBuios. 110JIa Y pa3JIM4YHbBIX OPTaHHU3MOB.
Tabauywvl u cxemol: «I'eHeTHKA MO, CpaBHHBATh 3aKOHOMEPHOCTH
(<3aKOHOM€pHOCTI/I HACJICOBaHMS, HACJICAOBaHUA ITPU3HAKOB, CHCIIJICHHBIX
CLICTJIEHHOTO € MoJiom», «KapruoTusl 1 HC CICTUICHHBIX CIIOJIOM. Pemnath
YeJloBeKa U JKUBOTHBIXY TCHETUYECKHE 3aJ]a4d Ha HACJICIOBAHUE
CLUETUICHHBIX C ITOJIOM ITPU3HAKOB

6.6 [MI3MEHYHMBOCTS. M3MmeHunBOCTh. BHUibl N3MEHYMBOCTH: PackpbiBaTh conepkaHue TEPMUHOB U
HenacnencrBeHHnas HCHACJICJACTBCHHAI U HACJICACTBCHHA. NOHATUMN: U3MEHYUBOCTD,

M3MEHUYMBOCTE PoJIb cpejibl B HEHACIICACTBEHHOM HAaCJICICTBCHHAs: U3MEHYNBOCTB,

M3MEHUUBOCTH. XapaKTEPUCTHUKA
MOAU(DHUKAITMOHHON H3MEHUYUBOCTH.
BapuanmoHHbIN Pl M BapUallMOHHAS
kpuBas. Hopma peakiuu nprsHaka.
KonnuecTBeHHBIE M KAUSCTBEHHBIC
MIPU3HAKK U UX HOPMA PEAKIIUU.
CoiicTBaMOIU(PUKALIIOHHOM
M3MECHUYUBOCTH.

HEHACJIEACTBEHHAsI U3MEHUYNUBOCTb,
MOIU(PUKAIIMOHHAS U3MEHINBOCTD,
BAPUALMOHHBIN Psi/i, BAPHUAHTA,
BApHALMOHHAS KpUBasi, IPU3HAK,
HOpPMa PEaKLINH, KOJJUYECTBEHHBIE U
KaueCTBEHHBIE MPU3HAKH.
KnaccudummpoBaTs BUIBI
M3MEHUYMBOCTU U BBISBIISITH UX
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Vlemoncmpayuu:

Tabnuyst u cxemol. «Bunbl
M3MEHYMBOCTIY, «MoaupukanoHHast
M3MEHUYUBOCTB.

Vlabopamopuvle u npakmuyieckue
padomowi:

JlaGoparopnas pabota Ne 6. «3yuenue
MOAU(DUKAITMOHHON U3MEHYHUBOCTH,
MOCTPOECHHUE BapUALMOHHOTO pPsija U
BAPUALMOHHOU KPUBOW»

OMOJIOTHYSCKHE OCOOCHHOCTH.
[IepeduciaTe CBOMCTBA
MOIU(DUKATTMOHHON U3MEHUUBOCTH U
OOBSCHATH €€ 3HAUCHHE ISl OPTaHU3MOB.
PaznuyaTh KOJIMYECTBEHHEIC U
KaueCTBEHHBIE TTPU3HAKU, CTPOUTH
BapUAIIMOHHBINA PsiJ, BAPUALIUOHHYIO
KPUBYIO, BBIUMCIISATH CpEeJHEE 3HAUCHUE
MpU3HaKa

6.7

HacnencrBennas
N3MEHYUBOCTD

HacnencrBenHas, WM TeHOTUIIMYECKAs
M3MeHYMBOCTh. KoMOMHATUBHAS
M3MEHYMBOCTL. Meilio3 U nmoJjioBo#
MPOIIECC — OCHOBA KOMOMHATHBHOM
M3MEHUUBOCTU. MyTalimoHHast
N3MCHUYHUBOCTb.

Kiaccudukanys MyTamuii: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE.

HacTtoTa ¥ MpUYMHBI MYyTaIHAM.
MyTareHHble (HaKTOPBHI.

3aKOH TOMOJIOTHUYECKUX PSAJI0B

B HACJICACTBEHHON M3MeHUYUBOCTH H.
1. BaBuiioBa. BHesinepHas
HACJICJICTBEHHOCTh U U3MEHUYHUBOCTb.
lemoncmpayuu:

[ lopmpemur: I'. ne ®pu3, H. 1. BaBunos.

Tabnuyet u cxemol: «MyTallMOHHAS

PackpriBaTh co/iep)KaHUE€ TEPMHUHOB U
MMOHSATHI: HACJEICTBEHHAs
M3MEHYMBOCTH, KOMOMHATHBHASA
M3MEHUYUBOCTb, MyTallUOHHAS
M3MEHUYUBOCTb, MYTaHT, MyTalllH:
rE€HHbIC, XPOMOCOMHBIE, TCHOMHBIE;
MOJTUIITIONINS, AHCYIIOUIUS, MyTareHbl.
XapakTepu3oBaTh HACJIEICTBEHHYIO
M3MEHYUBOCTD; (POPMYJIUPOBATH 3aKOH
rOMOJIOTUYECKHUX PSIJIOB

B HACJICJICTBEHHON M3MEHUYHUBOCTH

H. 1. BaBunoBa u 00BsACHITH €T0
3HAYCHHEJIS OMOJIOTHU U CEJICKIIHH.
KiraccubunmupoBath MyTariu: TeHHBIC,
XPOMOCOMHBIE, TCHOMHBIE ¥ TTPUBOIUTH
MIPUMEPBI MyTALU.

OOBACHATh MPUYMHBI BOSHUKHOBECHUS
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N3MEHYHBOCTBY.
Obopyodosanue. MUKPOCKOTI,
MUKpornpenapat «Jpo3zodpunay (Hopma,
MyTaluu (GOPMBI KPBUIBEB M OKpacKa
Tena); KOMHATHBIE PACTeHUS C MEeCTPOi
OKpPACKOM JINCTHEB.

Vlabopamopnusle u npakmuyecKkue
padomowi:

JlaGoparopnas pabota Ne 7. «AHanu3
MyTalui y Ap0o30QHIIbI HA TOTOBBIX
MUKpOITperapaTax»

MyTalHH, posib (PaKTOPOB-MYTareHOB.
CpaBHUBATbh BUIbI MYyTallUil; BBIABISATH
[IPUYMHBI HACJICACTBEHHOU
M3MEHUYMBOCTH, MCTOYHUKH MYTareHOB B
OKpY>Karoliel cpene (KOCBEHHO).
XapakTepu30BaTh BHESICPHYIO
HACJIeICTBEHHOCTh U U3MEHYHBOCTb

6.8

['eHeTHKa 4yeI0BEKa

['eneTuka yenoseka. Kapuorun
YyeJIoBeKa.

(OCHOBHBIE METOAbI TEHETUKH YeJIOBEKA:
reHeaJIOTMYECKUI, OJIM3HEIOBBIMH,
[IUTOr€HETUYECKUI, OMOXUMHUYECKHI,
MOJICKYJIIPHO-T€HETUYECKHUM.
CoBpeMEHHOE OIpeIeICHUE TEHOTHUIIA:
MMOJTHOT€HOMHOE CEKBEHUPOBAaHUE,
FEHOTUITUPOBAHUE, B TOM YHCIIE

¢ nomouieto [11[P-ananmu3a.
HacnencrBeHHbIE 3a00J1eBaHUS
YeJIOBEKA: TCHHBIC 00JIe3HHU, O0JIC3HNUC
HACJICJICTBEHHOM
MPEIPACTOI0KEHHOCTBIO, XPOMOCOMHBIE
0one3nn. CoMaTHYCCKHE U
FeHEPATUBHBIC MyTALIUH.

PackpbIBaTh coiep’aHue TEPMUHOB U
MOHSITHI: KapUOTHIT YeJIOBEKa,
[UTOTEHETUYECKUIN METO/,
reHeaJIorMueCKUil METO/1, POJIOCIIOBHEIE,
OJIM3HEIIOBBIA METO/I, HACTIEACTBEHHBIC
0oJie3Hu: (MOHOTCHHBIE,

C HACJICACTBEHHOM
MPEIPaCIONOKEHHOCTHIO,
XPOMOCOMHBIE), MEAUKO-TEHETUYECKOE
KOHCYJIbTUPOBaHHUE.

[lepeyucnsiTb 0COOEHHOCTH U3YUYEHUS
F€HETUKH YeJIOBEKA; MPUBOJIUTH IPUMEPHI
HACJICICTBEHHBIX O0JIe3HEH YeI0BeKa,
XapaKTepU30BaTh METObI UX
MpoPUIAKTUKN; 0OOCHOBBIBATh 3HAUCHHE
MEeJIUKO-T€HETUYECKOTO
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CtBoJIOBBIC KJIETKU. [[pUHIIUIBI
3I0pOBOT0 00pasa KU3HH, TUArHOCTUKH,
MPOPUIAKTUKN U JICYCHUSI TEHETUYECKUX
Oone3Hel. Menuko-reHeTHYecKoe
KOHCYJIbTUPOBAHUE. 3HAYEHNE
METUIIMHCKON T€HEeTUKHU

B [IPEJIOTBPAIICHUHN U JICYCHUHU
reHEeTUYECKUX 3a00JI€BaHM yeIoBeKa.
Vlemoncmpayuu:

Tabauywl u cxemwl: «HacnemoBanue
pe3yc-hakropay, «I'eHeTHKa TPy
KPOBU.

Vladopamopusle u npakmuyueckue
padomoi:

[TpakTuyeckast pabora Ne 2.
«CoCTaBJIEHHE U aHAIIN3 POAOCIOBHBIX
YEIOBEKa»

KOHCYJIbTUPOBAHUS.
BbISBIISATE U CPAaBHUBATH MEKIY COOOM
NTOMUHAHTHBIE U PELIECCUBHbBIEC TPU3HAKU
4eJI0BEKa.

CoCTaBIIATh U AHAIM3UPOBATH
POZIOCTIOBHBIE YETIOBEKA

M Toro yacoB mo TemMe

8

Tema 7. Cesiekuusi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOT UM

7.1

Cenekuus Kak HayKa
U TpoLecc

1

Cenekuys Kak HayKa 1 MpOoLECC.
3apoxaeHne CeNeKIUU U JOMECTUKAIUSL.
Yuenne H. W. BaBunosa o neHnrpax
MHOTO00pa3us ¥ TMPOUCXOKICHUS
KYJbTYPHBIX PACTCHUIA.

[{eHTpBI NPOUCXOKACHUS JOMAITHUX
PKUBOTHBIX.

Copr, nopoza, mramm.

PackpbiBaTh copep)kaHUE TEPMHUHOB
Y TIOHSITHI: CEJICKIUS, COPT, MOPO/Ia,
MITaMM, JOMECTHUKALIHS, HIIH
0JIOMaITHUBaHUE, [ICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIX PACTCHUU U
PKUBOTHBIX, THOpUIU3ALINS,
MCKYCCTBEHHBIN OTOOP.
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Vlemoncmpayuu:

[ lopmpemor: H. 1. BaBunos.
Tabnuysl u cxemsbi: kapta «LleHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYPHBIXpacTeHU», «Ilopoasl
NOMAIIHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUI.
Obopyodosanue.: MyJISHKU TUIOJIOB U
KOPHEIJIOAOB TUKUX POpM U
KyJbTYPHBIX COPTOB PACTCHUII;
rep6apuii «CenbCcKOX03sIIICTBEHHBIE
[PACTEHHUSI»

Ha3biBaTh M CpaBHUBATH OCHOBHBIE
ATaIbl PA3BUTHUS CEIIEKIUU.

MN3narats yuenue H. 1. BaBunosa

0 LEHTPaxX MPOUCXOKIECHUS KYJIbTYPHBIX
PACTEHUM; pa3anyaTh LUEHTPHI HA KapTe
MHpa, CBA3bIBATH UX MECTOIOJIOKEHUE

C o4araMu BO3HUKHOBECHUSAPEBHEUIIINX
[IUBUIN3AIUH.

CpaBHUBATH COpPTA KYJbTYPHBIX
PaCTEHHH, MOPOJBI TOMAITHUX
PKUBOTHBIX U UX JUKUXIIPEIKOB.
OueHuBaTh POJIb CENEKINN

B 00€CIeueHNH TPOIOBOJIbCTBEHHOM
0€30MacHOCTH YeJI0BEUeCTBA

7.2

MeTtoabsl 1
TTOCTHKEHHUSA
CEJICKIIMY PACTEHUMN

1 JKUBOTHBIX

COBpEMEHHBIE METO/IbI CENEKIUU.
MaccoBblif 1 HHIUBUAYAJTbHBIH OTOOPHI
B CEJICKIUUPACTEHUN U KUBOTHBIX.
OLeHka sKcTepbepa.
bJIM3KOPOICTBEHHOE CKPEIIMBAHUE —
UHOpUIMHT. YncTas TuHUS.
CKpenBaHue YNCTHIX JIMHUH.
["eTepo3uc, wim rudpuHas CUia.
HepoacTtBeHHOE CKpenMBaHue —
ayTOpuauHr. OTnanéHHas
rubpuau3anus u e€ycrexu.
ICKyCCTBEHHBI MyTareHe3 U MOJIy4YECHHUE
[MOJUIIONAO0B. [{OCTHXKEHUS CeleKInH

PackpbiBaTh coepKaHHE€ TEPMUHOB U
MOHSATUIN: HCKYCCTBEHHBIN 0TOOD,
MacCOBBI OTOOP, MHAUBUIYaTbHBIN
0TOOP, IKCTEPBEP, OJIU3KOPOICTBEHHOE
CKpELIMBAHUE, YNCTasl JIUHUS, TETEPO3HC,
HEPOJICTBEHHOE CKPEIIMBAHMUE,
MCKYCCTBEHHBI MyTareHes,
nonurionibl. CpaBHUBATH (HOPMBI
HMCKYCCTBEHHOI'0 0TOOpa (MaccoBOro u
WHMBHU1YaJIbHOTO), BUJIbI
ruopuan3anuu (0JIM3KOPOICTBEHHON 1
OTJAJICHHOMN), CIOCOOBI TTOTYICHUS
MOJIUTIOUIOB.
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[PaCTeHUN, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.
Vlemoncmpayuu:

[ lopmpemor: 1. B. Muuypus,

I'. JI. Kapneuenko, M. @. IBaHOB.
Tabnuyel u cxemol: «OTnaneHHas
rubpuan3anus», «PaboTel akajgemMuka
M. @. NBanoBay, «llomumnonaus.
Obopyodosanue.: MyIISHKU TUIOJIOB U
KOPHEIJI0I0B IUKUX (OPM U
KYJbTYPHBIX COPTOB PACTCHU.
Vlabopamopusle u npakmuyieckue
padomowi:

OKcKypcuss «OCHOBHBIE METOJIBI U
JTIOCTHYKECHUS CEJIEKLIMU PACTEHUH U
PKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIUIO,
MJIEMEHHYIO (epMmy,
COPTOUCIIBITATEIIBHBIN y4aCTOK

WU TETUTMYHOE XO03SICTBO)

[IpuBOAUTE IPUMEPHI JOCTUKEHUN
CEJICKLIUY PACTEHUN U KUBOTHBIX

7.3

buorexaomorus
KaK OTpacib
MPOU3BOJICTBA

brOTEXHOIOTHS KaK OTPacib
[IPOU3BOJACTBA. | €HHast HHKEHEPUSL.

Jramnbl co3ganus pekomOuHantHoi JTHK
Y TPAHCT€HHBIX OpraHu3MoB. Kiietounas
MHXeHepUsi. KileTOuHbIE KyIbTypBI.
MUKPOKIIOHAIBHOEPA3MHOKEHUEPACTECHU .
KiioHupoBaHue

BBICOKOITPOIYKTHUBHBIX

PackpbiBaTh coliep:KaHHe€ TEPMHUHOB U
MOHATHI: OMOTEXHOJIOTHS, KIETOYHAS
WHKEHEpUs, T€HHAasi UHKEHEPUs,
KJIOHUPOBAHUE, TPAHCTEHHbIE
opranusmel, 'MO (reneTnuecku
MOIU(PUITUPOBAHHBIC OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJOTHIO KaK
OTpacib IPOU3BOJICTBA, OCHOBHBIC
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CEIIbCKOXO03AMCTBEHHBIX OPTaHU3MOB.

DKOJIOTHYECKUE U ATHUECKUE TTPOOIIEMBI.

I'MO — reHeTUYEeCKU
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.
Vlemoncmpayuu:

Tabnuyvt u cxemol: «OOBEKTHI
OuoTexHoJIOrunY, «KiteTounnie
KYJbTYPbl U KIOHUPOBAHUE,
«KoHCTpyrnpoBaHUE W MEPEHOC I'€HOB,
XPOMOCOM)

JTOCTHIXKCHUA OMOTEXHOJIOTHH B 00JIACTH

IMPOMBIIIIJICHHOCTH, CCJILCKOTO XO03S1CTBA

U MEIUIIMHBI.

[lepeuncnate U XapaKTepH30BaTh
OCHOBHBIEMETOJIBI U JOCTHKCHHUS
OHOUHKEHEPUH.

OO6Cy)1aTh YKOJIOTUYECKHUE U
ATHUYECKUE aCTICKThI HEKOTOPBIX
MCCJIeIOBaHU B 00J1aCTH
OMOTEXHOIOTHH (KIIOHUPOBAHUS,
MCKYCCTBEHHOTO OTUIOJJOTBOPCHHS,
HaTPaBICHHOTO U3MEHEHHS TeHOMA H
CO3aHMs TPAHCTEHHBIX OPTaHU3MOB)

HToro yacoB 1o teme

PesepBHOE Bpems

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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11 KJIACC

HaumeHnoBanue

No KomuyecTBO (OCHOBHBIE BUBI JEATEILHOCTH
Pa3/ielioB U TeM [IporpammHOe conepkaHue

/1 JacoB oOy4aromuxcs
y4eOHOro npeaMeTa

Tema 1. DBOJIOIMOHHAT OMOJIOTHSA

1.1 DBosronus u METOABI 1 [TpeanochUIKu BOSHUKHOBEHUS PackpbiBaTh coiepkaHie TEPMUHOB U

e€ U3ydeHus

PBOJIIOLIMOHHON TEOPUU. DBOITIOLIMOHHAS
Teopusi U €€ MECTO B OMOJIOTUH.
BriusiHue 3BOTIOIUOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUU U JPYTUXHAYK.
CBHUIETEILCTBA DBOJIIOIHMH.
[IameoHTOIOrMUECKHE:
[MOCJIC/IOBATECIIBLHOCTD ITOSIBJICHUS] BUJIOB
B I1aJICOHTOJIOTUYECKOM JICTOITMCH,
nepexoHbie YOPMBI.
buoreorpadudeckre: cXoaCTBO U
paznuuune payH udaop MaTepUKOB U
OCTPOBOB. IMOPHOJIOTMIECKHE: CXOACTBAH
pasnuuus SMOPHOHOB Pa3HBIX BHJIOB
[MO03BOHOYHBIX.
CpaBHUTEILHO-AHATOMUYECKHUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHEIC,
PYAUMEHTAPHBIE OPraHbl, AaTABU3MBI.
MonekynsipHO-OMOXUMHUYECKHUE:
CXOJICTBO MEXaHHU3MOB
HACJICJICTBEHHOCTH M OCHOBHBIX

MOHSITUIN: DBOJIFOIHS, TIEPEXOTHBIC
(bopMbI, PUIOTeHETUUECKUE PSIIbI,
BUJIBI-DHICMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apOJBIIICBOTO CXO/ICTBA,
OMOTeHETUYECKUN 3aKOH,
TOMOJIOTUYHBIC U aHAJOTHYHbBIC
OpraHbl, pyJAUMEHTApHBIC OPTaHbl,
QTaBU3MBI.

[lepedyuciasiTh OCHOBHBIC ATaIlbl Pa3BUTHUS
PBOJIFOIIMOHHON TEOPUHU.
XapaKkTepu30BaTh CBUJICTEIIBCTBA
PBOJTIOLIMH:: TIAJICOHTOJIOTHYECKHUE,
Oouoreorpaduyeckue,
AMOPHUOJIOTUYECKHUE, CPABHUTEIBHO-
QHAaTOMHUYECKHUE, MOJICKYJISIPHO-
OMOXUMHUYECKHUE.

[[prBOANTE MPUMEPHI IEPEXOTHBIX
bopM OopraHu3MoB, (HUIOTEHETHYECKUX
PSIOB.

[IprBOoAMTE (DOPMYIUPOBKH 3aKOHOB
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METa0OJIMYECKUX MYTeH Y BCEX KUBBIX
OpTraHU3MOB.

/[emoncmpayuu:

[lopmpemui.: K. Jlunnein, K. b. Jlamapk,
4. lapsun, B. O. KoBanesckuii,

K. M. bap, O. I'ekkensb, . Mromiep.
Tabnuyvt u cxemol: «Pa3Burue
OpraHUYeCcKoro Mupa Ha 3emiiey,
penbedHbIe TaOTUIBI «3apOIBITITN
MMO3BOHOYHBIX JKUBOTHBIX),
«ApPXEOTITEPUKC.

Obopyodosanue. buoreorpaduyeckas
KapTa MUpa; KOJJIEKIUS «DopMbl
COXPAHHOCTH MCKOIA€MBbIX )KUBOTHBIX U
pacTeHui»; BIaXKHbIC TIPEnapaThl
«Pa3BuTHe Hacekomoroy, «Pa3putue
TISATYIITKIA

OHMOTreHETHYECKOTO U 3apOoAbIIICBOIO
CXOACTBA

1.2

HcTopus pa3Butus
MpEICTABICHUMN
00 IBOJTIOITUHU

DBosonmoHHas teopust Y. Jlapuna.
[Tpenmnockuiky BOBHUKHOBEHUS
napBUHU3MA. J[BIDKYIIIME CHUITBI
HBOJIIOIMH BUOB 1O JlapBUHY
(M30BITOYHOE PA3MHOKECHHE

MIPU OTPAaHUYEHHOCTH PECYpPCOB,
HeonpeenéHHas N3MEHUYHUBOCTD,
Oopr0Oa 3a CylecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTeTHYECKAasI TEOPHS IBOJIOIIHH

PackpbiBaTh coJepKaHUE TEPMHUHOB U
MOHSITHUI: CUCTeMaTHUKa, €CTECTBCHHBIM
M UCKYCCTBEHHBII 0TOOP.
XapakTepu3oBaTh OCHOBHBIE
ABOJIFOLMOHHBIE UEU, KOHLIEIIINU U
T€OPUHU; CPABHHUBATH B3IJIS/IBIHA BUJI U
posronMIO K. JInnues, JK.b. Jlamapka,
4. /lapBuna.

OuenuBath BKiaj JINHHES B pa3BUTHE
CUCTEMATUKHU U OOBACHSITH MPUHLIUIIBI
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(CTD) u e€ OCHOBHBICTIONOKEHHUSI.
/[emoncmpayuu:

[lopmpemui.: K. Jlunnen, XK. b. Jlamapk,
4. /lapBuH.

Tabnuyer u cxemsi: «llomynsuuny,
«KapTa-cxema mapuipyra nyTemnecTBus
Y. Japsuna», «®opmbl 00pbObI

3a CYILIECTBOBaHUE», « EcTeCTBEHHBIN
oTO0p», «MHOTrOOOpa3re COpToB
pacTtenuity, «MHoroob6pasue nopoa
PKUBOTHBIX)

OMHAPHON HOMEHKJIATYPBI.
XapaKkTepru3oBaThb COAEPKAHUE U
3HAYECHUE 3BOJIIOLIMOHHON KOHLENIUU
K. b. Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAIbHO-3KOHOMUYECKHE
MPEINOCHIIKM BOSHUKHOBEHUS
PBOJIOLMOHHONU Teopuu Y. /lapBuHa.
PackpbIBaTh COJIEpKAHNE IBOIFOLIUOHHON
reopunY. /lapBrHa; CpaBHUBATH
HEOIPEACIEHHYIO U ONIPEACIEHHYIO
M3MEHUYUBOCTb, €CTECTBEHHBIN U
HMCKYCCTBEHHBIN O0TOOP, (hOpMBI OOPHOBI
3a CYLIECTBOBAHUE.

OnuchIBaTh MOJI0KEHUS CHHTETUYECKOM
reopuu dBooIUU (CTD) u 0OBIACHATH
e€ 3HaueHHe IIOMOJIOTUHI

1.3

Bun: kpurepuu u
CTPYKTYypa.

[Tomyssiiuyst Kak Kak
BJIEMEHTApHAas €IUHULA
BHUA

Muxkpossomtonus. [lonynsuus kak
CIMHUIIABUIA M SBOJIIOIHH.
/[emoncmpayuu:

Tabauywvt u cxemol: «llomynsauumy,
«MyTalMOHHas: U3MEHUYUBOCTHY.
Obopyoosanue. MAKPOCKOTI,
MUKporpernapat «J{po3odmira» (Hopma,
MyTaIud (QOPMBIKPBUIBEB U OKPACKHU
Tena), Moaeab-anmnkanus «Ilepexpéct

XPOMOCOM.

PackpbIBaTh COJACp)KAHUE TCPMHHOB H
MOHSATHN: MUKPO3BOJIIOIIHS, BH/I,
KpUTEPUH BHJIA, apeas, MOMyJISIus,
reHoOH ], MyTallid, KOMOWHAIIUH
TE€HOB.

XapaKTepu30BaTh BUJI KAK OCHOBHYIO
CUCTEMAaTHUCCKYIO CIUHUILY U
[IEJTOCTHYIO OMOJIOTHICCKYIO CUCTEMY.
BbI1easaTh KpUTEpUu BUAQ

(Mopdostornyeckuit, GU3NOIOTUIECCKHMA,
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Vlabopamopnvle u npakmuyeckue
padomoi:

JlaGoparopnast padota Ne 1. «CpaBHeHue
BUJIOB TI0 MOP(OJIOTUUECKOMY
KPUTEPHIO

OMOXMMHWYECKHUI, TEHETUUECKUM,
PKOJIOTUYECKUH, reorpaduyeckuii) u
NPUMEHATh KPUTEPUU JJIs ONMHCAHMS
KOHKPETHBIX BHJIOB.
XapakTepu30BaTh MOMYJISIUIO0 KaK
CTPYKTYPHYIO€IMHUILY BUJIA U
PBOJIIOLINH.

OnuceIBaTh NOMYJISIUIO 10 OCHOBHBIM
MOKa3aTeIsIM: COCTaB, CTPYKTypa

1.4 JIBwKyIHe CHIIBI JIBrxyuue cuibl (pakTopbl)3BOMIOIUK  |PackpbiBaTh copepKaHWE TEPMHUHOB U
(371eMeHTapHbIe BUJIOB B Npupojie. MyTallMOHHbBIN MOHSATHN: KOMOMHATUBHAS
(baKTOpHI) PBOMIOIHH Mpolecc 1 KOMOMHATUBHAS M3MEHYUBOCTh, MyTaIlUU, MyTaIlldOHHBIN
M3MEHUMBOCTh. [lomysliMOHHBIE BOJIHBI  [IPOIIECC, MOMYJISAIIMOHHBIE BOJIHBI, Apend
U npeid redo. M3omsmus U Murpanusa. [[€HOB, U30JSLUS, MUTPAIUH.
Vlemoncmpayuu: XapaKkTepu30BaTh AIEMEHTAPHBIE
Tabnuysl u cxemol: «JIBUKYIINE CUITBI (haKTOPBI IBOIIIOIMK: MYTALIMOHHBIN
OBOJIIOLINY rporecc, KOMOMHATHUBHAS
M3MEHYMBOCTD, OMYJISILINOHHBIE BOJIHBI,
npeiid reHoB, U30JISALNS, MUTPALIHSL.
Y cTaHaBIMBaTh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEKIY
MEXaHU3MOM U pe3yJIbTaTOM JIEUCTBUS
NMBIDKYIIUX CHJT (3JIEMEHTapHBIX
(haKTOPOB) IBOTFOITUHU
1.5 [EctectBeHHBI 0TOOD EcTecTBeHHBIN 0TOOp — HampaBisiomuil  [PacKppiBaTh COIEpKAHUE TEPMUHOB U

1 ero Gopmbl

(baKkTOp BOJIIOIUU.

DopMBbI €CTECTBEHHOTO 0TOOPA.

MOHSATHI: €CTECTBEHHBIN 0TOOpP, OOphOa
3a CyIeCTBOBaHUE.
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Vlemoncmpayuu:
Tabnuyvtl u cxemol: «EcTecTBeHHBIN
oTOO0p», «boprba 3a cyiiecTBOBaHUEY

OnuceiBaTh MEXaHU3M ACHCTBUA
ECTECTBEHHOT0 0TOOpA.

XapakTepu3zoBaTh (POPMBI €CTECTBEHHOTO
oTOOpa (ABKYIIMM, CTaOWIM3UPYIOIINMA,
NMU3PYNTUBHBIN) U CPaBHUBATH UX MEXKIY
COOOM.

Xapaktepu3oBatb 00pbOy

3a CyII[ECTBOBAHHE U CPABHUBATH €€

BUBI (MEKBHUI0BAasI, BHYTPHBHUIOBAS,
O6oprba ¢ HEOIArONPUATHBIMU

(bakTopamMu BHELIHEH CpeJibl)

1.6

PesynbTatsl
PBOIOLIMHN:
MPUCTIOCOOJIEHHOCTD
OpraHu3MOB U
BH1000pa3oBaHue

[Tprcroco0IeHHOCTh OPraHN3MOB
KaK pe3yabTatT aBotonud. [Ipumepsr
TIPUCITIOCOOJICHUH Y OpTraHU3MOB.
IApoMOp] O3Bl ¥ HIHOATATITAIIH.
Buu Bumoobpa3oBaHue.

Kputepuu Buga. OcHOBHBIC ()OPMEI
BU1000pa30BaHus: Teorpaduueckoe,
HKOJIOTHYECKOE.

Vlemoncmpayuu:

Tabauywl u cxemvl:
«IIprcrocoOIeHHOCTh OPTaHU3MOBY,
«["eorpadmyueckoe BUI000pa3oBaHUE,
«IOKOJOTUIECKOE BHI000pa30BaHUE).
Obopyoosanue:

Kosutekmus «IIpumMepsl 3amuTHBIX

MPUCTIOCOOJICHUM Y dKUBOTHBIX),

PackpsiBaTh copepKaHne TEPMUHOB U
MOHSATHI: IPUCTIOCOOJICHHOCTD,
MOKPOBUTEIILCTBEHHAS U
npegocTeperarmas okpacka,
MacCKHPOBKa, BUI000pa30BaHUE.
OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHU Y OpraHU3MOB.
BEISIBISATE M0 M300pKEHUSM, HA KUBBIX
1 (UKCHPOBAHHBIX MpenapaTax MPUMEpPHI
MPUCTIOCOOJICHHOCTH PACTCHUN H
PKUBOTHBIX K YCIIOBUSAMCPE/IbI OOUTaHUS,
ITOKA3bIBaTh OTHOCUTEIIHLHYIO
11€J1€CO00Pa3HOCTh MPHUCTIOCOOTCHU.
XapakTepu3oBaTh CIIOCOOBI U

MEXaHM3MbI BUI000pa30BaHNUS,
OTHMCHIBATH U CPABHUBATH OCHOBHBIC

51




KOJIJICKITUST HACEKOMBIX C Pa3IMYHBIMU
TUIIAMU OKPAacKH; HA0Op IJI010BU
CEMSTH.

Vlabopamopnusle u npakmuyeckue
padomoi:

JlaGoparopHast padota Ne 2. «Onucanue
MPUCIIOCOOJIGHHOCTH OpPTaHMU3Ma U ee
OTHOCHTETIFHOTO XapakKTepay

(hOpPMBI SKOJIOTHYECKOTO U
reorpaduuecKkoroBU1000pa30BaHuUs

1.7 |HanpaBnenwus u mytu
MaKpO3BOJIIOLMH

MaxkposBoronus.

DopMbI HBOITFOIUH: PUIICTHYECKAS,
TTMBEPTCHTHAsI, KOHBEPIreHTHAS,
napayienbHas. HeoOpaTumMocTh
pBomoIuu. [Ipoucxoxaenue

OT HECIEHUATU3UPOBAHHBIX
MPEIKOB.

[Tporpeccupyroras crienranTu3ams.
AnanTuBHas pajualiysl.
Vlemoncmpayuu:

[ lopmpemuwr: A. H. CeBep1ios.
Tabnuyst u cxemvi: «KApoMopdo3b»,
«nnoamanramuny, «O0Iast
NereHepanus.

Obopyoosanue: monenb «OCHOBHBIC
HAIIPABJICHUS YBOJIONUNY; 00bEMHAS
Moenb «CTpOeHre TOJIOBHOTO MO3Ta
MO3BOHOYHBIX)

PackpbIBaTh co/iepKaHUE TCPMHHOB U
MOHSTHI: MAaKPOIBOJTIOIHS, (DHITOTEHE3,
OMOJIOTHYECKUI TTPOTPECC U perpecc,
apoMop o3, uaroaganTaIus, ooas
nereHeparys, alaliTuBHAs paIrualiusl.
XapakTepu3oBaTh (DOPMBI SBOTIOIUH.
BEIBIATE apoMOpP( 036l U
WM0AIaNTallid YPACTCHUN U
PKHUBOTHBIX.

CpaBHUBATh OMOJIOTHYECKUN TPOTPecc
1 OMOJIOTHYECKUM perpecc, apoMopdos,
MIM0aIanTallii0 U OOIIYIO
ereHepaIuio.

BBISBISATH B3aUMOCBSI3H MEXTY ITyTIMH
1 HaIlPaBJICHUSIMHU DBOJTIOIUH

Y PAaCTEHHUHA M KUBOTHBIX

Toro yacoB mo TemMe
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Tema 2. Bo3HUKHOBEeHHME U pa3BUTHE KU3HU Ha 3emuie

2.1 Hcropus xu3Hu

Ha 3eMJIC 1 METOJIbI
€€ U3y4CHUS.

I unote3nl
MPOUCXOKICHUS
PKM3HHM Ha 3eMile

2

JloHayuyHbIE IpEICTABICHUS

0 3apoXkAeHnU kKu3Hu. HaydHsie
FAMOTE3bl BOBHUKHOBEHHUS KU3HU

Ha 3emJiie: aOMOreHe3 UITaHCIEePMHUs.
XUMUYECKast SBOITIOIUS.
AOGUOTEHHBIN CUHTE3 OPTaHUYECKUX
BEILIECTB MU3HEOPTraHUYECKUX.
DKCIIEPUMEHTAIBHOE TOATBEPKICHUE
XUMHYECKOM DBOJIIOIUU.

HauanbHble ATanbl OMOJIOTMYECKOM
posronuu. ['unoresa PHK- mupa.
dopMupoBaHre MEMOPAHHBIX CTPYKTYP
1 BO3HUKHOBEHHUE MPOTOKJICTKH.
[lepBbi€ KJIETKH U UX IBOJIFOLIMS.
DopMUPOBAHUE OCHOBHBIX TPYIII
PKUBBIX OPraHU3MOB.
/[emoncmpayuu:

[lopmpembi:

®. Penu, JI. ITactep, C. Mumiep,A.
1. Onapum, I'. IOpu.

Tabauywvl u cxemol: «BO3HUKHOBEHHE
COTHEYHOM CHUCTEMBI,

«Pa3BuTHE OPraHUYECKOTO MUPAY,
«PacturennpHas knetkay, «JKuBoTHast
KieTkay», «lIpokapuornueckas
KJICTKA)

PackpbiBaTh COoiepKaHNEe TEPMUHOB U
MOHSTUN: KpEalMOHU3M, a0UOTEHE3,
BUTAJIM3M, TAHCTIEpMUSI, OUOII0A3,
KOallepBaThl, MPOOMOHTHI, CHMOUOTEHE3.
XapakTepu30BaTh METObI U3YUCHUS
MCTOPUYECKOTO MPOILIOr0 3eMIIH.
[lepedyucisiTb OCHOBHBIC JTAIIbI
XUMUYECKOU HOUOJOTHYECKOM
PBOJTIOLIHH.

M3narath copepKaHue TUIIOTE3 U TCOPH
BO3HUKHOBEHUS )KU3HU HA 3emMJie
(KpealroHu3Ma, CaMOIPOU3BOILHOTO
3apOKJIeHUs (CIOHTAHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnuceiBath 3KcniepuMeHTsl C. Muiepan
[". FOpu no noay4yeHU0 OPraHuYecKux
BEIIECTB U3 HEOPTaHUYECKUX MYyTEM
aOMOTeHHOTO CUHTE3a
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2.2

(OCHOBHBIE ATAIIbI
DBOJIIOINHI
OpraHUYeCKOro MUpa
Ha 3emiie, pa3BUTHE
PKU3HM 110 dpaM U
rnepuoaam

Pa3BuTre xu3HU HA 3eMJIE€ IO 3paM U
nepuogam. Karapxeit. Apxeiickas

1 IpOTEpO30McKas 3psl. [laneo3onickas
bpa u e€ Mepuobl: KEMOPUNCKHUIA,
OPIOBUKCKUH, CUITYPUHUCKHUH,
TIEBOHCKHM, KAMEHHOYT OJIbHBIM,
[IEPMCKHM.

Me3o030iicKas 3pa U €€ NepUuobl:
TPUACOBBIM, FOPCKUN, METIOBOM.
KaitHo30MCcKas 3pa v €€ Nepuobl:
[1aJ1€OT€HOBbBIN, HEOTCHOBBIN,
AHTPOIIOT€HOBBIN.

XapakTepucTUKa KJIuMara u
re0JIOTMYECKUX MporeccoB. OCHOBHBIE
ATaIlbl 3BOJIFOLUNA PACTUTEIBHOIO U
PKUBOTHOT'O MUpa. ApoMop(03bI

Y pacTeHUi U )kUBOTHBIX. [losiBIIeHUE,
[PACLIBET Y BBIMUPAHUE PYIII KUBBIX
OPraHUu3MOB.

Vlemoncmpayuu:

Tabauyvt u cxemol: «PazButue
OPraHUYECKOr0 MUPa»,
reOXpOHOJOTHYECKas Ta0IuIIa;
KoJuieKIusA «DOpMBI COXPAaHHOCTH
MCKONIA€MBbIX KUBOTHBIX U PACTCHUI.
Vlabopamopuwvie u npakmuueckue

paoomoi:

PackpbIBaTh cofiepKaHNe TEPMUHOB U
[OHSTHI: DOH, 3pa, IEPUO/I,
apoMopd03bl, UIUOATATITAIIUH.

3HATh MOCIE0BATEIBHOCTD YOHOB:
KaTapXeu, apxeu, MpOTEPO30H,
(dhanepo3oi; Ip: apxeickas,
[IPOTEPO30MCKasl, aJIC030MUCKas,
ME3030MCKasi, KAMHO30MCKas; IEPUOJIOB:
KeMOPHUNCKUIA, OPIOBUKCKHUH,
CUJIyPUMCKUI, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, TEPMCKUU,
TPUACOBBIN, FOPCKUN, MEIOBOM,
[1aJICOTCHOBBIM U HEOTCHOBBIN,
AQHTPOIIOT€HOBBI.

XapakTepu30BaTh OCHOBHbBIE COOBITHS
B Pa3BUTUU OPTaHUYECKOTO MUpPA

10 3paM U EPUOJaM re0JI0rHIeCKOn
VMICTOPUH; ITAIIbl PA3BUTHS
PACTUTEJIILHOTO U )KUBOTHOT'O MHPA.
Briienuts riiaBHbie apoMoph 036l
PACTEHUH U )KUBOTHBIX.

CpaBHUBATHh MEXKITY COOOM
[IPEICTABUTENICN CUCTEMATUUECKUX
IPYIII OPTaHU3MOB, BBISIBIISITH YEPTHI
YCJIOKHEHUS U TPUCITOCOOJIEHHOCTH
K YCIIOBUSIM KU3HU
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[Tpaktuueckas padora Ne 1. «M3yuenue
MICKOIIAEMBIX OCTATKOB PACTEHUN U
PKUBOTHBIX B KOJUICKLIUSAX).

DKCKypCcHsi « DBOIIOLUS OPraHUYECKOTO
MUpa Ha 3emMiie» (B €CTECTBEHHO-
HAy4YHbI MJIMKpaeBEeIUECKU MYy3eil)

2.3 |CoBpeMeHHas Cucrema OpraHm4ecKoro Mupa Kax PackpbIBaTh coepkaHue TEPMUHOB U
cucTeMa OTpakeHHe 3BOIIONUNA. OCHOBHBIE [OHATUI: CHCTEMATHKA, UCKYCCTBEHHAs U
OPraHUYECKOTO MUPa CHUCTEMATUYECKUE TPYNIIbI OpraHu3MoB. (CCTCCTBEHHAA KIaccuuKanys, OMHapHast

llemoncmpanuu: HOMEHKJIaTypa, IPUHIUI UEPAPXUIHOCTH.
Tabnuyst u cxemwvl: «CoBpeMeHHAs XapaKTepH30BaTh COBPEMCHHYIO
CHUCTEMY OPTraHUYECKOTO MHUpA
CHUCTEMA OPraHUYECKOr0 MHUPa» y op P
2.4 [DBomronus YeIoBeKa DBOJIIOIMS YEIOBEKA. AHTPOIOJIOTHS PackpbIBaTh COoiepKaHNE TEPMUHOB U

(aHTpOTIOTEHE?)

Kak Hayka. Pa3Butue npencraBieHun o
[TPOMCXOXKJACHNUU YeJI0BeKa. MeTo bl
M3yuyeHus aHTpororeHeza. CxoncTsa u
pa3IM4Ksl YEJIOBEKA U )KUBOTHBIX.

/[emoncmpayuu:

[lopmpemui: Y. JlapBuH.
Tabauywvt u cxemwl: «CpaBHEHUE
AQHATOMHUYECKUX YEPT CTPOCHUS
YeJIOBEeKa U YEJI0BEKOOOPA3HbBIX
00€3bsHY.

Obopyoosanue. CICTIKA WIIH

M300paKeHUs1 KAMEHHBIX OpYAUI

CucTeMaTH4eCcKOe IOJ0KCHHE YeJIOBEKA.

MOHSATUI: aHTPOTIOJIOT S, AHTPOIIOTEHE3,
uyenoBek pazymubiii(Homo sapiens),
MPSIMOXOKJICHHE, BTOpasi CUTHAJIbHAS
cucrema.

[lepeuncnsaTh 3a/1a4d aHTPOTIOJIOTHUH,
ATANILICTAHOBJICHUS U PA3BUTUS
MPEACTaBICHUN O TPOUCXOKICHUN
YEJI0BEKa.

3rmaratb OCHOBHBIE MOJ0KEHUS
reopun Y. JlapBrHa, KpUTUYECKHU
OIICHMBATh HEHAYYHYIOUH(OPMAITHIO
0 MPOUCXOKJICHUU YETOBEKA.

3HATh CHCTEMATUYECKOE TIOJIOKEHUE
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MEpBOOBITHOTO YEOBEKA: KaMHU-
yorepsl, pyouna, ckpedia

Bra Homo sapiens, mepeducisiTh ero
MOP(OIOro-aHATOMUYECKUE TTPU3HAKU
[Pa3HOr0 YPOBHSI (THII, KJIacc, OTPsIA

U 7p.).

'YcTaHaBIMBaTh YEePTHI CXOJICTBA U
pa3TUYHITYEIOBEKA U KUBOTHBIX.
OOBSICHATH U OLICHUBAThH 3HAYCHUE
HAyYHBIX 3HAHUH O TIPOUCXOKICHUN
YeJIoBEKa JIJISl TOHMMAaHKMS MeCTa M POJIU
YeIIOBeKa B MPHUPOJC

2.5

JIBrKyre CUJIIbI

(bakTophI)
AHTPOIIOTeHE3a

JIBroxyiue cuibl (hakTopsbl)
aHTpororene3a. HaciencreenHas
M3MEHYMBOCTh U €CTECTBEHHBIN 0TOOD.
OOG1ecTBeHHBINM 00pa3 KU3HH,
M3rOTOBJICHUE OPYIUN TPy/a,
MBIIIUICHUE, PEYb.

/[emoncmpayuu:

Tabauywvl u cxemol: «CpaBHEHUE
AHATOMUYECKUX YEPT CTPOCHUS YEeIIOBEKA
1 4CJIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MECTa MAJICOHTOJIOTHIECKUX
HAXOJOK MPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

O0opy/IOBaHNE: MYIISIKA
«IIpoucxoxnenne yemoBeka
(MaJICOHTOJIOTUYECKUE HAXOIKH )»

PackpbIBaTh CoJiep)KaHHEC TEPMUHOB U
MOHSTHI: (aKTOPBI aHTPOIIOTCHE3a,
IPYNIIOBOE COTPYIHUYECTBO, PEYb,
OpyIUiiHas NeATeIbHOCTD,
MOJTMMOP(PHU3M.

XapakTepu30BaTh ABUKYIINAE CUIIbI
(akTOpBI) aHTpOIIOTEHE3A:
OHOJIOTUYECKUE U COIHAIbHBIE,
CpaBHUBATh UX MEKIY COOOM
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2.6

(OCHOBHBIE CTAJINH
YBOJIFOIIMU YETOBEKA

(OCHOBHBIE CTaJIUU U BETBU HBOJIIOLIUHU
YEJIOBEKA: aBCTPAIIONUTEKH, HeoBEK
yMeJbli, YenoBeK NpsiMOXO TSN,
UenoBek HeaHAEpTaIbCKUM, YenoBek
Pa3yMHBIN COBPEMEHHOI'O THIIA.
Haxoaku ncKoImaeMbIX OCTaHKOB,
BpeMs CYIIIECTBOBaHUs, 00JaCTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO
MO3ra, 00pa3 KU3HU, OPYAUS.
/[emoncmpayuu:

Tabauywl u cxemvi: «OCHOBHBIC MECTa
MMaJICOHTOJIOTMYECKUX HAXOIOK ITPEAKOB
COBPEMEHHOI'0 YEJIOBEKa»,

«JlpeBHenmme oan», «/JIpesaue

O06opya0BaHUE: MYJISIKU

«IIpoucxoxaeHue yeaoBeka» (OrOCThI
ABCTPAJIONUTEKA, MTUTEKAHTPOIIA,

M300paKEeHUsT KAMEHHBIX Oy
MEPBOOBITHOTO YETIOBEKA: KAMHU-
Yomrmepsl, pyousna, ckpedia

JIFO I, «HepBBIe COBPCMCHHBIC JIFOAN».

HeaHIepTaliblia, KPOMAaHbOHIIA); CICTKUUIIN

PackpbIBaTh COAepKaHUE TEPMUHOB U
[MOHATHN: aBCTPAIIOTIUTEK, YETOBEK
YMEJIbIM, YETIOBEK IPAMOXOIAIINM,
HEaHJepTaIEL, KPOMaHbOHELL,
HEOJIUTUYECKAS PEBOJIIOLMS,
MEepBOOBITHOE UCKYCCTBO.
XapakTepu30BaTh U CPABHUBATH MEKIY
co0OM OCHOBHBIC CTaJIMH DBOJIIOIMHA
YEIIOBEKA: XPOHOJOIMYECKUM BO3PACT,
apeat pacrpoCTpaHeHus, 00BEM
rOJIOBHOT'O MO3ra, 00pa3 KU3HU U

opyaus Tpyaa

2.7

Uenoseueckue pacsl U
[PUPOJIHBIE
aJanTalid 4yeloBeKa

Yenoseueckue pacbl. OCHOBHBIE
OOJIbIINE PAChl: €BPOIECOUTHAS
(eBpa3uiickasi), HErpo-aBCTPATOUIHAS
(3KBaTOpHUaIbHas ), MOHTOJIOW THAS

(a3uaTcKo-aMepUKaHCKas ).

PackpbIBaTh COAEpPHKAHUE TEPMHUHOBHU
MMOHATUI: PAChl, PACOT€HE3, COLUAII-
TapBUHU3M, PaCU3M, METUCALIHSL.
XapakTepu3oBaTh U CPAaBHUBATH
[MPEICTABUTEIICMUEIIOBEYECKUX Pac,
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UepTbl mpuCcriocoOJIEHHOCTH
[PECTABUTENICH YETOBEUECKUXPAC

K YCIIOBHSIM CYIIIECTBOBaHUA. ENMHCTBO
yenoBedeckux pac. Kpurtuka
COLMAJIBHOTO TAPBUHU3MA U pacu3ma.
/[emoncmpayuu:

Tabnuyvt u cxemwvl: «YenoBeueckue
pachb»

PAcCKpbIBaTh NPUYUHBI U MEXAHU3MbI
pacoreHesa, nepeyrciisiTh U NPUBOIUTH
MpUMEPBI MPUCTIOCOOIEHHOCTH YETIOBEKaK
YCIIOBUSIM CpEJIbl, TPUMEPBI
MPUCIIOCOOUTEIILHOTO3HAYEHUST PACOBBIX
[MPU3HAKOB.

Jloka3wpiBaTh €IUHCTBO BUa HOMO
sapiens, HayYyHYI HECOCTOSATEIBHOCTD
PACOBBIX TEOPUU, UAECH COLMAIBHOTO
ITApBMHU3MA U pacusma

M Toro 4acoB 1o TeMe

9

Tema 3. Opranusmsbl 1 OKpPY:KaOLIasA cpeaa

3.1 [Dkomorus Kak Hayka 1 DKOJIOTHSl KaK HayKa. 3aJlauynu pa3fenbl |PacKpbIBaTh COAEpKaHUE TEPMHUHOB U
SKOJIOTHUH. MMOHATHI: KOJIOTHUSI, TOJICBBIC
MeToIbl SKOJOTHIECKUX UCCIIEeOBaHuii. |HAOIIONEHHs, DKCIIEPUMEHTBI,
DKOJIOTMYECKOE MUPOBO33PEHUE MOHUTOPHHI' OKPYKaIOIICH CPEIbL,
COBPEMEHHOTO 4eToBeka MO/JIETMPOBAHUE, SKOJIOTHUECKOE
MHUPOBO33pPEHUE.
/[emoncmpayuu: p p .
Mopmpempi: A. TymGombar [lepeuncisaTh 3aJ1a4d SKOJIOTUH, €&
s Al ,
K. . Pysbe, 9. Texkens pasaeibl UCBSI3U C JPYTUMHU HayKaMmHu.
. D. , . .
XapaKTepru30BaTh METOJIbI
Tabnuywvl u cxemsvi: kapta «[Ipuponnsie PAKTCPH30 cToA .
ORI 3CMITHY AKOJIOTHYECKUX UCCIIeIOBAaHUM
3.2 |Cpenbl oOuTaHUs U 1 Cpenbl 00MTaHUSI OPTaHU3MOB: BOoJIHAsl,  [PacKphIBaTh COAEpKaHUE TEPMUHOB

AKOJIOTUIECKUE
(bakTopsl

HA3eMHO-BO3/yIlIHAs, TOYBEHHAsI,
BHYTPHU-OpraHU3MEHHAas.
DKOJIOTUYECKHE (PAKTOPBI.

Kitaccudukarys 3KoJI0rHYeCcKux

M TIOHSTUI: cpesia oOOUTaHus,
PKOJIOTUYECKHUE (HDAKTOPHI,
OMOJIOTMYECKUNA ONITUMYM,

OTrpaHUYUBAIOIIUHN (JIUMUTUPYIOIINH)
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(bakTOpOB: aOUOTHYECKHUE, OMOTUUYECKUE
U aHTPOIIOTCHHBIE.

JleficTBUE 3KOJIOTrMUECKUX (DaKTOPOB

Ha OpPraHU3MBbI.

/[emoncmpayuu:

Tabauywvt u cxemovr: «CpenploOuTanus
OpTraHU3MOB)

baxTop.

XapakTepu30oBaTh YCIOBUS CPEN
0OWTaHUsl OPTaHU3MOB;
KJ1acCU(UIIMPOBATH U XapaKTEPU30BATh
HKOJIOTMYECKUE (PAaKTOPbl: AOMOTUYECKUE,
OMOTHYECKHE U aHTPOIIOTCHHBIE.
OnuceIBaTh AEMUCTBUE IKOJIOTHUECKUX
(aKTOpOBHA OPraHU3MBI.
XapakTepu30BaTh 0COOCHHOCTU
CTPOCHUS U KUZHEJIEATETbHOCTH
pacTeHHI 1 )KUBOTHBIXPA3HBIX CPEJ
oOuTaHUs

3.3

AOMOTHUYECKHE
(bakTOphI

AOuoTnyeckue (haKToOphl: CBET,
TEMIIEpaTypa, BIa)KHOCTb.
dortonepuoausm.IIpucnocobnenus
OpraHU3MOB K JIEHCTBUIO aOMOTUYECKUX
(dakTopoB. buonornyeckuepuT™MBI.
/[emoncmpayuu:

Tabauywvl u cxemvl: «DOTOMEPUOTUZIM.
labopamopnvle u npakmuyeckue
padoomol:

JlabopatopHast paGota Ne 3.
«Mopdomorudeckre 0COOCHHOCTH
pacTeHU U3 Pa3HBIXMECT OOUTAHUS.
JlaGopatopHast pabota Ne 4. «Bnusiaue
CBETA HAa POCT U Pa3BUTUE YEPEHKOB

KOJIeyca

PackpbIBaTh cofiepKaHuE TEPMUHOB U
MOHATHI: abnoTHUYeCKre (PaKTOPHI,
(dhoTonepron3M, OMOJIOTHIECKHE

PUTMBI.

AHaTU3UpPOBATh JICHCTBHUE CBETA,
TeMIIepaTyphl, BIAXXHOCTH Ha OpPraHU3MBbI
U TIPUBOAUTH MPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[IpoBOMTH OMONIOTHYECKHE HAOIIOICHHUS
1 ohopMIISITH pe3ysbTaThl MPOBENEHHBIX
HaOJII0IEHUI
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3.4 |buotnyeckue buotnueckue dakTopsl. Buasl PackpbIBaTh COAEPKAHUE TEPMUHOB
(akTopbl OMOTUYECKUX B3aUMOJICHCTBHIA: U TOHATHI:0MO0THYEeCKHE (PaKTOpPHI,
KOHKYPEHIIUS, XUITHUYECTBO, CAMOMO3 U [XMIIHUYECTBO, IIaPA3UTU3M,
ero (opmsl. [lapasuTusm, Koonepanus,  [KOHKYPEHIMsS, MyTyaau3M, CAMOHO3,
MYTyaln3M, KOMMCEHCAIN3M KOMMCHCAJIM3M, HaXJICOHUYECTBO,
(KBapTUPAHCTBO, vHaXJIe6HI/I‘IeCTBO). KBAPTHPAHCTBO, AMEHCATH3M,
AMEHCaIN3M, HEUTpaIu3M. } _ heiftpanusm.
3HaYeHHE OMOTUYCCKHX B3aMMOICUCTBUM |y APAKTEPU30BATH GHOTHICCKHE
JULA CYLICCTBOBAHIA OPraHMsMoB B (bakTOpbl U BUJIBIB3AUMOOTHOIIIEHUN
MPHPOIHBIX COOOMIECTBAX. MEKly OpraHu3MaMu; MPUBOJUTH
/lemoncmpayuu: [pUMEPBI B3aUMHOM
Tabauywvl u cxemol.: «llumesblie enu» [PHUCTIOCOGIEHHOCTH OPraHU3MOB.
CpaBHMBaTh MeXay cOoO0OM BH[BI
OHOTHUYECKUXB3aNMOIEHCTBUM
OpraHu3MOB
3.5 [Ikonormueckue DKOJIOTUYECKHUE XapAKTEPUCTHKU PackpbIBaTh COAEp)KaHUE TEPMUHOB U
XapaKTEPUCTHKU nomyisiuuu. OCHOBHBIETIOKA3aTEIN MOHSTHI: OIS, YACICHHOCTD,

BHJ1A U TTOIYJISILIUA

MOITYJISIAN: YACICHHOCTD, INIOTHOCTD,
[POXKIAEMOCTh, CMEPTHOCTD, TIPUPOCT,
Murpanus. JlnHaMuKa YUCICHHOCTH
MOMYJISIUU U €€ PEeryIsIus.
Vlemoncmpayuu:

Tabnuyet u cxemvi: «llomymsum,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MOMYJISAIUN UHPY30PUH-TY(HETBKI.
Vlabopamopnusle u npakmuueckue
paoomoi:

MJIOTHOCTh, POKIAEMOCTb, CMEPTHOCT,
[PUPOCT, MUTPALIUs, TUHAMUKA
YMCJIICHHOCTHU TMOMYJISIIUU.
XapaKkTepu30BaTh OCHOBHbBIE NTOKA3aTEIU
1 SKOJIOTUUYECKYIO CTPYKTYPY
MOMYJIAINU; OMUCHIBATh MEXAHU3MbI
PEryJsiliuY YUCIEHHOCTH OMYJISIIIUU
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[TpakTuueckast padota Ne 2. «Ilogcuér
MJIOTHOCTH MOMYJISIIUNA Pa3HBIX BUIOB
[PaCTEHHUIN»
Toro 4acos 1mo Teme 5
Tema 4. Coo0111ecTBa M IKOJOTHYECKHE CUCTEMBI
4.1 |CoobmiectBa 1 Coo00111eCTBO OPraHu3MOB — OUOLICHO3. PackpbIBaTh cosiepKaHue TEPMUHOB U
OpraHu3MoOB CprKTypBI OuoLEeH03a: BUI0Bas, IMOHSATHI: OMOIICHO3, DKOCHCTEMA,
POCTPAHCTBEHHAsI, TPODHIECKas OHOreoleH03, BUJIBI-TOMUHAHTEL,
(uieBast). Buabi-1oMUHaHTHI. YKOJIOTHYecKast HHUIIIA.
Casisu B OnomEHO3E. XapakTepru30BaTh OUOILIEHO3
/lemoncmpayuu: (cO00IIECTBO), Er0 BUIOBYIO,
Tabauywvt u cxemol: «llumieBsie enuy, NPOCTPAHCTBEHHYIO U TPODHUECKYTO
«BHOIIEH03: COCTAB U CTPYKTYpay. CTPYKTYDHL
Obopyodosanue: MOACTb-aNITUTUKAIIAS OOBACHATS POTH KOMITOHEHTOR
«TunmaHbIe OMOIIEHO3BI»; TepOapuii GUOIEH03a B MOIIEPKAHIH €0
«PacTurenpHbBIC COOOIIECTBAY, CTPYKTYDHI H CYIIECTBOBAHHS
KoMK LKA «BHOLEHO3» Ha ONpeIeNIEHHON TepPUTOPUH.
OOBACHATH OMOJIOTHYCCKUN CMBICIT
SIPYCHOCTH MJIMCTOBOM MO3aUKHU.
CpaBHUBATh KOMITOHEHTHI OMOIICHO30B,
MX BUJIOBYIO, POCTPAHCTBEHHYIO U
TPOPUICCKYIO CTPYKTYPHI, CBSI3U MEXKTY
OpraHu3MaMH
4.2 [DKOCHCTEMEBI H 2 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). [PacKphIBaTh CopepkaHWE TEPMUHOB U
3aKOHOMEPHOCTH UX [ToHsTHE 00 PKOCHCTEME U MOHSATHI: SKOCUCTEMA, OMOTCOIICHO3,
CYIIIECTBOBaHMS OuoreoreHo3e. MPOAYIIEHTHI, KOHCYMEHTBI, PETYIICHTHI,
DYHKIIMOHAIbHBIC KOMITOHCHTBI TpoUUECKUE YPOBHU, MTUIIICBAS
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PKOCHUCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBopoT BelecTB ¥ MOTOK SHEPTUU
B DKOCUCTEME.

Tpoduueckue (muiieBbie) ypoOBHU
PKOCHUCTEMBI. [IuIIeBbIe 1INy U CeTH.
OCHOBHBIE MMOKA3aTENH SKOCUCTEMBI:
OromMacca, IpOAYKIIHs. DKOJIOTHYECKHUE
MUPaMU/JIbI: TTPOTYKIINHU, YUCIICHHOCTH,
Ooromacchel. CBOMCTBA HIKOCUCTEM:
YCTOMYHBOCTb, CAMOPETYJISAIIHS,
[pa3BUTHE.

Cykueccus. /lemoncmpayuu:
[lopmpemor: A. JIx. Tencnu,

B. H. Cykaués.

Tabauywvl u cxemot: «IIpupoaHbIe
coobmiecTBay, «llenu nuranusy,
«IKOJIOTUYECKas MUPAMHUIA

[IETIb U CETh, YKOJIOTUYECKUE
MpaMu/ibl, OuoMacca, MpoayKIus,
CYKIIECCHSI.

XapakTepu30BaTh CBOMCTBA IKOCUCTEMBI
(e€ crocCOOHOCTH K JUIUTETHOMY
caMoMNoAep>KaHUI0, OTHOCUTEIHHO
3AMKHYTBIN KPyrOBOPOT BEIIECTB,
HEO0OXO0UMOCTD MMOTOKA SHEPTHUN).
CpaBHUBATH NMACTOUIIHBIC U JCTPUTHBIC
MUIIEBHIC 1IETH, TPO(HUUECKHE YPOBHU
HDKOCUCTEMBI.

Paznuyath mupamMusl IPOYKIIHH,
MUPAMUIbl YUCIIEHHOCTH U TTUPAMHU/IbI
OroMacchl.

CocTaBisTh LIENU U CETH MUTAHMUS.
[lepeduciisiTh CBOMCTBA SKOCUCTEM:
YCTOWYUBOCTH, CAMOPETYJISIUA,
pa3BUTHE (CYKIIECCHUS).

OnuceIBaTh MEXaHU3M TOICPKAHUS
PaBHOBECHS B SKOCUCTEMAX.
XapaKTepu30BaTh CYKIIECCUU, BBISIBIIATh
MPUYMHBI U 00ITHE 3aKOHOMEPHOCTH
CMEHBI IKOCUCTEM

4.3

[Ipuponubie
PKOCUCTEMBI

[ [pupOaHBIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCUCTEMa XBOMHOIO WJIN

MU POKOJINCTBCHHOI'O JICCA.

PackpsIiBaTh Co/iepKaHUE TEPMHUHOB 1
MMOHSATHH: BOJTHBIC YKOCUCTEMBI,
OMOTeo1eHO3bI, PUTOIIIAHKTOH,

300IUIaHKTOH, OEHTOC, TYMYC.
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Vlemoncmpayuu:

Tabauywl u cxemvl: « IKOCUCTEMA
[IMPOKOJIMCTBEHHOTO JIECA,
«DKOCHUCTEMa XBOMHOTO JIECay,
«buronenos3 BogoémMay.

Obopyoosanue: repdbapuu U KOJJIEKITUU
PACTEHUM U )KUBOTHBIX,
MPUHAIICKAIIMX K PA3HBIM
PKOJIOTUYECKUM TpyIIIaM OJTHOTO BU/IA

[IpyuBOUTH TPUMEPHI TPUPOTHBIX
PKOCHUCTEM CBOEU MECTHOCTH.
CpaBHHUBATh Ha3€MHbIC U BOJHBIC
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIoIIne
pa3Hble TPOPUUECKUE YPOBHU

4.4 |AnTpOmOreHHbIE AHTPOTIOT€HHBIE SKOCUCTEMBI. PackpriBaTh co/iep)KaHNe TEPMUHOB U
DKOCUCTCMBI ArpO:—)KOCI/ICTeMBI_ HOHﬂTHﬁ: aHTpOHOFeHHaH 3KOCHCTeMa,
Ypb6oskocuctemMbl. buonornueckoe u arposkocucTeMa, ypooskocucrema,
XO3MCTBEHHOE 3HAaUYCHUE buopasHooOpasue.
ArPOIKOCHCTEM 1 yPOOIKOCHCTEM. XapaKkTepU30BaTh ArpO3KOCUCTEMBI U
BropasHoobpasme kak GpakTop YpOOIKOCUCTEMBI, 0COOEHHOCTH UX
ycroiunBocTr skocucteM. Coxpanenne — [CYMCCTBOBAHUA.
GHOJIOrMYECKOr0 pasHOOGpasHs [IpuBOAUTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3eMire. PKOCHUCTEM CBOEI MECTHOCTH, ONHCHIBATH
lemoncmpayuu: WX BUJOBOU COCTaB U CTPYKTYPY.
Tabnuysl u cxemovl: K ATPOLICHO3Y. CpaBHHBATB COCTAB U CIPYKTYPY
Obopyoosanue: xomnekus «Bpenurenn  [IPUPOAHBIX SKOCHCTEM U
BAKHEHIINX CEIIbCKOXO3IMCTBEHHBIX ArPOSKOCUCTEM, arpOSKOCUCTEM U
KYJIBTYP» ypOOdIKOCHCTEM
4.5 |buochepa— Yyenue B. 1. Bepuanckoro o 6uocdepe. |PackpsiBaTh copep:kaHne TEPMUHOB U
rio0anbHas ['paHuIIbl, COCTAB U CTPYKTYpa MOHATHI: Onocdepa, )KUBOE BEIIECTBO,

YKOCHUCTEMA 3EMITU

ouocdepsl. )KuBoe BEIIECTBO U €0

dbynkuuu. OcodbenHoct duochepsl KaKk

JMHMHAMHWYCCKOC PAaBHOBECHC.

OuenuBats Bkiaa B. Y. Bepnaackoro
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r100aJIbHON 3KOCUCTEMBI.
JlnHaMUYeCcKOe paBHOBECHE U 00paTHAS
CBsI3b B Onocdepe.

Vlemoncmpayuu:

[ lopmpemor: B. . BepHanckuii.
Tabnuyel u cxemol: «O0IIas CTPYKTYpa
ouochepn», «PacnpocTpanenue Ku3Hu
B Onocdepe», «O30HOBBIN IKpaH
orochepbn»

B CO3/1aHKE yueHus o buocdepe.
XapakTepu3oBaTh cocTaB Ouocdepsl,
(yHKIMHU )KMBOTO BelllecTBa Onochepsl
U OTIIPENIENIATh (Ha KapTe) 00JIacTh ero
HanOOJIBIIET0 PACTIPOCTPAHEHHUS.

[TpuBOANTH IPUMEPHI MPOSIBICHUS
(byHKUMN )KMBOTO BelecTBa Ouocepsl,
OMOT€OXUMHUYECKON e TEIBHOCTH
YeIIOBEKA.

[lepeuncnsaTe ocoOeHHOCTH Ouocheps
KaK rj00ajJbHOM SKOCUCTEMBI 3eMITH

4.6 [3aKOHOMEPHOCTH KpyroBopoThI BEIIECTB PackpsiBaTh coqiepkaHue TEPMUHOB U
CYIIECTBOBAHHMSI OMOTCOXUMUYCCKUE ITUKIIBI AJICMCHTOB MOHATHI: TIEJIOCTHOCTh OMOC(hepHl,
orochepsr (yriiepona, a3ora). KPYTrOBOPOT BEIIECTB,

30HaIbHOCTH OMoCchepbl. OCHOBHBIC OHOreOXUMUYECKUE IUKITBI

GHOMBI CYILIHL. PIIEMEHTOB, 30HATIBLHOCTH OMOChEPHI,

lemoncmpayuu: OHOMBT.

Tabauywl u cxemul: «Kpyropopot OnyceBaTh KPYroBOpOT BELIECTB,

yriepona B 6rocdepey, «KpyroBopot OMOrCOXUMHUYCCKUE ITUKIIBI a30Ta U

a30Ta B IPUPOJIEN yriepona B brocepe.
OOBSICHATH MPUYNHY 30HATBHOCTH
ouocdepsr. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
Cym 3eMiu

4.7 [YemoBeuecTBO UenoBeyecTBO B Onochepe 3emiu. PackpbIBaTh coaepKaHHE TEPMUHOB U

B Ouocdepe 3emin

AHTpOHOFGHHI)Ie HN3MCHCHUA

B Ouocdepe. ['nobanbHbIe

MMOHSITHI: AHTPOIIOI'CHHBIC N3MCHCHUA,

HKOJIOTUYECKUN KPU3UC, TTT00ATbHBIC
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PKOJIOTUYECKUE TPOOTIEMBI.
Vlemoncmpayuu:

Tabnuyer u cxemvi: «IlpumepHble
AQHTPONOTE€HHbIE BO3ACHCTBUS

Ha PUPOAY», « BakHENIINe HCTOYHUKH
3arpsi3HEHMs BO3AyXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHeMIIas
cocTaBistolas ouochepbn», «PakTopbl
nerpagannu mouBy, «llapHukoBbin
e, «DakTopbl palOaKTUBHOTO
zarpsisHeHust ouochepni»; Kpachas
kHura P®, n3o0paxxeHust oxpaHsaeMbIX
BUJIOB PACTEHU U )KMBOTHBIX

POOIEMBI.

XapakTepu3oBath OUOCHEPHYIO POITh
YeI0BEKa.

[[puBOIUTH TPUMEPHI AHTPOTIOTCHHBIX
M3MeHEeHu B Ouocdepe.

O1eHUBaTh TTOCIIEACTBUS 3arPSI3HCHUS
BO3/YLLIHOM, BOJHOW CPEbI, U3MEHEHUS
KJIMMaTa, COKpaIieHus
OuopaszHooOpasus.

DopMyaupoBaTh COOCTBEHHYIO MO3UITUIO
10 OTHOIIEHHUIO K I100abHBIM U
PETMOHAIBHBIM DKOJIOTHYECKUM
npoGiemMam, apryMeHTHPOBATh CBOIO
TOYKY 3pEHHUS.

Ha3biBaTh IPUYMHBI MTOSBJICHUS
[IPUPOIOOXPAHHON ATUKH,

pacKpbIBaTh 3HaYEHHUE Mporpecca

17151 IPEOOJIEHUS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocylecTBOBaHUE
MPUPOJIBI U
YEeIIOBEYECTBA

Cocy1iecTBOBaHUE TPUPOBI U
yesnoBedecTBa. CoxpaHeHUE
Oropa3zHooOpa3us Kak OCHOBA
ycToitunBocTr 6mocdepsr. OcHOBa
PAIMOHAILHOTO YIIPABJICHUS
IPUPOJTHBIMU PECYPCaMU U UX
ucronb3oBanue. Jloctmwkenns 6nomoruu
W OXpaHa MPUPOJIBL.

PackpbIBaTh CoepKaHNE TEPMUHOB U
MMOHATUI: PAallMOHAIBHOE
[IPUPOAONOJIB30BaHNE, YCTOUYUBOE
Pa3BUTHUE, KOIBOJIOLIHS.
XapakTepu30oBaTh PAalHOHAIBHOE
VICII0JIb30BAHUE IPUPOIHBIX PECYPCOB;
OCHOBHBIE TMOJIOKEHHS KOHIEIIINU
YCTOMYMBOTO Pa3BUTHS
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Vlemoncmpayuu:
Tabnuysr u cxemol: «buocdepa u
YEITOBEK»

M Toro 4acoB 110 TeMe

PesepBHOE BpeMs

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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