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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJX0A0B K (popMUpOBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ysnbTaToB 0O0yUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
o0MmMX HEeNsIX W MPUHIHUIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crielu(rKe OUOJIOTUH,
e¢ 3HAaYCHWU B TO3HAHWM >KMBOH IMPHPOJBI M OOECIICYCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmectBa. CorilacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEEIICHBl OCHOBHBIE (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O EesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAHUS W Pa3BUTHs OOy4aroOmUXcs cpeacTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
pasnenaM M TeMaM, PEKOMEHIyeMYIO MOCIeIOBATeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPSIMETHBIX CBsI3€H, JIOTHMKU 00pa30BaTeIILHOTO Ipollecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCA.

B mporpamMMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JIEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTcs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. Ilostomy Hapsay ¢ u3ydeHHMEM OOIIEOMOJOTMYECKHX TEOPHM, a Takxke
3HAaHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHTra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B IMPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYyYECHHBIX
3HaHWUN B IOBCETHEBHOM JKU3HU JJISl PEIlICHUs MPUKJIAJHBIX 33/1a4, B TOM YHCIe: MPOo(QUIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 1I€TIECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIEeH MPUPOJHON cpene,
aHallM3a BIMSHUS XO3AWCTBEHHOM [EATENbHOCTH YEJIOBEKa HA COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a]la4 MIKOJHLHOTO OMOJIOTUYECKOTO 00pa3oBaHus, KOTOPas MPEAINoiaraet
dbopMupoBaHHe Y OOYYaIOIIUXCSI CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecnieunBaeT (GopMuUpoBaHHE y OOY4AIOUIUXCS NPEACTABICHUNH O HAYyYHOW KapTHHE MUpA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MAET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJICHUS, [IEHHOCTHOTO OTHOIIICHUS K )KHUBOW MPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OHONOTHS UMEET TaKkKe JJs pEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anun odyqaromuxcs. M3yuenue



ouosorun oOecrieynBaeT YCIIOBHS TSt (dopmupoBaHus MHTEJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
94aCcTHOCTH, PU3UKHU, XUMHH U Teorpaduu. HazBaHHbIE OJT0XKEHUS O TPeAHA3HAYCHUN yIeOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3UIHMHA KyJIBTYpOCOOOPa3HOTO TMOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYArOIINECS JTOJKHBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KU3HU U MPAKTHUECKOU AesTenbHOCTU. Oco00€e MECTO B TOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTALMX JTUYHOCTH, CIOCOOCTBYIOMINX I'YMaHU3allM1 OMOJIOTHYECKOT0 00pa30BaHUsl.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «bHoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIEe JTUHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«OBOJIIOIUS JKUBOW MTPUPOABDY, « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra U MpHOOpPETEeHNEe YMEHHUH HCII0JIb30BaTh 3TH 3HAHMS JUIsl TPAMOTHBIX JEHCTBUN B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCSH CUCTEMBbl 3HAaHMH O OHOJIOTUUECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOIo0Opa3sMu M OCOOEHHOCTSAX >KMBBIX CHCTEM pa3sHOI'O YPOBHsI OpIaHU3alUH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U NOAXO0J0B K U3YUEHUIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluHy;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUM U OMBITA, IOJYYEHHBIX IPU U3YUEHUU OUOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KHMBOM IPHUPOBbI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



pUMEHEHHE MPUOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEAHEBHOM >KM3HU JUIS OLIEHKU
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero odpasoBanusi «buosnorusi», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 yacos: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Hezelno).

Cornacno yuebnomy iany MBOY COILL Nel8 Ha u3ydenue OMOJIOTHN HA PACIIMPEHHOM
ypoBHe otBouTCs 136 wacoB: B 10 kmacce — 68 acos (2 vaca B Hezeno), B 11 kiracce — 68
4yacoB (2 yaca B HEJICIIO).



COIAEPKXAHUE OBYUEHUA

10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUM COBPEMEHHOW HAY4IHOH KapTHHBI Mupa. CucTtemMa OHOJOTHUECKUX HAaYK.

MeTo1bl T03HAHUS KUBOM MpHUPO bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHUE, U3MEPEHHUE,
KJIacCU(pUKaus, MOJIeIUPOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

[IpakTnueckas padora Ne 1. «lcnonbp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHHus Ouonoruu. OTIMYHE >KHUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OWocucTeM ¥ HX pa3HOOOpasue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpaumnu:

Tabmuupr 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUii COCTAB U CTPOECHHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHTBhl:  MaKpO3JIEMEHTHI,
MHKpPO3JeMeHThl. Bo/ia 1 MuHepaibHbIE BEIIECTBA.

@yHKIMU BOJbl M MHUHEPAIbHBIX BeUIECTB B KieTke. llomnepkanue ocMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIIOTHI — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHUMbIE aMHHOKUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYNbl (TIEpBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. buonorndeckue GyHKIMN OEIKOB.

@®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas crneuuduuHocTb. Kodepmentsl. Buramunbel. Ormiauuus  (GEepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpOB.

YrneBopl: MOHOCaxapuIbl (TIOK03a, pubo3a U ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHMcaxapuibl (Kpaxmall, TJHKOTeH, IeIoio3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['uapoduiabHO-rHAPO(YOOHEIE
cBoiicTBa. buonornveckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OCIKOB U JIUIUIOB Kak
HWCTOYHUKOB SHEPTHUU.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknun JIHK. Crpoenne m ¢ynkmuun PHK. Bugst PHK. AT®: ctpoenue u
byHKIMH.

[uronorus — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJEHCTBHS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reHeTndeckuii anmapar, cucTemMa CHHTe3a Oelka.

Tumbl  KIETOK: dyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHS PACTUTEIBHOMN, )KUBOTHOM U TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHIpPUH, MiaacTuibl. IIponcxoxkiaeHne MUTOXOHIpUHA U IJIACTHI.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBINA LEHTP, HEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue aapa: saepHas 000yi0uKa, Kapuoriazma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX DJIEMEHTOB B HEXHUBOM  IPUPOACH,
«PacrpeneneHre XMUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxnennossie kucinotsl. [JHK», «Ctpoenue moinekynbl AT®», «CTtpoeHne 3ykapruoTHYECKOU
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpyHOBaHUE IJIsi INPOBEICHUS HAOIOJCHUH,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpPENapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepUalIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMUIIa3bl UM KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMIIIALUSA (3HEPreTUYeCKHii 00OMEeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHslii. Pons depMenToB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XeMocuHTe3. XEMOCHHTE3UPYIOIIUe OaKTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emue.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxuciaeHue, WM KJI€TOYHOE JipIxaHue. OKHUCIHUTEIbHOE
dbochopummupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ro CBOMCTBA. TpaHCKpUNLIUS —
matpuunblii cuate3 PHK. Tpancisiums — 6uocunres Oenka. Jransl TpaHciasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanosckuiif). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BbI3bIBaEMbIE BUpycaMu. Bupyc nMMmyHoaepuIiuTa yeaoBeka
(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza U HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpaumnu:

[Hoptpetsi: H. K. Konbros, /1. Y. UBanosckuit, K. A. Tumups3es.

Tabmuuer wu  cxembl: «Tunel  muranmsy, «Metabomuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«baktepuodarn», «Ctpoenue wu ku3HeHHBIM 1wk Bupyca CIIWa, Oaxtepuodaray,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Krerounsrii nmKi, WM SKU3HEHHBIM UK KiIeTku. MuTepdasza m murto3. Ilpomeccsl,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckre OCHOBBI Pa3MHOXKEHUSI U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSIX MUTO3a. BHOIOrM4ecKkuii CMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHMsI OpPraHu3MoOB: Oecrojioe U TmoJioBoe. Bwuabl  Oecnosnoro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHMUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meito3. Cragun Meno3sa. Ilponeccsl, mpoucxoasdmmue Ha cragusx Mmenosa. IloBeneHue
xpomocoM B Meio3e. KpoccuHrosep. bruosornyeckuii CMbIC U 3HaYEHHE MEH03a.

I'ameTorenes3 — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK y *KHUBOTHBIX. [10JIOBBIE JKeme3bl:
CEMEHHHUKU M sSu4HuKH. OOpa3oBaHHE U Pa3BUTHE IMOJOBBIX KIETOK — raMeT (CIepMaTo30u,
AWLEKIeTKa) — chepMaToreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHMs SHIEKIETOK H
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbel 3MOPHOHATBHOTO PA3BUTHsI Y IMO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTpyJsIus,



opranorenes. IloctamOpuonanpHOEe pa3BuTHE. THITBI TOCTAIMOPUOHATIBHOTO PAa3BUTHSA: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BrmsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pasButue pacrennil. OHTOreHe3 IBETKOBOI'O PaCTEHUs: CTPOEHUE CEMEHH, CTaJuU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHUN», «JleleHne KIIETKU
Oaktepuit», «CTpoeHUE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBID», «KIIETOUHBIH ITHKID»,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsamMoe paszButue», «l'amerorenes y
MJIEKOTIUTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

OGopynoBaHue: MHKPOCKOT, MUKpompernaparbl «CrepMaTo30ubl MIIEKOMUTAIONIETO,
«lifuexnerka miexkonurawoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «HabGmronenne MuTo3a B KJIETKaX KOHUMKA KOpEITKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHMU3MOB.

IIpenmer u 3amaum reHeTuku. Mcropus pa3BuTHUS TeHETHKH. PoJsib 1UTOJNIOTMH U
SMOpHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitag pocCUiCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HCTIOIb3yeMasl B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe ckpemuBanie. 3akoH eIuHO00pa3usi THOPHUIOB MepBoro nokoJieHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE IOMUHUPOBAHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACJIENOBAaHHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerieHHoe HacnefoBaHue mpu3HakoB. PaGora T. Moprana mno cremieHHOMY
Hacje10BaHUIo reHoB. HapyllieHue clienieHHs TeHOB B pe3ysbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10Jia. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporamMeTHble OpraHu3Mmbl. HaciiemoBaHue NpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHas. Poib cpenpl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuannonssiii psan u BapuanuonHas kpupas. Hopma peakuuu npusnaka. KoimuyecTBeHHbIE U
KayeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON N3MEHUYMBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHAaTHMBHOW W3MEHYMBOCTU. MyTalnoHHAs
n3MeHYuBOCTh. Kiaccuukanuss myranuid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTra U



MPUYMHBI MyTarii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEJACTBCHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacieICTBEHHOCTb U U3MEHYUBOCTD.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKA:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYJISPHO-
reHetudeckuid. CoBpeMEHHOE ONpeIeIeHUe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TCHOTUITUPOBaHKEe, B TOM umcie ¢ nomomipio T1I[P-anamm3a. HacnencrBenusie 3a0o0JieBaHUS
YeJioBeKa: TeHHbIe 0oyie3Hd, O0JIe3HM C  HACJIEACTBEHHOM  IMPEAPaCIiOIOKEHHOCTHIO,
XpoMOcoMHBIE Oosie3HH. CoMaruueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMIEL 310pOBOTO 00pa3a KU3HH, TUATHOCTUKH, MPOQPHIAKTUKHA M JICYCHHUS TCHETHYCCKHX
Oosie3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKONW TEHETHKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUM YeJIOBEKa.

JdemoHncTpaumnu:

[optpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAash OCHOBAY,
«3aKOH pacHieIVIeHUs] M €ro IMTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«urubpunnoe ckpemuBanue», «lluTomornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['€HeTHYecKkne KapThl pACTEHM, )KUBOTHBIX
u 4YenmoBekay, «['eHeTmka moma», «3aKOHOMEPHOCTH HACJEIOBAaHUS, CIIETUICHHOTO C IOJOM),
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukaruoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IoMHUHUpOBaHHe», «urulOpunnoe ckpemmBanue», «llepexpéct Xpomocom», MHUKPOCKON U
MHUKporpenapat «Jlpo3oduna» (Hopma, myranuu GopMbl KPbIIILEB U OKPACKH Tena), repbapuit
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3yueHre Moau(pUKAIMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHanu3z wmyrtamuil y Jpo30Quibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabora Ne 2. «CocTaBieHne U aHATU3 POJOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U mpolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOBI CelIeKIMU. MacCoBBIi U WHANBUAYAIbHBIN OTOOPHI B CENEKIUU
pactenuii u )UBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpEllUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TUOpUgHAsS CuUIIA.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas TuOpuauzanvs u e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHHS CEeNeKUUU PAaCTeHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHus
pexomOunantHoi JIHK wu TpancreHHbix opranu3MoB. Kietounass umxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OdTHYecKue mpodmembl. I'MO —
F€HETUYECKU MOIU(ULIPOBAHHBIE OPraHU3MBI.

JlemoHcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akagemmka M. @. HeanoBa», «[lommmnonmusy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IJI0J0OB M KOPHEIUIOAOB JUKHUX (POPM M KYIbTYPHBIX COPTOB
pactenuit, repOapuii «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEJIeKIUU PAcTeHHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoa0OLMOHHAS 0MOJIOTHS.

[Ipennochlnku BO3HUKHOBEHHUSI 3BOJIIOLMOHHOM TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €&
MeCTO B OMoJioTHH. BiusiHIE 3BOIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHAETEIBCTBA HSBOMIONMU. IlaeOHTONIOTHYECKHE: IIOCJIENOBATEIbHOCT ITOSBJICHHUS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepexoHbie GopMbl. bruoreorpaduieckue: cxXoIcTBO
1 pasznuuue GayH U GpIop MaTepuKoB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOACTBA M Pa3inyus 3MOPHOHOB Pa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTHMYHBIC, aHAJOTHMYHBIC, PYJMMEHTApHBIC OpraHbl,
aTaBU3MBbL. MOJIEKYIIpPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META00JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposmorionHas Teopust Y. JlapBuna. IIpeanochliku BO3HUKHOBEHHS JIapBHUHH3MA.
JIBukymipie CWiIbl SBONIONMH  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPAaHHYEHHOCTU PECYpCOB, HEONpeNeN€HHAas H3MEHYHBOCTh, OOpb0a 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonun (CTI) u €€ 0CHOBHBIC MMOJI0KCHHUS.

MuxkposBosnrorus. [Tomyssius Kak equHuIa BUAa U 3BOJIOLUH.

JIBuxymue cuibl ((akTopbl) 3BOJIOLUWK BHJIOB B Mpupoje. MyTalMmoHHBIN Mpolecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiinoHHble BONHBI W apeld renoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit otOop — HampaBmistonuili ¢axtop sBoitonud. POpMBI €CTECTBEHHOTO
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTar 3Boronun. [Ipumepsl mpucnocoOneHuit
y opranusmoB. ApoMop(}03bl U UINOATANTAIINH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaAHUS:
reorpaduueckoe, SKOJIOTHIECKOE.



MakpoaBomtorus. @opMbl 3BOJIONUM: (puIeTHYecKas, AWBEPreHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
cricnuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHncTpaumnu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmumer w cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOphOBI 32 CYIIECTBOBAHUECY,
«EctectBeHHbIi  0TOOP», «MHOTOOOpasue CcoOpTOB pacTeHuir», «MHoroodpasue Mmopos
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas U3MEHYUBOCThHY, «ApomMopdo3bD»,
«Ummnoanantanun», «OO0mas nereHepamnusy, «JIBuxymme cuibl 3BorONUNY», «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BugooOpa3zoBaHue», « IKOJIOTUYECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMHU THIIAMH OKPACKH, Ha0Op IJI0/I0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY», 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta O3BOHOYHBIX.

buoreorpaduueckas kapra wmupa, KoJuieKuss «DOpMBI COXPAaHHOCTH HCKOIAeMBIX
KUBOTHBIX W PACTCHHI», Monenb anmmkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkm», MukpornpenapaT «/lposzoduna» (HOpma,
MyTaIuu (OpPMBbI KPUTHEB U OKPACKH TENA).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJOTUUESCKOMY KPUTEPHIOY.

JlaGopatopuass pabota Ne 2. «OmnmcaHwe TPHUCIIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIpPEACTaBICHUS O 3apOXKIACHUHU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOHOreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHOTEHHBIH CUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPKICHHE
XUMHUYECKOH sBommonuK. HauanpHble sTansl Ouosioruyeckoit sBostouuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emne mno 3paM u nepuodam. Karapxeil. Apxeickas u
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoabl: KEMOPUHCKHI, OPIOBHUKCKHMH,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, TIEPMCKUM.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEIOBOM.

KaitHo301ickas 3pa u €€ nepuojpl: NajeoreHOBbI, HEOT€HOBbIN, AHTPOIIOT €HOBBIH.

XapakTepucTuKa KiIuMaTa M IeOJIOTMYECKHX MpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUid W KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MUpa Kak OTpa)keHue 3BOIoUMUA. OCHOBHBIE CHCTEMATHYECKUE
TPYIIBl OPraHU3MOB.

OBOJIIOIMSL  YeNOBEKa. AHTpPOIOJOTusl Kak Hayka. Pa3BuThe TpencTaBleHH O
MPOUCXOKACHUH YelloBeKa. MeTo1bl 3ydeHus: auTpornorene3a. CxoAcTBa U pa3inyus YeloBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHUE YETOBEKa.



JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTecTBeHHbIN 0TO0p. OOIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYZa, MBIILICHHUE,
peub.

OcHOBHBIE CTagUM M BETBU HBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
Yenosek mnpsamoxoadamuii, YenoBek HeaHaepranbckuil, Yenoek pasymHbid. Haxonku
MCKOTIAeMBIX OCTATKOB, BpEeMsl CYIIECTBOBAaHHMS, 00JACTh PacHpOCTpaHEHUs,, 00bEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

Uenoseueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBCTpajiou/iHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKko-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH MPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBHUSAM CYyIICCTBOBAHHS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Moptpetsr: @. Pean, JI. Tlactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuupl u cxemsl: «Bo3uukHoBeHue CoHEUHON cUCTeMbl», «Pa3BuTHe OpraHnueckoro
mupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «[IpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOEHHUS
YeJloBEeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

O6GopynoBanue: w™mymspku — «lIpoucxoxkneHune dYemoBeka» (OFOCTBI  aBCTPAJOTHUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WK HU300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmiia, ckpebiia), TEOXpOHOJIOTHYECKass TaOnuIla,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IPaKTUYeCKUe padoThI:

[IpakTuueckas padota Ne 1. «M3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi «BOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpPY:Ka0IIas cpeaa.

Dkojorusi Kak Hayka. 3ajauyd M pasfesbl  dKOJOTMH. MeToabl 3KOJOTHYECKHX
UCCIIEeIOBAaHUIN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHUST  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckue ¢akropsl. Kiaccuduxamus skonormdeckux (pakTopoB: abHOTHYECKHE,
OMOTHYECKHE U aHTpoIoreHHsIe. JlelicTBre IK0I0TnYeckiX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotuueckue  QGakTOphel:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHunss Opranu3MoB K JeHcTBHIO abnoTHuecKkux pakTopoB. buonoruveckre puTMbl.

buotnueckne daktoppl. Buasl OHOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHLHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHOTHUYECKUX
B3aMMO/ICHCTBUII 1715 CYIIIECTBOBAHMSI OPTaHM3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTeau MOMYJSLUU:
YUCJIEHHOCTb, IUIOTHOCTh, POKAA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JnHamuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpauuu:

[Moptpetsl: A. I'ymGonear, K. ®@. Pynse, D. ['ekkens.



Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJISIHH
uHpy30pun-Typenbkny», «lIumessie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0COOCHHOCTH PACTCHHI U3 PAa3HBIX MECT
OOUTaHUSD.

JIaGopatopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTuaeckas padorta Ne 2. «[Toac4éT MIOTHOCTH MOMYJISIIHA PA3HBIX BUIOB PACTCHHII.

Tema 4. Coo01mecTBa U 3K0JIOTHYeCKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwoneHo3.  CTpykrypbl  OHOLIeHO3a:  BHJOBa,
MIPOCTPaHCTBEHHAs, Tpoduueckas (numiesas). Bunpi-nomunanTsl. CBs31M B OMOLIEHO3E.

Okojnorudeckue cucreMbl (3kocuctemsl). I[lonstne 006 3kocucreMe UM OMOreOlEHO3E.
OyHKIIMOHATIBHbIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOJYIEHTBI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBbie memu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOAYKIHSL. DKOJOTHYECKHE MHpPaMUIbI: TPOJYKIMH, YHCICHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperynauus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KOCHCTEMBL. buonorndeckoe u
X03s5IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopazHoobOpaszue kak (HakTop yCTOWYMBOCTH 3KocucTeM. COXpaHEeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanackoro o omochepe. I'panuripl, coctaB U cTpykrypa Ouochepsr.
Kupoe BemectBo u ero Qynkumu. OcobeHHOCTH OHOChEphl Kak TI00ATbHOM IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE LMKIBI 3JIEMEHTOB (Yyriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emau. AHTpoInoreHHbIe u3MeHeHus B ouocdepe. ['modanbHbIe
AKOJIOTHUYECKUE TPOOIIEMBI.

CocymiecTBoBanue IpUpoibl U yenoBedecTBa. CoxpaHeHne OMopa3HOoOpa3us Kak OCHOBA
ycroiunBoct 6nochepsl. OCHOBa pallMOHAIBHOIO YIPAaBICHUS MPUPOJHBIMU PECypcaMu U UX
ucnoJib30BaHue. J[oCTKeHNs OHOJIOTHH U OXpaHa MIPUPOIBI.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuiet u cxemsl: «llumessie nenun», «bUoIEHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobmectBa», «llenmu nutanua», «Ikonoruueckas nupamungay, «buocdhepa u uyemoBexy,
«JKocHucTeMa IIMPOKOJUCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOro Jecayn, «buoreHos
BoJIoéMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS Ha TMPUPOIY»,
«BaxkHeline MCTOYHMKM 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHeMIas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu nouB», «IlapHukoBsiit a3pdex», «DakTopbl
pazmoaKTUBHOTO 3arpsi3HeHus O0nocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH OHochepsl», «KpyroBopoT yriepoga B Guocdepey,
«KpyroBopoT a3ora B IpHPOJIE.

Ob6opynoBanue: MO/IeJTb-aNTTIKAIHS «Tunuynbie OUOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Koiulekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX



CENIbCKOXO3SCTBEHHBIX ~ KYJABTYp», TepOapuM M KOJUIGKIMM pPACTCHHH M >KUBOTHBIX,
IIPUHAJUICKALME K Pa3HBIM JKOJIOTMYECKUM I'pylIiaM ogHOro Buaa, Kpacnas kaura Poccuiickoit
®enepanyn, n300paKeHIsI OXPaHIEMbIX BUIOB PACTEHUH U KHUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yslbTaTaM OCBOCHHUS
00y4aromuMucs MPOrpaMM CpelHero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX PE3yabTaTOB OCBOCHHS IpeaMera «BHONOrus» BBIICICHBI
CJIENYIONIME COCTaBIAIONIME: OCO3HAaHUE OOYYArOIIUMHUCA  POCCHMCKON  TpaKJaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPECIICHUIO,
HAIMYME MOTHUBAIMU K OOydYeHHWIO OWOJIOTHH, IIeJICHAMPABICHHOE pa3BUTHE BHYTPEHHUX
YOKICHUI JTMYHOCTH HA OCHOBE KITFOUCBBIX IIEHHOCTEH M MUCTOPUYCCKHUX TPATUIIUN Pa3BHTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JICATCILHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ yYCTAaHOBKAMH, TPUCYIIUMH  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HaJWYHE HKOJIOTHYECKOTO TIPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH IIEJTU ¥ CTPOUTH KU3HECHHBIC TITAHBI.

JIMIHOCTHBIE Pe3yJIbTaThl OCBOCHHS TpeaMmeTa «BbHOJOTusS» MOCTHraloTCs B CIWHCTBE
y4eOHOM W BOCHHUTATENbHOU AEATEILHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBWJIaMH W HOPMaMH IMOBEACHUSA U CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTHU3MA,
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEJOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpeKHOr0  OTHOWIIEHHUS K  KyJbTYpHOMY  HAaCleIUI0 U TPaJAULUIM
MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpoe U OKPYKarolen cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIOCOOHOCTH OOy4alOUINXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOrOo  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONBITAa JESITENbHOCTH B IMPOIECCEe pealln3allid OCHOBHBIX
HaIMpaBJICHUN BOCIIUTATEIbHOMN JAATEIHLHOCTH, B TOM YHCJIEC B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, yBaK€HHE 3aKOHA H
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO 10 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHHE y4YUTBIBATH B  CBOUX JCWUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMH yOEXKICHUSIMHU, KYIbTYPHBIMH IEHHOCTSMH U COIUATHHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
[I0O3HABATEJIbHBIX M HCCIEIOBATENbCKUX 3a/ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHICKON TPAXKIAHCKOW UJICHTHYHOCTH, TATPUOTH3MA, YBAXKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K TPUPOJHOMY HACICIAMI0 U TaMIATHUKAM TPHUPOIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U MICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTHKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHo
NEeSTENbHOCTH;



MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEi
KU3ZHU;

7) 3K0JIOTUYECKOT0 BOCTIMTAHUSA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN JJIsl OKPY’KAIOILLEH Cpeibl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble NMPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHHH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBWJI NOBEJIEHUS B MPUPOJE, HANPABIEHHBIX HAa COXpaHEHUE PAaBHOBECUS B JKOCHUCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENCTBHUN U NMPENOTBPAILIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON JeSITENbHOCTH HKOJIOTUYECKOI HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOW M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAJILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
MCIO0JIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IPaMOTHOCTH O0yJaromuxcs, GopMUPYEMOi IPU U3yUYeHUH OHOJIOTUH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONMy4aeMmble 3HAHUS I aHajuu3a W OOBSCHEHHS SBICHUMN
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKJIIOUEHUS] Ha OCHOBE HAyYHBIX (DaKTOB W HMMEIOIIMXCS JAaHHBIX C LEJIbI0 TONyYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTb OCYIIECTBISTH MPOEKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 10 OHOJIOTMM B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3ysibTaThl OCBOEHUS y4eOHOro mpeamera «buoyiorus» BKIIIOYAIOT:
3HaUMMbIe UIST  (OPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHbBIC
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOJIOB TIO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS,
SIBIICHUE, MpPOLECC, CUCTEMa, Hay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOII0JCHUE, U3MEPEHUE, SKCIEPUMEHT M JPYTUX), YHHBEpCalbHbIE
yueOHble JIeHcTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE, PETYIATUBHBIE), 00eCIeUNBAIOIINE
dhopmupoBanre (PyHKIIMOHATHLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OO0YJaroIInxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEeXAUCLUUIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble y4deOHble AECWCTBHUS B IO3HABATENbHON U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CPEIHEro oOIero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHne YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHUpOBaTh U aKTyalM3UpoBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccupUKaIuu, OO0O0OIIEeHUs), PaCKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIe MPU3HAKH, YCTAaHABIUBATh CBS3U C IPYTUMHU MOHITHIMH);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTUBHBIC, MACIYKTHBHBbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOTrO poja,
BBISIBIICHHBIX B PA3IUMYHBIX WH(OOPMAIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3yAbTAaTOB IIEJNISIM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pElICHUS MPAKTUICCKHX 33124, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHHS,

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOH TEPMUHOJIOTHEH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUNOTE3y €€ pEIICHHs, HaxXOIUTh AapTyMEHTHI JUISl JIOKA3aTelIbCTBA CBOUX YTBEPXKICHHUIA,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIIECHUBATH TIPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIOBAPSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpoOBaTh 3ampochl U TNPUMEHATH pPa3lIMUHBIE METOIBl MpPU TOUCKE U OTOOpE
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYI (OPMY TIPEACTABICHUS OUOJIOTUYECKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKHE, (PU3MUYECKHEe M MAaTeMaTHYeCKHE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHHUS OTHOCUTEIIbHO BBHITIONHEHHsI TMpeiaraeMol 3aJayd, y4YUTHIBATb HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJ/Ibl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYXJIaTh pe3y/IbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAHUS JUId BBIABICHHMS NpoOJIeM U MX pEIIEeHUs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLECTBIISATh MO3HABATENIbHYIO JESTEIbHOCTb, BBISABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYUIIMN B pa3HbIX 00JIacTsIX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIAJICTh HABBIKAMH TIO3HABATEILHON pe(IIEKCUU KaK OCO3HAHUS COBEPLIAEMBIX JIEHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHAMATh MOTUBBI U apTYMEHTBI IPYrUX IIPY aHAIU3E PE3yJIbTaTOB ACSITEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosioruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEHCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd W MpeoOpa3oBaHUIO 3HAHUM, BHUIbI
NESITENbHOCTH 0 TOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX C Ouojorueil. B
MIporpaMMe MpeIMeTHbIE Pe3yIbTaThl IPEICTaBICHbI IO FoJlaM 00yJYeHHUS.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

C(OPMHUPOBAHHOCTb 3HAHMM O MECT€ U POJIM OMOJOIMH B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B ()OPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ononoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEp:KaHUE OMOJIOIMUYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHusM, Merabosu3M (0OOMEH BEHIECTB H  IPEBpallleHHEe JSHEPruH), TIOMEeoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEICHUE
(penpoaykuus), HaCIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHsl (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuii H. 1.
BaBuioBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOrO IO3HAHUS B OMOJIOTMU: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SIBICHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOro
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HUCCIEAYeMbIMU
BEJIMYMHAMH, OOBSACHEHHE IOIYYEHHBIX pE3yJbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHATHH,
TEOpUil U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU MOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEILIECTB U
IIPEeBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, WHIAUBHUYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, /IS IPUHATHS IPAKTUYECKUX PEICHUH B MOBCEHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHHUS HOPM



IPaMOTHOTO TOBEJCHHUSI B OKPYXKAaloIell NpUPOAHON cpene, MOHMMAaHUE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIE TI'E€HETMYECKHE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHUE, CLEIUIEHHOE HACJEeJI0BaHUE, COCTABIATh CXEMbl MOHOTHUOPUIHOTO CKPELIUBAHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHUBATh M HWHTEPIPETUPOBATh HH(POPMAIIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, HayYHO-TIOMYJISIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTb COOCTBEHHbIE IMCBbMEHHBIE U YCTHbIE COOOIIeHMs, 00001mas
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUI O MeCT€ M POJM OMOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pelIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJSIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OKOJOTHMYECKue (aKTOpbl, OSKOCHUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoactsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alusi U MPOBEACHHUE OHUOJIOTHYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIENIaTh BHIBOJbI HA OCHOBAHUHU MOJyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpA,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIECTB U NMOTOKA SHEPIHU B HIKOCUCTEMAaX, aHTPOIIOTEHHbIX U3MEHEHUI
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHUOr€OXHMHUYECKHUX IUKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€JIbI0 00eCcTIeYeHns
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIEH NpPUPOAHON cpene, MOHMMaHHEe HEO0OXOIMMOCTH



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEpeHoca
BELLECTB U SHEPIUHU B IKOCHCTEMAX (LIENU MUTAHUSA);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJICpKaHUsA, BKJIIOYAIONIYIO IICEBIAOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HMCTOYHHKOB (CpeICTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONMYJSIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NIMCbMEHHBIE U YCTHbIE COOOIIEHHs, 00001mas
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 4 :
HOTIOTHA Kax Hayxa 0 05 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 JKuBbIE cHCTEMBI 1 UX OpraHU3aIus 2 0 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 X i 18 0 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 12 0 0
MBHEACATEILHOCT KICTRH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 10 0 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 16 0 15
OPraHu3MoOB https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 6 0 0
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KosunuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 18 0 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha bubnuorexa [JOK
2 20 0 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1 1
3 OpranusMeL u OKpyXaromas cpesia 0 0 https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTHYECKUE CUCTEMBI 18 0 0 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2 0 0
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34\68 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeMeTHBIE Pe3YJIbTATHI 0OCBOEHHsI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdopmupoBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME
Hay4HOTO 3HAHUS €CTECTBEHHBIX HayK, B (GOPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJIa/I€ POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosiornu; GyHKIIMOHATHHOW TPaMOTHOCTH YeJIOBEKA ISl PEIICHUS
YKU3HEHHBIX 33]1a4

YMeHue pacKkpbIBaTh CoAepKaHUe OMOJIOTHYECKUX TEPMUHOB 1 TIOHSTHI:
KW3HB, KJIETKa, OpraHu3M; MeTabom3M (0OMEH BEIIEeCTB U MPEeBpaIlieHNe
SHEPTHH ), TOMEOCTa3 (CaMOPETYIISIINS ), YPOBHEBASI OPTaHU3aAINS KUBBIX
CHCTEM, CAMOBOCIIPOM3BECHUE (PEIIPOIYKIINS ), HACIEACTBEHHOCTD,
U3MCHYUBOCTD, POCT U Pa3BUTUC

YMmenue uznaratb O10JIOrHYEcKUe TEOPHH (KJIETOYHAs, XPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Mengens, T. Moprana, H.W. BaBuiosa) u
yueHus (0 LEeHTpax MHOr000pasust ¥ MPOUCXOXKAECHUS KYIbTYPHBIX
pactenuii H.W1. BaBuioBa), onpenensiTe TpaHUIlbl UX MPUMEHHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BiaieTh METOJJaMU HayqHOTO MO3HaHUsI B OMojoruu (HabIro1eHne
Y OTMCAHUE )KUBBIX CHCTEM, TIPOIIECCOB U SBJICHUI; OPraHU3alus U
MPOBEJICHUE OMOJIOTHYECKOTO IKCIICPUMEHTA, BBIIBMYKCHHE THITOTE3bI;
BBISIBJICHHE 3aBHCHMOCTH MEX]Ty UCCIICyeMbIMHU BEIMYUHAMU, OOBSICHEHUE
MOJIYYEHHBIX PE3YJIbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX TOHITHHA, TCOPHH U
3aKOHOB; YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUHU TOJYYCHHBIX
pe3yIbTaToOB)

YMeHue BhIICATh CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
9yKapuoT, OJHOKIETOYHBIX H MHOTOKJIETOYHBIX OPraHU3MOB; 0COOCHHOCTH
MPOIIECCOB OOMEHA BEIECTB U MPEBPAILIEHUS JHEPTHH B KIIETKE,
(hoToCHHTE3a, TNIACTUYECKOTO U SHEPreTUYECKOTO 0OMEHa, XeMOCHHTE3a,
MUTO3a, MEH03a, OIJI0JJOTBOPEHHUS, PA3MHOKEHUS, MHIUBUTyaTbHOTO
pa3BUTHA OpraHu3Ma (OHTOT'eHe3)

YMeHue npuMeHsTh NOJyYeHHbIE 3HAHUS I OOBSICHEHHS OMOJIOTHUECKUX
MPOIIECCOB U SBIICHUH, ISl IPUHATHS MPAKTUYECKUX PEIICHUH B
MOBCETHEBHOM JKU3HU B LIeTISIX 0OecreueHns 0€30MacHOCTH CBOETO
3JI0POBbSI U 3[I0POBBS OKPYKAIOLTUX JTIOACH, COOMIOICHHS] HOPM
TPaMOTHOTO MOBEJICHUS B OKPYKAIOIIEH IPUPOJHON Cpesie; TOHUMaHUE
HE0OXO0IMMOCTH UCTIONIB30BAHUS TOCTHKEHUN COBPEMEHHOM OMOJIOTHU U
OMOTEXHOJIOTH ISl pAIMOHAILHOTO MPUPOIOIOIE30BAHUS

YmMmenue pemaTth 3JICMCHTAPHBIC TCHECTUYCCKUC 3a/1a4Y1 HA MOHO- U
I[I/IFI/I6pI/I,Z[HOe CKpCIIMBAHUC, CLCIIIICHHOC HACIICAOBAHUEC, COCTABJIATH
CXEMBI MOHOFI/I6pI/I,[[HOF0 CKpCHIMBAHUA UIA TPCACKA3aHUS HACIICAOBAHUA
IIPHU3HAKOB Y OPraHu3MOB




YMeHue BBIOJHATH 1TA00PAaTOPHBIE M MTPAKTUYECKUE PAdOThI, COONII0OIATh
npaBuia npu padore ¢ yueOHBIM U J1a00paTOPHBIM 000PYJIOBAHUEM

YMeHne KpUTUYECKH OLICHUBATh U UHTEPIPETHPOBATH HH(DOPMAITIIO
OMOJIOTUYECKOTO COACPIKaHUs, BKIIFOYAIONIYIO MICEBIOHAYYHbIC 3HAHUS U3
9 pa3nuuHbIX ncTouyHUKOB (CMU, HaydHO-TIONYIspHBIE MaTepHabl);
9TUYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEI0BaHUN B OMOJIOTHUH, MEIULIHE,
OMOTEXHOJIOTMH

YMenue co3iaBaTb COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHHS,
10 000011ast 6MOIOTHYECKYI0 HH(POPMALIUIO 3 HECKOJIIBKUX UCTOYHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHITUIHBIN anmapat OMOJIOTUH

11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOIi POrpaMMbl CpeIHero o01ero o6pa3oBaHus

CdopMHUpOBaHHOCTH 3HAHHUI O MECTE M POJIH OUOJIOTHHU B CUCTEME
Hay4yHOTO 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUHN COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOT'O MUPOBO33PEHUS; O
BKJIaJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruy; GyHKIHOHAIBHON TPAMOTHOCTH YeJIOBEKa JJIsl PEeIeHuUs
YKU3HEHHBIX 3aja4

YMeHne packpbIBaTh COACpIKaHNue OMOJIOTHYECKIX TEPMHHOB M TOHSTHI:
BH/I, TTOMYJISINSA, TeHO(MOH I, SBOJIONHNS, TBUKYIIHAE CUIIBI ((DaKTOPHI)
9BOJIIOLIAH, TIPUCTIOCOOICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE,
IKOJIOTHYECKHE (aKTOPBI, SKOCHCTEMA, TPOAYIICHTHI, KOHCYMEHTHI,
PEIYLIEHTHI, IICTIA TUTAHUs, SKOJIOTHYECKast TUpaMuia, OMOTeoIeHO3,
ouocdepa

YMenue uznarath OUOJIOTHYECKUE TEOPHH (IBOJIIOLIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOPUS IBOJIOLINH ), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasimeBoro cxojctBa K.M. bapa, uepeioBanus riaaBHbIX HarpaBiIeHHMA
u myreit sBosronnu A.H. CeBeprioBa, yuenus o ouochepe B.1.
Bepnazckoro), onpeaensiTh TpaHUIbl UX TPUMEHUMOCTH K KUBBIM
CUCTeMaM

YMeHue BiaJleTb METOJaMH Hay4HOTO MO3HaHMs B OMOI0ruu (HaboeHne
Y OTIMCAHME KUBBIX CHCTEM, TIPOLIECCOB U SIBICHUH; OpraHn3aIus 1
IPOBEJICHUE OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIJBHKCHUE THIIOTE3BI;

4 BBISIBJICHUE 3aBUCHMOCTH MEXK]y HCCIICTyEeMbIMU BEJTMYMHAMU, OObSICHEHUE
HOJIy4E€HHBIX PE3yIbTaTOB, UCIOIb30BAaHHBIX HAYYHBIX MOHITHHA, TEOPUI U
3aKOHOB; YMEHHE JIeJIaTh BBIBOJbI HA OCHOBAHUH TOITY4YEHHBIX
pEe3yNbTaTOB)

YMeHue BoIACIATH CYHICCTBCHHBIC TPU3HAKHU CTPOCHUA OMOJIOTHYECKUX
0OBEKTOB: BUJIOB, HOHyJIHI_[I/II\/’I, MNpoAYLHCHTOB, KOHCYMCHTOB, PEAYLICHTOB,
6I/IOFCOHGHO3OB 1 OKOCHUCTEM, 0COOEHHOCTHU IMpoLecCCoB HacJIeACTBEHHOM
N3MCHYMNBOCTH, CCTCCTBCHHOI'O 0T60pa, BI/IILOO6paSOBaHI/IH,
HpI/ICHOCOGHeHHOCTI/I OpraHnu3mos, JIeNCTBHUS YKOJIOTHISCKUX (paKTOpOB Ha
OpraHu3MbIl, IEPCHOCA BCHICCTB U ITOTOKA SHECPTHUU B SKOCUCTEMAX,




AHTPOIIOT€HHBIX U3MEHEHUI B 3KOCUCTEMAaX CBOEH MECTHOCTH,
KPYrOoBOPOTa BEIIECTB M OMOT€OXMMUYECKUX LIUKIIOB B OHochepe

yMeHI/Ie HpHMeHﬂTB HOJIy‘IeHHBIG 3HAHUA OJIs1 06'LSICH€HI/ISI 6I/IOJIOI‘I/I‘I€CKI/IX
IIPOLIECCOB U SIBJICHUM, IS IPUHATUS IPAKTUYECKUX PELICHUN B
MMOBCEAHEBHOM KU3HU B LIEIIX 00ecrieyeHuss 0€301acHOCTH CBOETO
3JI0POBBSI U 3JI0POBBS OKPYKAIOITUX JTFOACH, COOTIOICHHSI HOPM
IPaMOTHOTO IOBEJICHUS B OKPYKAIOLIEH IPUPOJHON Cpesie; TIOHUMaHUE
HEO0OXOAMMOCTH UCTIOJIB30BAHMS TIOCTHKEHUN COBPEMEHHOM OMOJIOTUU JIJIst
PaIMOHAIBLHOTO MPUPOAOTIONBE30BAHUS

YMeHue peniath 31eMeHTapHble OMOJI0rMYECKUe 3a]aul, COCTABIISATh CXEMBI
MEpEeHOCca BEIIECTB U SHEPTHH B SKOCUCTEMAX (1IeTH MUTaHMSI)

YMeHue BBINONHATH Ja00paTOpHbIe U MIPaKTHYECKHe paboThl, COOIIOAATh
MIpaBUJIa MpHU padboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBaHUEM

YMeHHne KpUTHYECKH OLICHUBATh U UHTEPIPETUPOBATh HHPOPMAIIHIO
OMOJIOTMYECKOTO COJIEPKAHMS, BKIFOUAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS U3
pa3nuuHbIX HCTOYHUKOB (CMU, HaydHO-MOMyIApHBIC MaTEPHAIIbI);
paccMmarpuBath ri1o0aabHbIE SIKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUITHIO

10

YMmeHnue co3ziaBath COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIEHNS,
000011251 OMOJIOTHYECKYIO HH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHHKOB,
IPaMOTHO MCIIOJIh30BATh OHSATHIHBINA anmapaT OHOJIOTHH




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC
Kon IIpoBepsieMblH 3J1€EMEHT COAEPKAHUS
1 buonorus kak Hayka

1.1

Bbuosnorust — Hayka o xuBo# npupoae. Poib 6uonornu B popMupoBaHUH
COBPEMEHHOM HayuHOH KapTuHbl Mupa. Cuctema OMOJIOTHYECKUX HAYK

1.2

MeTo1bl TO3HAHUS )KMBOW IPUPOIbI (HAOIIOAEHHE, SKCIIEPUMEHT, ONHMCAHUE,
n3MepeHue, Kiaccuukalys, MoIeIMpoBaHNe, CTaTUCTHUECKas 00pabOoTKa JaHHbIX)

2

JKuBrIe cucTeMBI M HX opraHusanusa

2.1

Xusble cucreMbl (0MOCHCTEMBI) KaK NMpeAMET u3ydeHus ouosnorun. CBoiicTBa
OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHU OpraHu3anuy OMOCUCTEM: MOJIEKYJIIPHO-T€HETUUYECKHUM, KIIETOUHBIH,
OpraHU3MEHHbBIN, MOMYISIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OHochepHbIN

3

XHWMHYECKUI COCTAB U CTPOEHUE KIETKH

3.1

XUMUYECKUN COCTaB KIETKU. XUMHYECKHAE DIIEMEHThI: MAaKpO3JIEMEHTHI,
MHKpO3JIEMEHTHI. Bosia 1 MuHepanbHbIe BenecTBa. @yHKIMHU BOJbI 1 MUHEPATbHBIX
BelecTB B kKieTke. [lognepkanue 0CMOTHYECKOTO Oalanca

3.2

benku. CoctaB u cTpoeHne 0eIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3ameHnnMsble 1 3aMEHMMbIE aMUHOKHCIIOTBL. AMHUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpHBI OCJIKOBOW MOJIEKYIIbI (TIEpBUYHAs], BTOPUYHAS, TPETHYHAS U
YETBEPTUYHAS CTPYKTYpa). XUMHUECKHE CBOMCTBA OENKOB. bruoslornueckue
dbyHKIMM OEITKOB.

depmeHThI — OroJiornueckne Katanu3atopbl. CTpoeHne pepMeHTa: akTUBHBIN
LeHTp, cyoctpatHas cneuuduunocts. Kodpepmentsl. Butamunsl. OTnnyus
(epMEHTOB OT HEOPraHMYECKUX KaTaJIn3aTOPOB

3.3

YraeBoiel: MOHOCaXapH bl (TIHOK03a, pudo3a U Ie30KCHpr003a), Aucaxapuibl
(caxapo3a, J1aKT03a) U oJIrcaxapu bl (Kpaxmall, TIMKOTEH, IIeJUTI0I103a).
buonornyeckne GyHKIIUU YTICBOJIOB.

JIunuael: TPUTIHALIEPUIBI, CTepOu b, hochosmmuasl. ['uapodunsHo-ruapodhoOHbIC
cBoiictBa. buonornueckue Gynkuu munuaos. CpaBHEHUE YTIIIEBOAOB, OCIKOB U
JIMIHJIOB KaK HCTOYHUKOB SHEPTUHU

3.4

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotnabl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u pynkiuu PHK. AT®: crpoenue u

GbyHKIIIHN

3.5

]_II/ITOJIOFI/IH — HayKa O KJICTKC. Knerounas TCOPHU. MeTo bl N3Y4YCHUA KIICTOK

3.6

Knetka xak nenoctHas xuBasi cucreMma. O01ue nNpu3HaKky KJIETOK: 3aMKHYTast
HapyxHas memOpana, monekynbl JIHK xak renernueckuit anmapart, cucreMa
cuHTe3a Oelka

3.7

Tumel KJIETOK: SyKapHOTHYECKas U MpoKaproTHueckas. OCOOEHHOCTH CTPOEHUS
poKaproTHUecKoi kieTku. Kierounas crenka 6akrepuit. CTpoeHue
9YKapHOTHYECKOH KieTKH. OCHOBHBIE OTIMYUS PACTUTENILHOM, )KUBOTHOM U
I'pUOHOM KIIETKU

3.8

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MNIMKOKAIMKC, UX (QYHKIIMH.
[TnazmaTnueckas MmeMOpana, e€ cBoiicTBa 1 (pyHKImMH. LluTorasMa u e€ opraHouIbl.




OnHoMeMOpaHHBIE OPraHOMIBI KIIETKH: dHAoIIa3MaTrdeckas ceth (DI1C), anmapar
lNonbmxu, mu3ocomsl. [lomyaBTOHOMHBIE OPraHOUABI KJIETKH: MUTOXOHIPUH,
rtactTupl. [IpoucxoxaeHne MUTOXOHAPUNA U TIacTU. Buasl mmactu.
HememOpaHnHbIE OpraHOU/IbI KIIETKU: pUOOCOMBI, KIIETOYHBIN IICHTDP, PECHUYKH,
KIyTUKHA. OyHKIIMH OpraHouJI0B KJIETKH. Brirrouenus

3.9

SAnpo — perynstopHslii LeHTp KieTku. CTpoeHue sjpa: siiepHasi 000JI0UKa,
KapuoIiuiasMa, XpoOMaTuH, AAPBIIIKO. XpOMOCOMH

3.10

TpaHcnopT BEeHECTB B KIIETKE

X(I/I?:HGZ[G?[TGHI:HOCTI) KIJIICTKH

4.1

OOMeH BeIecTB, WA METa00IM3M. ACCUMUIISIINSA (TUIACTHYECKH 0OMEH) 1
JTUCCUMUIISALINS (SHEPTETUUECKHI 0OMEH) — JIB€ CTOPOHBI €MHOTO TpoIecca
MeTrabonusma. Tumnbsl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbINA. Poib
(hepMeHTOB B 0OMEHE BEIIECTB U NMPEBPALEHUH SHEPTUU B KIETKE

4.2

®dotocunrte3. CBeToBas u TeMHOBast Ga3bl poTocuHTe3a. Peakiuu GpoTocuHTe3a.
DddextuBHOCTH hoTOCHHTE3a. 3HAUeHUE (HOTOCUHTE3A IS )KU3HU Ha 3eMIIe.
Bnustaue ycnoBuit cpenbl Ha GOTOCUHTE3 M CIIOCOOBI TTOBBIIIICHUS €T0
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMmocuHTe3. XeMOCHHTE3UPYIOINE OakTeprun. 3HAUCHUE XEMOCUHTE3a JIJIs )KU3HU
Ha 3emiie

4.3

DHepreTuyecKkuii 00OMeH B KJieTke. Paciienienue BenecTs, BbIICICHNUE U
AKKyMYJIMPOBaHUE DHEPTUHU B KJIIETKE. ITaIlbl SJHEPreTHIEeCKOro oOMeHa. [ mukomus.
bpoxenue u ero Buael. KucmopoaHnoe oKuciaeHue, uin KIETOYHOE JIbIXaHHE.

D¢ hEeKTUBHOCTH PHEPrETUIECKOTO 0OMEHA

4.4

Peakiiun marpuyHoro cunresa. ['enernueckas uapopmanus u JJHK. Peanuzanus
reHeTudecKkor nHpopmaruu B KieTke. [ eHeTHIeCKUi KOl M €r0 CBOMCTBA.
Tpanckpunius — matpuunbiii cuaTe3 PHK. Tpancnsmnus — 6mocunTe3 Genka.
Konuposanue amuuokucioT. Poss pubocom B OMocuHTe3e Oenka

4.5

Hexnerounsie ¢popMmsbl sxu3HU — BUpYCHI. MicTopus oTkpeiTus Bupycos (.M.
NBanoBckuit). OCOGEHHOCTU CTPOCHUS U KHUIHEACATEIbHOCTH BUPYCOB.
baktepuodaru. bonesnu pacTeHuii, )KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUPYCAMHU.
Bupyc ummynoaeduiurta yenoseka (BUY) — Bo30ymurens CITN/a. [Ipodunaktuka
pacnpocTpaHeHus BUPYCHBIX 3a00JIeBaHUI

Pasmuoxkenue u HHIUWBUAYAJIBHOC PA3BUTHUC OPraHU3MOB

5.1

KrneTounslil 1uKII, WK )KU3HEHHBIN UK KieTku. MuTepdasza u murto3. [Iporeccsl,
npoTtekaromue B uHTepdase. Perukamnus — peakius matpuuHoro cuntesa JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBII HA00p — KapHOTUIL. JIUTIIIOUIHBINA 1
rarIONIHBINA XpOMOCOMHBIE HA0OpBL. XpoMaTuabl. L{utonornueckue 0OCHOBBI
Pa3MHOKEHHSI U UHAUBHUIYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Jenenue xinetkn — muto3. Cragun mutosa. [Iponeccsl, mpoucxoasinue Ha pa3HbIX
CTaAMsIX MUTO3a. BUOJIIOrMYeCKuii CMBICII MUTO3a

5.2

®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecriosioe U nojoBoe. Bupl Oecrosnoro
Pa3MHOXKEHMSL: IEJICHNE HAABOE, IOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. MICKyCCTBEHHOE KIIOHUPOBaHUE
OpPraHU3MOB, €r0 3HAYEHHUE JUIsl CEIEKIUU

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTO.

Meiiosz. Craauu meitosa. [Iponeccel, MpoucXoAsIIMe Ha CTaIusiIX MeHo3a.
[ToBenenue xpomocom B meio3e. Kpoccunrosep. buonornueckuii cMbIca U
3HAYEHUE MEN03a




5.4

I'amerorenes — mpoiecc 00pa30BaHus MOJIOBBIX KJIETOK y KUBOTHBIX. [To/i0BBIC
JKEJIC3bl. CECMCHHUKU U SUYHUKU. O6p3,30BaHI/Ie 1 PA3BUTHUC MOJIOBBIX KJICTOK — I'aMCT
(cmepmaTo3ou/, SIMIIEKIIETKA) — criepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
AWLEKIETOK U criepMaTto3ouaoB. OmnogorBopenue. [laprenorenes

5.5

NunuBuayaibHOE pa3BUTHE (OHTOTCHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Dtansl S)MOPUOHATIBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX: APOOJICHUE,
racTpyisnusi, oprasorenes. [locramOpruonansHoe pazButue. THITbI
MOCTAIMOPHOHAIBHOTO PA3BUTHS: MPSIMOE, HETIPsIMOE (JIMUMHOYHOE). Biustane cpempt
Ha Pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BbI3bIBATh BPOKIEHHBIE YPOJICTBA.
Poct u pa3zButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PaCTEHUS: CTPOCHUE CEMEHH,
CTaJIuU Pa3BUTUS

HaCJ'ICI[CTBCHHOCTB 1 USMCHYMBOCTb OPraHM3MOB

6.1

[Ipeamer u 3amaun reHeTuku. Mcropus pa3BUTHS F'eHETUKHU. BKIiIag poCCUNCKUX U
3apyOeXHBIX YUEHBIX B pa3BUTHE T€HETUKHU. METO/ bl TeHETUKH
(THOPUIOTOTUUECKHH, IIUTOTEHETUYECKUN, MOJIEKYIISIPHO-TEHETHUECKHH ).
OcHoOBHbIE T€HETUYECKHE MOHATHUS. [ eHeTHueckas CMUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpeIMBaHUI

6.2

3aKOHOMEPHOCTH HACIIeIOBaHUs TPU3HAKOB, YCTaHOBJIEHHBIC . Mennenem.
MonorubpuaHOe CKpelrBaHue. 3aKOH eMHO00pa3usi THOPHIOB TIEPBOTO
nokoJsieHus. [IpaBriio tToMuHUpOBaHUA. 3aKOH pacIeIVICHUs TPU3HAKOB. [ unores3a
YUCTOTHI TameT. [loJTHOe 1 HeTOJTHOEe TOMUHUPOBAHUE.

JlurnbpuaHoe CKpemmrBaHue. 3aKOH HE3aBUCUMOTO HACIEOBaHUS TTPHU3HAKOB.
[{uTroreHeTHYECKNE OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUSA. AHATU3UPYIOIIEe
CKpelnBanue. Mcnonb30Banre aHAIM3UPYIOLIETO CKPEUIMBAHUS JI ONPEACICHUS
TeHOTHIIa 0co0H

6.3

CuermieHHOE HaciaenoBaHue npusHakoB. Pabora T. Moprana 1o cuemnjieHHOMY
HacJe0BaHUIO TeHOB. HapyllieHne ClieTtuieHrsl TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.
XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH. | eHETHYECKHE KapTHhI.

I'eneTuka mona. XpoMoCOMHOE OTIpeieJICHUE T10J1a. AyTOCOMBI H TOJIOBBIC
XpoMocoMbI. ['oMoramMeTHbIe U reTeporaMeTHbIe opranu3Mbl. HacienoBanue
MIPU3HAKOB, CIIETUICHHBIX C MOJIOM

6.4

N3menunBocTh. Buibl ©13MEHUYNBOCTHU: HEHACTIEACTBEHHAS U HacliecTBeHHas. Pob
Cpelbl B HEHACJIEICTBEHHOM N3MEHUMBOCTH. XapaKTepUCTHKA MOIU(DUKALIMOHHOM
W3MEHUYMBOCTH. BapuanoHHslil psi u BapuanonHas kpusasi. Hopma peakuuu
npu3Haka. KonnuecTBeHHbIE 1 KAUECTBEHHBIE MPU3HAKU U UX HOPMa PEAKIIHH.
CpoiicTBa MOIU(DUKAIIMOHHOW H3MEHUYUBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaSI, HWJIN I'CHOTHUIIMYCCKAaA, NBMCHUYHMBOCTb. KomOnHaTuBHas
H3MEHYUBOCTh. Meli03 1 moJI0BOM IMponecc — 0OCHOBA KOMOMHATHUBHOM
HU3MCHYUBOCTH. MYTaI_II/IOHHaH HU3MCHYHNBOCTD. Knaccmbnxaupm MYTaHHﬁZ I'CHHBIC
XpOMOCOMHBIC, TCHOMHBIC. YacroTa u IMPUYHHBI MYTaHHﬁ. MYTaFCHHBIe q)aKTOpBI.
3aKO0H TOMOJIOTHYECKUX pAaOB B HacjeacTBeHHol n3meHunBocty H.M. BaBunora

6.6

I'enetuka yenoseka. Kapuotun uenoBeka. OCHOBHBIE METO/Ibl TEHETHKHU YEJIOBEKA:
reHeaIOrHYSCKUi, OJIM3HEIIOBBIM, IIUTOTCHETHUCCKHI, OMOXUMHUYCCKHIMA,
MOJIEKYJIIpHO-TeHeTHYeCKUi. COBpEMEHHOE ONPEEIICHUE T€HOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHKUE, B TOM YHUCJIE C TIOMOIIIBIO
[111P-ananmu3a. HacrmencTBeHnHble 3a00IeBaHUs YeIOBEKA: TeHHBIC 00JIC3HH, 00JIC3HU
C HACIIeJICTBEHHOH MPEpacIoioKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtuieckre U TeHepaTUBHbIC MyTalluu. [[pUHIUIIEI 310POBOTO 00pa3a KU3HH,
JIMArHOCTHKH, MPO(HUIAKTUKY U JICUCHHUS TeHeTHUeCKUX Oose3Heil. Meuko-




FEHETUYECKOE KOHCYIbTUPOBAaHUE. 3HAUEHUE MEIMIIMHCKON T'€HETUKH B
MIPEIOTBPAIICHUH U JICYCHUU TeHETUYCCKIX 3a00JIEBAaHUI YEeTIOBEKA

Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUHU

7.1

Cenekius Kak HayKa ¥ IpoLecc. 3apokKIeHUE CENEKIUU U JOMECTUKALIMS. YUeHue
H.W. BaBunoBa o 1ieHTpax MpOUCX0XKACHUS 1 MHOT000pa3usi KyJbTypPHBIX
pactenuii. LleHTpBI IpOMCXOXKACHUS TOMANTHUX KUBOTHBIX. COpT, MOpoIa, ITaMM

7.2

CoBpemeHHbIe METObI cesleKIMU. MaccoBbIil 1 MHAUBUYaIbHbIN OTOOPHI B
CEJIEKLIMM pacTeHUi U KUBOTHBIX. OlleHKa 3KcTephepa. biuszkopoacTBeHHOE
CKpelrBaHue — MHOpuAuHT. Yucras nuHus. CKpelnMBaHue YUCThIX JIMHUM.
I'ereposuc, unu rubpuaHas cuna. HepoctBeHHOe ckpeluBaHue — ayTOpUIUHT .
Otnanénnas rubpuauzanus u e€ ycrnexu. MickyccTBeHHbIN MyTareHes U rnojiyueHue
MOJUIIIIOUIOB. JloCTHKEHMSI CENIEKIIUU paCTEHU, d)KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorus kak orpaciib Ipou3BOJICTBA. [ €HHas WHXKeHepus. JTambl CO3AaHUs
pexom6OunanTHoit JIHK u Tpancrennsix opranuzmos. Kierounast nHxxeHepus.
Kiterounsie KynbTypbl. MUKpPOKIOHAIBHOE pa3MHOKEHUE pacTeHnid. KilonupoBanue
BBICOKOIIPOTYKTUBHBIX CEJIbCKOXO03SIIICTBEHHBIX OPraHU3MOB. DKOJIOTUUECKUE U
strueckue nmpodnemsl. 'MO — reHeTnuecku MoIUGUIIUPOBAHHbBIE OPTaHU3MBI

11 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOJIFOIIMOHHAS ONOJIOT U

1.1

DBOJTIONIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuperenbcTBa IBOJTIONHH. [1aICcOHTOIOTHYECKHE: TTOCTIEI0BATEIBHOCTD MOSIBIICHUS
BHJIOB B MTAJICOHTOJIOTMYECKON JIETOTICH, TTepeXxoaHbie popmbl. bruoreorpadudeckue:
CXOJICTBO W paziuure GayH u Gprop MaTepUuKOB U OCTPOBOB. DMOPHUOTIOTHIECKHUE:
CXOJICTBA M Pa3JIn4Hsi SMOPHOHOB PAa3HBIX BUIOB MIO3BOHOYHBIX. CPaBHUTEIIBHO-
AHATOMHYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbBIC, PYJAMMEHTAPHBIC OPTaHbl, AaTABU3MBI.
MonexynsipHO-OHOXUMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJICACTBEHHOCTH H
OCHOBHBIX METa0OJMYECKUX YTEH Y BCEX OPraHU3MOB

1.2

Opomonmonnas Teopus Y. Jlapsuna. [Ipeanocsuiku BOZHUKHOBEHUS JapBUHU3MA.
JIBuKyIIKe cuiibl SBOJIIOLIMU BUOB 110 JlapBuHY (M30BITOUHOE PA3MHOKEHHE MTPU
OTPaHUYEHHOCTHU PECYPCOB, HEOMpeIeIEHHAs U3MEHYUBOCTh, O0ph0Oa 3a
CYIIECTBOBaHHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Teopust sBosonnu (CTD) u oCHOBHBIE €€ MOJI0KEHHSL.
MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 9BOJTIOIUN

1.4

JIBroxyiiue cuibl ((pakTophl) SBOTIOLMU BUAOB B IPHpoAe. MyTallMOHHBIN IpoLecc U
KOMOMHATUBHAs U3MEHUYMUBOCTD. [lomyssiiiMoHHbIe BOJHBI U Apeiid reHoB. M3omsauus u
murpanus. EcrecTBeHHbIH 0TO0p — HanpaBistroLuii pakTop sBomonun. Gopmsl
€CTECTBEHHOI 0 0TOOpa.

[Iprucnoco6aeHHOCTh OPraHU3MOB Kak pe3ysbTat 3BoJtoLuH. [TpumMeps
MPUCTIOCOOJICHUN Y OpraHu3MoB. ApoMOpdO3bl U UANOAJANTALINH.

Bun u Bunoo6paszosanue. Kpurepuu Buaa. OcHOBHBIE (JOPMBI BHI000pa30BaHMUSL:
reorpapuueckoe, IKOJOrHUECKOe

1.5

MaKpOBBOJ'IIOLII/Iﬂ. q)OpMBI 9BOJIIOIIMH: (I)I/IJ'ICTI/I‘-ICCKB.SI, JAUBCPICHTHAsA, KOHBCPIreHTHAsA,
TapaJijiCjbHasi. H606paTI/IMOCTB 9BOJIFOIIMH

Bo3HukHOBEHME U Pa3BUTHUC )KU3HU HA 3emite




2.1

Jlonay4Hble IPEACTaBICHUS O 3apOKICHNN KU3HU. HaydHbIe TUTIIOTE3BI
BO3HUKHOBEHUS KU3HU HA 3eMIIe: aOHOTreHes U IMaHCIICPpMMU. XuMudueckas OBOJIFOL M.
SKCHepI/IMeHTaJIBHOC MOATBCPKACHUC XUMHYECKOHN 3BOJIFOIIUH. HauanbHble 3Tanbl
ouonornyeckoit sBommonuu. ['unoresa PHK-mupa. [lepBbie KJIETKH U UX 3BOIOLHUS.
POopMHPOBAHHE OCHOBHBIX I'PYIIN KMBBIX OPraHU3MOB

2.2

Pa3BuTue xxu3Hu Ha 3emie 1o 3pam u nepuojam. Karapxei. Apxeiickas u
npoTepo3oiickas 3psl. [laneo3oiickas 3pa u €€ nepuoibl: KeMOPUHCKUIA,
OPAOBUKCKHUI, CHITYPUICKUH, NEBOHCKU, KAMEHHO YT OJIbHBIN, TEPMCKHUH.
Me3so30iickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUNA, MEIIOBOM.

Kaiino3oiickas spa u €€ nepuoapl: MaJI€OreHOBbI, HEON€HOBbBIN, aHTPOIIOT€HOBBIM.
XapakTepucTUKa KIMMaTa U T€0JOTHYECKUX MporieccoB. OCHOBHBIE 3TAIbI YBOJIIOIIUU
PaCTUTEIBHOTO U JKMBOTHOTO MHpa. ApoMOp(}0o3bl y paCTeHUH U )KUBOTHBIX.
[TosiBneHue, paciBeT U BEIMUPAHHUE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHMyecKoro MMpa Kak oTpaxxeHue 3BOoIui. OCHOBHbBIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB
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DBOJIIOLMS YeJI0oBeKa. AHTPOIIOJIOT U KaK Hayka. Pa3BuTue npeacraBieHuit o
MIPOUCXOXKICHUN YesloBeKa. MeTo bl n3ydeHus antponoreHesa. CxoAcTBa U pa3inyust
YeJl0BeKa U )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEJIOBEKA.

JBuxymue cuibl (akTopbl) aHTpornorenesa. HacneacrseHHast U3MEHYUBOCTD U
ecTecTBeHHBIN 0TOOP. OOIIEeCTBEHHBIN 00pa3 KU3HHU, H3TOTOBIICHHUE OPYAUH TPy/a,
MBIIIIJIEHHE, PeUb

2.5

OCHOBHBIe cTaar U BECTBU DBOJIFOIINU YCJIOBCKA. aBCTpaJ'IOHI/ITeKI/I, qu'IOBeK YMCHBIﬁ,
Yenosek npsMoxoasimnii, YenoBek HeaHaepTaabCckuid, Yenosek pasymusbiil. Haxoaku
HCKOTIAaeMBIX OCTAHKOB, BPEMSI CYIIIECTBOBAHMS, 00JIACTh pAaCIpOCTPaHEHUS, 00BEM
TOJIOBHOTO MO3Ta, 00pa3 U3HU, OPYIAHS

2.6

UYenoseueckue pacbkl. OCHOBHBIE OOJIBIIINE PAChl: €BpOIICOUAHAS (eBpa3uiicKasi),
HErpo-aBCTpaJouIHas (IKBAaTOpUaAIbHAs), MOHTOJIOU IHAS (A3MAaTCKO-aMEpPUKaHCKas ).
YepThl MPUCTIOCOOICHHOCTH MTPEICTABUTENICH YeTI0BEYECKHIX Pac K YCIOBUSIM
cymectBoBaHus. EMuHCTBO uenoBedeckux pac. Kpuruka pacuzma

Opranu3Mbl 1 OKpyXkarolas cpea

3.1

DKOoI0THS KaK HayKa. 3a1[aq1/1 " pasaciibl 5KOJIOIUH. MeTOI[BI OKOJIOT'HYCCKUX
I/ICCJ'IG,Z[OBaHI/II\/'I. DKOJIOTHYECKOE MHPOBO33PCHUC. CpeﬂH oOuTaHusg OpPraHu3MoOB:
BOJHas, HA3EMHO-BO3AyIIIHAs, IIOUYBCHHAA, BHYTPHOPIraHU3MEHHAA

3.2

Dkonorudeckue paktopsl. Knaccudukarus sxonorndeckux Hakropos:
abuoTuyeckue, OMOTUYECKUE U aHTPOIOreHHbIe. JlelicTBHEe HKOJIOTUYECKUX (DaKTOpOB
Ha OPraHU3MBbI

3.3

Abuotuueckue GakTOphl: CBET, TEMIEPATYpa, BIAXKHOCTh. DOTOMEPHUOANU3M.
[IpucnocobaeHunss Opranu3MoB K JeicTBUIO abuoTHueckux (paktopoB. buonornyeckue
PUTMBI

3.4

buotnueckue dakropsl. Buapl OnoTH4Yeckux B3aMMOAECHCTBHM: KOHKYpEHLUS,
XUITHUYECTBO, Mapa3UTU3M, MyTYyall3M, KOMMEHCAIN3M (HaxJIeOHUYECTBO,
KBApTHPAHTCTBO), aMEHCAIN3M, HEUTpanu3M. 3HaueHne OMOTUYECKUX
B3aMMOICHCTBHH IS CYILIECTBOBAHMS OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHUE XapaKTCPpUCTUKHU TTOIYJISIIUH. OcHOBHBIE TTIOKa3aTeIN MOMmYJIAIUH:
YUCJICHHOCTD, INIOTHOCTD, POKAACMOCTh, CMEPTHOCTDH, IPUPOCT, MUT'PALIUSL.
I[I/IHaMI/IKa YU CJICHHOCTHU IMOMYJISAINA U et PErydnusa

COO6H.[CCTBE[ 1 3KOJOT'MYCCKHUEC CUCTEMBI

Coo06miecTBO opranu3MoB — OuoneHo3. CTpyKTypsl OMOIIeHO3a: BUI0Bas,




MIPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Buapi-nomunanTel. CBsizu B OHOLIEHO3E

4.2

DKosorndyeckue cucTeMsl (3xocuctemsl). [loHsTHe 00 3KOCHUCTEME B OHOTEOIICHO3E.
@OYHKIMOHAIbHbIE KOMIIOHEHThI SKOCUCTEMBI: IPOIYLIEHThI, KOHCYMEHTHI,
penyuentsl. KpyroBopoT BemecTB 1 MOTOK 3HEPTUH B sKocucteme. Tpoduueckue
(nuieBbie) ypoBHU 3KocucTeMbl. [Tumessie nienu u cety. OCHOBHBIE NTOKA3aTeNU
HKOCHUCTEMBI: OroMacca, MPOAYKIUs. DKOJOTHUECKHE MUPAMUIBI: TIPOTYKIINH,
YHCICHHOCTH, OrnoMacchl. CBOMCTBA DKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISIIIHS,
passutue. Cykueccust

4.3

[Ipupoanbie 3KocucTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO MU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATpO3KOCUCTEMBI. Y pOosKkocucTeMbl. bronoruueckoe
1 XO3HCTBEHHOE 3HAYEHUE arpo’KOCUCTEM M YPOOIKOCHCTEM.

buopaznoobOpasue kak ¢pakTop ycrounBocTH 3kocucteM. CoxpaHeHue
OMOJIOTMUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa 6nochepsl.
’Kusoe BemectBo u ero Gynkunn. OcodbeHHoCcTH 6rochepsl Kak raodampHOM
JKOCHUCTEeMBI. JIMHAMIYeCKOe paBHOBECHE M 0OpaTHas CBs3b B Ouocdepe.
KpyroBopoTs! BemecTB 1 OMOTEOXMMHUYECKIE IIUKITBI DJIEMEHTOB (YIIIepoa, a30Ta).
3oHaNBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

UYenoseuectBo B Onocdepe 3emiin. AHTpOTOreHHbIe U3MEHEHUs B Onocdepe.
['moGanpHBIE SKOTOTUYECKHUE TPOOITEMBI.

OcHoBa pallOHAJIBHOTO YIIPABJICHUS IIPUPOAHBIMHA pECYpPCaMU U UX UCIIOJIB30BAHHUC.
JlocTrxkeHus: OMOJIOTUH U OXpaHa MPUPOIbI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buosorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyonios A.M. u np.; Tlox
penaxuueii [Taceunuka B.B. Akimonepnoe oo6mectso «M3narensctBo «IIpocBemnienne»
* buosiorus. 11 knacc. [laceunux B.B., Kamenckuit A.A., Pyomios A.M. u np.; Tlox

penaxuueii [Taceunuka B.B. Akimonepnoe o6mectBo «M3natensctBo «IIpocBemnienuer»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

e [laceynux B.B., lIgenos I'.I"., E¢pumosa T.M. buonorus. Paboune nporpammsl
"JIunnsa xu3Hn" . — M. : IIpoceemenne, 2020.
e [laceunuk B.B., llIsenos I'.I"., Epumosa T.M. buonorus. [Toypounsie pazpaboTku

10-11 xmacc. — M. : TIpocsemenue, 2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

e http://school-collection.edu.ru/

e http://bio.1september.ru/urok/

e http://www.bio.nature.ru

e http://www.gbmt.ru/



http://school-collection.edu.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru/
http://www.gbmt.ru/
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