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IHHOACHUTEJIBHAS 3AITMCKA

Jannas pabowast mporpamma ydeOHoro mpeamera «buonorumsi» nmnst 11 kmacca paspabortana B
COOTBETCTBHH C:
1. ®enepanbHBIM roCyIapCTBEHHBIM 00pa30BaTENBHBIM CTAHAAPTOM CpeaHero olmiero oOpa3oBaHUs /
npuka3 MunucrepctBa mnpocsemeHus: Poccuiickoit @enepannu ot 12 aBrycra 2022 roma Ne 732 «O
BHECCHMU W3MEHEHHH B (peliepabHbIi rocyIapCcTBEHHBIH 00pa30BaTeNbHBINA CTAaHIAPT CPEIHETO OOIIETO
0o0pa3oBaHus, YTBEPKIECHHBIN MTpUKa3oM MuHHCTEepCTBAa 00pa3oBaHus U Hayku Poccuiickoit deneparum
or 17 mast 2012 r. Ne 413»;
2. ®enepanpHON pabouel MporpamMMmoi cpeaHero ooimiero ooOpa3oBaHus. buonorus (yriayOneHHBIH
ypoBenb) (st 10-11 kmaccoB oOpa3oBaTenbHbIX opranusaiuit) — Mocksa, 2023;
3. buomormsa. 1lkmacc: y4eOHHMK 1t 0OIIe00pa3oBaTENbHBIX OpraHW3aluii: 0a30BBIA YPOBEHH /
B.B.ITaceunuk, A.A.Kamenckuii, A.M.Pybuos.,— 4-¢ u3z. crep., — M.: IIpocemienne, 2022r. — 272 c.
4. OcHOBHOH 00pa3oBaTeIBLHON MporpamMMmoil cpemaHero obmiero oo6pazoBanus (11 kmacc) MBOY
«PoIHUKOBCKAS MITKOJIA-THMHA3HUS;
5. TTonoxenuem o paboueit mporpamme (PI'OC-2021).
Cpok peanuszarun nporpammbl — 2023-2024 yaeOHbIii ro/1.

[Ipu pa3paboTke mporpaMMbl MO OHOJOTMM  TEOPETUYECKYID  OCHOBY Ui OIPEICIICHUS
MOJXOMOB K (OPMHPOBAHUIO COJCPXKAHHSA YICOHOrO IpeaMeTa

«buomorusa» COCTaBWIN: KOHIIETITYaIbHbIE MOJIOKEHUSA dIrocC COO o
B3aMOOOYCIIOBIICHHOCTH TIeJIeH, COJIEp)KaHMs, PE3YJIbTaTOB OOy4YeHHS W TpeOOBaHHWA K YPOBHIO
MOJIFOTOBKM BBITYCKHUKOB, TMOJOXKEHHA OO0 OOIMX LeNAX W NPUHIUINAX, XapaKTePHU3YIOLIHX
COBPEMEHHOE COCTOSIHME CHUCTEMBI cpefHero ooOmiero obpasoBanusi B Poccuiickoit denepammu, a
TaK)Ke TOJOXKEHUs O crenudure Ouonoruy, e€ 3HaYeHNH B TIO3HAHUH )KUBOU MPUPOJIBI U 00SCIICYCHUH
CYIIIECTBOBaHUS 4YesoBedeckoro oOmiectBa. CorjacHO Ha3BaHHBIM — IOJIOKEHUSM OTIpe/ICIICHBI
OCHOBHBIC (YHKIIMH TPOTpaMMbI MO OMOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma mo Owuonorum Haér MpeACTaBICHHE O IensIX, 00 oOmei crparerun oOydeHus,
BOCIIUTAHHMS M Pa3BUTHA OOYYAIONIUXCS CPEJACTBAMU YYEOHOrO IpeaMera

«buonorus», ompenenseT o0sA3aTEIFHOE IMPEIMETHOE COJEp)KAaHUE, €r0 CTPYKTYpPY, pacrlpenecHue
0 pa3fesiaM U TeMaM, PEKOMEHTYEMYIO MTOCIIeI0BATEILHOCTD U3YUYCHUsI YIeOHOTO MaTepHalia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTEIBHOTO IPOIecca, BO3PACTHBIX
0CcO0EHHOCTEH 00y4YarOIINXCS.

B mnporpamMMe 1Mo OHWOJOTHHM TakXe YYUTBHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeAMETHbIM U IPEIMETHBIM pe3yabTaTam o0yuyeHus B (pOPMHUPOBAHUU OCHOBHBIX
BHUJIOB y4eOHO-TIO3HABATEILHON JACATEIBHOCTH/YUEOHBIX JICUCTBUH OOYYaIOIMIUXCS 110 OCBOCHHIO
coJiepKaHusl OMOJIOTMYECKOr0 00pa30BaHUSI.

B nporpamme mno Owomormm (10-11 kmaccel, 0a30BbIii  ypOBEHb) pEATM30BAH  MPUHITHII
NPEEMCTBCHHOCTH B HM3YYCHHW OWoJioruH, Ojaromaps dYeMmMy B Hel

POCMATPUBACTCS HANPABIEHHOCTh HA PAa3BUTHE 3HAHMI, CBI3aHHBIX C ()OPMHUPOBAHHUEM ECTECTBEHHO-
HAYYHOTO MHUPOBO33PEHUS, LECHHOCTHBIX OPHEHTAlUN JIMYHOCTH, DKOJOTMYECKOrO MBIIIICHUS,
NPEJICTABICHUN O 30POBOM 00pa3e )KU3HM M OEpeKHbIM OTHOIIEHHEM K OKPYXKAoLed HpPUpPOTHOMN
cpene. IloaTromy Hapsiny ¢ u3ydeHueM oOOIIEOMOJIOrMYECKHX TEOpHUH, a Takke 3HaHWH O CTPOEHHHU
JKUBBIX CHUCTEM pA3HOIO PaHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIMX B HHUX MPOLECCOB B
nporpaMMe 1o OMOJIOTHM YJeNeHO BHUMAHUE HCIOJB30BAHUIO MOJYYEHHBIX 3HAHUM B MOBCEIHEBHOMN
AKHU3HM JJIs1 pELICHUs NIPUKIIAJHBIX 33/1a4, B TOM 4HCIE: NPOQHIAKTUKY HACIIEICTBEHHBIX 3a00JI€BaHUH
YeJI0BeKa, MEJIUKO-TEHETUYECKOT0 KOHCYJIbTHPOBAHUS, 00OCHOBAHHS AKOJOTMYECKHU IIeIECO00Pa3HOro
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MOBEJICHUSI B OKpYXarolleld MPUPOJHON cpele, aHaliu3a BIUSHHUS XO3SWCTBEHHON JesITeIbHOCTH
YelloBeKa Ha COCTOSHHWE TPHUPOJIHBIX W HMCKYCCTBEHHBIX OKOCHCTEM. YCHIECHHE BHUMAaHHS K
NPUKIAAHON HaIlpaBiIEHHOCTH YdeOHOro mnpenmera «buoorus» MPOIMKTOBAHO HEOOXOAMMOCTHIO
o0ecrieyeHuss yCIOBUM JUIsl PEIeHHs OJHOW W3 aKTYalbHBIX 3a7jad IIKOJBHOTO OHMOJIOrHMYECKOro
oOpa3zoBaHusi,  KOTOpas  mpeanonaraer  (GopMHpoBaHHME Yy  OOYydYalOUMXCA  CIOCOOHOCTH
aIalITUPOBATHCS K U3MEHEHHUSAM JUHAMHYHO Pa3BUBAIOILETOCSI COBPEMEHHOI'0 MHUpA.

[Iporpamma 1o OWONOTMM SIBJSIETCS OPHUEHTHPOM JUIS COCTaBJIEHUs pPabOYMX NpOrpamMm, aBTOPHI
KOTOPBIX MOTYT TMPEATIOKUTh CBOM BapHaHT MOCJEAOBATEIBHOCTH HM3YYE€HUS U CTPYKTYPHl Y4eOHOTO
MaTepuaiia, CBO€ BHWACHHE TyTei (opmupoBanus y oOydaromuxcs 10-11 kiraccoB mpeaMeTHBIX
3HaHUH, YMEHHH W CIOCOOOB Y4eOHOW JIeATeNbHOCTH, a TaKKe METOJUYECKHX pPeIIeHUH 3amay
BOCIIMTAHUSI U Pa3BUTHUSL CPEACTBAMH yueOHOro npeamera «buomorusy.

buonorus Ha ypoBHe cpenHero ooOmero oOpa3oBaHUs 3aHMMaeT BaxkHoe MecTo. OH oOecneunmBaeT
dopmupoBanue y oOydaromuxcs MpeICTaBIeHUNA 0 HAydHOH KapTHHE MHpa, pacliupseT U 0000IaeT
3HaHUS O KUBOM TMpUpPOnE, e€ OTIMUMUTENILHBIX MPHU3HAKaX — YPOBHEBOW OpraHHU3allMd U SBOJIOLMH,
CO3MaéT YCIOBHSA JUIs: TIO3HAHWS 3aKOHOB JKMBOW TPHPOABI, (OpMUPOBAHUS (DYHKIMOHAIBHON
TPaMOTHOCTH, HAaBBIKOB 370POBOrO0 W 0O€30MacHOro oOpasza KHU3HH, DKOJOTHYECKOTO MBIIUICHUS,
[ICHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHST MMEET TaKKe Ul PELICHUs] BOCHMTATENbHBIX M Pa3BHUBAIOIIMX 33734
cpemHero oOmiero oOpa3oBaHUs, coIMaTu3auu oOydaromuxcs. M3ydeHue Ouosiornu oOecrevnBaeT
yciaoBust  ans  (OPMHUPOBAHUS  HHTEIJICKTYaJbHBIX, KOMMYHHUKAIIMOHHBIX W HH(MOPMALMOHHBIX
HABBIKOB, O3CTETHMYECKOM KYyJIbTYpbl, CHOCOOCTBYET MHTErpallid OWONOTMYECKUX 3HAHUH C
NPENCTABICHUSIMH W3 JPYI'HX YYeOHBIX INPEIMETOB, B YACTHOCTH, (U3HKH, XUMHUH H Teorpapum.
Ha3BanHble MONOXKEHHA O MpeAHA3HAuYeHHH y4eOHOro mpeamera «bHONOTHS» COCTaBUIM OCHOBY JJIS
OIpeJieNIeHUs] TIOAXOI0B K OTOOpY M CTPYKTYPHUPOBAaHHUIO €ro COJEp)KaHUs, IPEJICTABICHHOTO B
MporpamMme 1mo OHOIOTHH.

Ot60p comepkanusi yueOHoro mpeamera «buosnorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C TO3HUIIHMA
KyJbTYPOCOOOPAa3HOr0 MOJAX0/a, B COOTBETCTBUM C KOTOpPHIM OOyYaroluecs JOJDKHBI — OCBOUTH
3HaHUA W yMEHUS, 3HaUYMMBbIe A (POPMHUPOBAHUS



o0mIel KyJabTyphl, OIpPEACIIIONINE aJeKBATHOE ITOBEICHWE YEeJIOBEKAa B OKPYXKAIOIIEH NPUPOTHON
cpene, BOCTpeOOBaHHBIC B IMOBCEIHEBHOW XW3HM M TMPAKTHUYECKOW aestenbHOCTH. Ocoboe MecTo B
ATOM CHUCTEME 3HAHUI 3aHMMAIOT JJIEMEHTHI COACPKAaHWS,  KOTOpPBIE  CIy)KaT  OCHOBOM  JJist
dbopMHUpOBaHUs TPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHE MUpa U IIEHHOCTHBIX
OpPUEHTANMAX JTHYHOCTHU, CIIOCOOCTBYIOIIMX I'yMaHU3AIIUN OUOJIOTUYECKOT0 00pa30BaHuU.
CrpykTypupoBaHue  colepxaHuss ~ y4yeOHOro  maTepuaia B mporpaMMme Mo  OHOIOrvU
OCYIIIECTBIICHO c YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTJIMYUTEITHHBIX
OCOOEHHOCTSIX JKMBOW TMPHUPOIBI, O €€ YpOBHEBON OpraHM3alid M SBOIONHMH. B COOTBETCTBUU C
3TUM B CTPYKType ydeOHOro mpenaMera «bBHOIIOTHS» BBIICICHBI CIEIYIOIINE COACPIKATEIBHBIC
nuHun: «buonorus kak Hayka. MeToJlbl Hay4dHOTrO MO3HaHUs», «KieTka kak OMoJorudeckas CUCTeMay,
«Opranm3m kak Ouonormueckas  cuctema», «CucreMa W MHOrooOpaswe  OpraHHMYECKOTrO
MHUpay,

«BOJTIOLINSA KUBOM TIPUPOJIBIY, «IKOCUCTEMBI U IPUCYILIHE UM 3aKOHOMEPHOCTHY.

Lens u3yuenust yuebHoro npenmMera «buosnorus» Ha 6a30BOM ypOBHE — OBIQJICHHE OOYYarOIIUMUCS
3HAHWSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpPraHM3alliil JKUBBIX CHCTEM  pPa3HOTO  paHra |
npuoOpeTeHNne  YMEHUH  WCIONB30BaTh  3TH  3HAHMSA JJIi TPAMOTHBIX JEHCTBUI B OTHOIICHUU
OOBEKTOB >KUBOM MPUPOJBI U PEHICHHUS PA3TUYHBIX )KU3HEHHBIX MPOOIIEM.

Hoctmxenne LENH W3Y4YECHHUS y4eOHOTO npeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecrieynBaeTcsl pelIeHneM CIIEeIYIONINX 3a/1ay:

OCBOEHHE OOYYalOlMMHUCA CHUCTEMbl 3HAaHUH O OHOJOTMYECKMX TEOpUsAX, YUYCHHSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUJIAX, CITyXaIux OCHOBOM [yt (popMHUpOBaHUS
MPEACTABICHUN O E€CTECTBEHHO-HAYYHOM KApPTHUHE MHpA, O METOJAX HAYYHOrO IO3HAHUS, CTPOCHHUH,
MHOr000pa3uy W OCOOCHHOCTSX JKMBBIX CHCTEM pa3HOTO YPOBHS  OpPraHU3alliH,  BBIIAIOIIUXCS
OTKPBITUSIX U COBPEMEHHBIX HCCIEIOBAaHUSIX B OMONIOTHH,

dbopmupoBanue y 00yUarOIUXCs M03HABATEJIbHBIX, WHTEIJICKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEH B MPOIIECCE aHAIM3A IAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTMY HAaYYHBIX B3IJISJIOB, UICH |
MOJIXOJIOB K M3YYEHHUIO KUBBIX CHCTEM PA3HOIO YPOBHS OpraHU3alUU;

CTaHOBJICHUE Yy OOy4Yaromuxcs oOuie KyabTyphl, (YHKIIMOHAJIHLHOW T'PAMOTHOCTH, Ppa3BUTHE yMEHHA
OOBSCHATH M OLIGHUBATh SIBJCHUS OKPYKAIOLIETO MHUpa KUBOM MPUPOABI HA OCHOBAaHHM 3HAHUHM U
OTIbITA, TIOTYYEHHBIX MIPU U3YYEHUN OHOJIOTHY;

dbopmupoBaHHe Yy OOYYAOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHHE OHOJOTMYECKHX 3HAHUN B
MPAKTUYECKON JIeATEIbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH U
arpoOMOTEeXHOJIOTHIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEJIIOBEKOM >KUBOW MPHUPOJBI, HEOOXOIUMOCTH
Oepe’KHOTO0 OTHOUICHHS K HeH, COOMIOJeHHS ASTHUYECKHMX HOPM TMPH MPOBEACHUU OHOJOTHYECKUX
HCCIICIOBAHHMT;

OCO3HAHHE LIEHHOCTH OWMOJIOTMYECKUX 3HAHUM ISl TIOBBIIICHHUSI YPOBHS SKOJIOTMUECKON KYJIbTYpPBI, JUIs
(dbopMHpOBaHUS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TNPUOOPETEHHBIX 3HAHWH W yMEHMH B TIOBCETHEBHOW  JKU3HU UL OIICHKU
TIOCIIC/ICTBUI CBOEH JICSITEILHOCTH MO OTHOLICHHIO K OKpPYXaolled cpeie, COOCTBEHHOMY 30pPOBEIO,
000CHOBaHKE U COOJIIOICHUE Mep MPODUITAKTUKN 3a00JICBaHUIA.

B cucreme cpemHero obmero obOpasoBanus — «buomorus», m3ydaemas Ha 6a30BOM YpOBHE,
ABJISICTCS O6513aTeHLHBIM y‘-ICGHLIM npeaMeToM, BXOAAIIMM B COCTaB HpeI[MeTHOﬁ OGHaCTI/I
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI».

OO1iee YUCIIO YacoB, PEKOMEHIOBAHHBIX I M3ydeHus Owosornu B 11 kmacce — 68 yaca (2 yaca B
HEJIEITIO).

COJEPKAHUE OBYYEHUA

11 knacce

Tema 1. Pa3MHOKeHHe U MHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

KneTounsnii 1uki1, Win >KM3HEHHBIN MUK KieTku. MuTepdaza nu mutos. [Iporecce, mporekaronpe B
unrepgaze. Perukanus — peakius matpudHoro cunresa JIHK. Ctpoenne xpomocom. XpoMOCOMHBIHM
Ha0Op — KapuOTUN. JIUMIOWAHBIA ¥ TalIOWAHBIA  XPOMOCOMHBIE HAaOOpBL. ~ XPOMATHUIBI.
[uTonornyeckue OCHOBBI Pa3MHOKEHUS U MHJWBHUIYAJIBHOTO PAa3BUTHUSL OPraHU3MOB.

Henenue knetkn — muto3. Cramum murosa. IIpouecchl, nmpoucxonsiuiye Ha pa3HbIX CTAgUSX MHTO3a.
bronornuecknii CMbICII MATO3a.

[Iporpammupyemast TuGesb KJISTKH — aromnTos.

@opMbl Pa3sMHOKEHHS OPraHM3MOB: O€Croioe M MooBoe. Buapl 6ecnonoro pa3MHOMKEHUs: JelieHUe
Ha/IBOE, NOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3oBaHHE, BETETATHUBHOE Pa3MHOKEHHE.
HckyccTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €T0 3HAUEHHUE /TSl CEJICKLINU.

[TonoBoe pa3MHOXKEHHUE, €T0 OTINYHSI OT OECIIOJIOTO.

Meiio3. Craguu wmeiioza. [Iporieccel, mpoucxondmue Ha cTaausax Mmeinosa. IloBemenune xpomocoMm B
Mmeio3ze. Kpoccunrosep. brosorndeckuii cMbICT M 3HaYE€HHE MeEHO03a.

lamerorenes — mpomecc 0Opa3oBaHUs TMOJNIOBBIX KJIETOK Y JKUBOTHBIX. [lOJIOBBIE JKEIE3BI:
CeMEHHUKH W sSWYHUKKA. OOpa3oBaHWE W PAa3BUTHE TIOJIOBBIX KJIETOK — TramMeT (crmepmMaTo3ouf,
AWIEKIIeTKa) — crepMmaTtoreHe3 u oorene3. OCOOCHHOCTH CTPOCHHS SHIEKIECTOK M CIIEPMAaTO30UIOB.
OmonorBopenue. [lapreHorenes.

WunuBunyansHoe pas3BuTHe (OHTOrEHe3). OMOpHOHAIBHOE pa3BUTHE (IMOpHOreHe3). Tarbl
SMOPHOHANILHOTO Pa3BUTHS y MO3BOHOYHBIX JKUBOTHBIX: JAPOOJIGHWE,  TacTpyNsAlldsi,  OpraHOTeHes.
[MoctamOpuoHanbpHOE pasBuTHe. TUIBI TOCTAIMOPHUOHATBHOTO PAa3BUTHUS: TPSIMOE, HEMPSIMOE
(mmumHOYHOE). BrnumstHMe cpeabl Ha  pa3BUTHE OPraHU3MOB, (aKTOPBI, CIIOCOOHBIC BBI3HIBATH
BPOXKAEHHBIE YPOICTBA.

PocT u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOI'O PACTEHUSI: CTPOCHHUE CEMEHHU, CTaJlUU Pa3BUTHSL.

Hemoncmpayuu:

Tabauyvr u cxemol: «DOPMBI Pa3MHOXKEHHUSI OPraHU3MOBY», «J[BOWHOE OIUIONOTBOPEHHE Yy IBETKOBBIX
pacteHui», «BereraTuBHOE pa3MHOKEHUE PACTCHUID,

«Jlenenue kietku O0axkTepui», «CTpoeHHE NOJIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBDY,

«Knerounsi nukny, «Pemmukamus JHK», «Mwuto3», «Meiosy», «lIpsmoe u HenpsiMoe pa3BUTHER,
«"amMeTOoreHe3 y MIJIEKONUTAIOUIMX U 4YeJloBeKa», «OCHOBHBIE CTaJUU OHTOTCHE3a».

Obopydoeanue: MHUKPOCKOM, MUKpomnpenapaThl «CriepMaTo30Uasl MIEKOMUTAIOIIEroy, «SliexneTka
MJleKonuTaromero», «KapruokuHe3 B KIETKaxX KOpEIIKa JIyKa», MarHuTHas MOJIeb-aluTuKaIs
«/lenenne xnetkm», moxenb JIHK, momens meTtadazHoit XpOMOCOMBI.

Jlabopamopnsle u npakmuyeckue paoomoi:
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JlaGopatopnast pabora Ne 3. «HaGmromeHne mMuTO3a B KJIETKaX KOHYMKA KOpEIKa JyKa HA TOTOBBIX
MUKpOIIpenapaTaxy.
Jlabopatopnast pabora Ne 4. «/3ydyeHre CTpOEHUS TOJIOBBIX KIETOK Ha TOTOBBIX MHUKPOIIPEIapaTax.

Tema 2. HacJieICTBEHHOCTh U H3MEHYHBOCTH OPraHN3MOB

[Mpenmer m 3amaum reHeTwku. lcrtopusi pa3BUTHS TEHETHKH. POib IUTONOTMU U 3MOPHOJIOTHU B
CTaHOBJICHUM T'€HETUKH. BKiIaj pocCHUICKUX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE TE€HETHKH. MeTomabl
TEHETUKU  (THOPHUIOJIIOTMYECKUN, IIUTOTEHETUYECKUN, MOJIEKYJSIpHO-TeHeTUUeCKHii). (OCHOBHBIC
T€HETUYECKUE MOHATUS. ['eHeThueckas CMMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpELIMBAaHUN.
3aKOHOMEPHOCTH HACJIeIOBaHUS TPU3HAKOB, YycTaHoBIeHHBIe [. Menaenem. MoHoruOpumaHoe
CKpelllMBaHhe. 3aKOH €IUHO-00pa3usi THOPHUIOB MEepBOro NoKoleHus. [IpaBuio AOMUHHPOBAHUS.
3aKOH pacIIeIUIeHHs TPU3HAKOB. ['nmore3a unctoTel ramer. llonHoe M HEMOIHOE TOMUHUPOBAHUE.
JuruOpuaHoe cKpemyBaHHe. 3aKOH HE3aBHCHUMOTO HAcJEIOBaHUS Mpu3HAKoB. LluTorenermueckue
OCHOBBI ~ JUTMOPHIHOTO  CKpeuluBaHWs.  AHaju3upymoollee  ckpemmuBaHue.  VcmonszoBaHue
AQHAIM3HUPYIOLEr0 CKPEIMBAaHUs AJIsl ONpENeSICHUs] TeHOTHIa 0COOu.

CuennenHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo CLEMJICHHOMY HAcCJI€IOBAHUIO T'€HOB.
Hapymienue cuensieHusi TeHOB B PE3yJIbTaTe KPOCCUHTOBEpPa.

XpOMOCOMHas TEOPHUS HACJIEACTBEHHOCTH. | eHeTUUECKUE KapThl.

I'enetnka mnoma. XpOMOCOMHOE  OIpEACICHHE Ioja. AYTOCOMBI U TOJIOBBIE  XPOMOCOMBI.
['omorameTHbI€ ¥ reTEpOraMeTHbIE OpraHu3Mbl. HaciaenoBanue Npu3HaKoB, CLEIIEHHBIX C MTOJIOM.
M3meHunBOCTh. BHIBI HM3MEHUYMBOCTH: HEHACIEACTBEHHAs W HAcleICTBeHHas. Pomp cpenbl B
HEHACJICICTBEHHOU HU3MEHYUBOCTH. XapakTepucTHKa MOIU(PHUKAIMOHHON ~ M3MEHYHBOCTH.
Bapuanmonsslii psa u  BapuauuoHHas KpuBad. Hopma peakumm npusHaka. KoiaumdecTBeHHbIE H
Ka4eCTBEHHBIC MPU3HAKHN U UX HOpMa peakimu. CBoicTBa MOIU(DUKAIIMOHHONW N3MEHYHBOCTH.
HacnenctBenHas, Wi reHOTUNUYECKas, W3MEHYMBOCTh. KOMOMHAaTHBHAas W3MEHYHMBOCTh. Melo3 u
MOJIOBOM TPOIIECC — OCHOBa KOMOWHATHBHOW M3MEHYMBOCTA. MyTallMoOHHAsT WU3MEHYHBOCTD.
Knaccudukanumst Myranmid: TeHHbIE, XpPOMOCOMHBIE, Te€HOMHbIE. YacToTa W NPUYMHBI MYTAIUi.
Myrarennsie (akTopbsl. 3aKOH TOMOJIOTUYECKHUX PSAOB B HaCleACTBEHHOW wu3MeHunBoct H.M.
Baswiosa.

BHesinepHast HacI€1CTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoBeka. Kapuotun yenoBeka. OCHOBHBIE METO/BI T€HETUKH YEJIOBEKA: I'€HEATOTHYECKUH,
OJIN3HEIIOBBIM, IMTOTCHETUYECKHM, OMOXMMUYECKUM, MOJEKYISIpHO- TeHeTuueckuil. CoBpeMeHHOe
ONpEJEICHUE TE€HOTUIIA: IIOJIHOTEHOMHOE CEKBEHHUPOBAHUE, T'€HOTUIIMPOBAHME, B TOM YHCIE C
nomompio [I1[P-anamm3a. HacnencTBeHHbie 3a00JicBaHMS 4YeNOBEKa: T'€HHBIC O0JIe3HH, OOJE3HH C
HACJIEICTBEHHOMN

IPEIPACONOKEHHOCThIO, XPOMOCOMHBbIe Oone3nn. ComaTHUecKue W TIeHEepaTUBHBIE MYTalLlUH.
CrBosioBble KieTku. IIpuHIMIEL 310poBOro 00pasa >KU3HU, AMATHOCTHKH, NMPOQUIAKTUKM U JIEUEHHS
TeHeTHYECKUX Oone3Hell. MenuKO-TeHeTHUECKOe KOHCYJIbTUPOBAaHME. 3HAYCHHWE MEAMIIUHCKOM
TeHETUKU B MPEAOTBPAILEHUN U JICUCHUH TI'€HETHYECKUX 3a00JIeBaHuU YeloBeKa.

Hemoncmpayuu:

Ilopmpemwi: T'. Mengens, T. Mopran, I'. ne @pus, C.C. UYerepuko, H.B. Tumodees-
Pecosckuii, H.11. BaBunos.

Tabnuyer u cxemvi: «MOHOTHOPUIHOE CKPEUIMBAHWME M €r0 IUTOTEHETUYECKas OCHOBa», «3aKOH
pacIieIuleHHss ¥ ero ILUTOreHeTHYecKas OCHOBa», «3aKOH UHCTOTHI ramer», «JlurubpumHoe
CKpELLBaHUE», «uromornyeckue  OCHOBBI ~ JUTHOPUAHOTO  CKpEIMBaHUS, «Meiio3»,
«B3aumopeiicTBUE ajuIEIbHBIX TE€HOB», «['€HETHMUeCcKHe KapThl pAcTEHUH, >KMBOTHBIX M YEJIOBEKA,
«['eHeTrka moja», «3aKOHOMEPHOCTH HAclelIO0BaHMs, CLUEIUIEHHOTO ¢ MojoM», «KapHoTumbl yenoBeka
U JKUBOTHBIX», «Buapl m3meHunBocTH», «MoaudukaronHas n3MeHUUBOCTh», «HacnenoBanue pesyc-
(axropay, «I'eHeTHKa rpynn KpoBmw», «MyTallMOHHAs U3MEHYMBOCTbY.



Obopyooeanue: MO/JIeNH-aNIINKAUH «MoHnorudpusaHoe CKpEILBaHKEY,
«Henomnnoe nomuuupoBanue», «/lurnbpumnHoe ckpemmBanuey, «IlepexpécT XpomMocoM», MHUKPOCKOI
u Mukponpenapatr «J/lpo3o¢pwmiay (Hopma, MyTanuMu (GOpPMbBI KPBUIbEB M OKPACKU Tena), repoapuit
«I"opox OCEBHOI».

Jlabopamopuwie u npakmuueckue padomut:

JlaGopatopnast pa6ora Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO M TUTHOPUIHOTO CKPEIUBAHHUS
y 1p030(UIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopnas pabora Ne 6. «M3yyenue MoOIUPUKAIMOHHOW HW3MEHYUBOCTH, TOCTPOCHHE
BapHUALIMOHHOIO PsiJia U BaAPUALIMOHHON KPUBOM.

Jlabopatopnast pabota Ne 7. «AHamu3 MyTauui y Opo30Quibl Ha TOTOBBIX MUKpPOMpeEnaparax.

[IpakTraeckas padora Ne 2. «CocTaBiieHHE U aHAJIA3 POJIOCTIOBHBIX YEIIOBEKAY.

Tema 3. Cesiekuust oprann3moB. OCHOBbBI OMOTEXHOJIOTHHI

Cenexuusi Kak Hayka M Mpolecc. 3apoxaACHHUE celleKuuu U qomectukamms. Yuenue H.M. BaBunoBa o
[EHTPaX MPOUCXOXKACHUSI W MHOrooOpasust KyJIbTYpHBIX pacTeHui. LIeHTpbl HpOHCXOXKICHUS
JIOMaITHUX XKUBOTHBIX. COpT, MOpoJia, IITaMM.

CoBpeMeHHBIE ~ METOJBI  CENeKUWMH. MacCoBbIi ¥  WHAMBHIYyadbHBIH  OTOOPBI B CENECKIUH
pacteHui M )KUBOTHBIX. OIIEHKA dKCTepbepa. biIM3KopoACTBEHHOE CKpemrBaHue — HHOpuAUHT. Yucras
auHus.  CKpeliMBaHME YWCTHIX JUHHWA. [ereposuc, wiam rubOpugHas cwia. HepoacTeeHHOE
ckpemuBanue — ayrtopuauur. OtganénHas ruOpuauzanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHes
" MOJYYCHHUE TTOJUIITIONIO0B. JIOCTI/I)KGHI/ISI CEJICKIINHU paCTeHHﬁ, KUBOTHBIX 1 MUKPOOPIraHU3MOB.
buoTexHonorus kak oTpacib MPOU3BOACTBA. ['€HHAs MH)KEHEpUs. DTambl CO3/1aHUS PEKOMOMHAHTHOU
JAHK u TtpaHcreHHbix opraHu3MoB. KieTouHas uHXeHepHs.

Knerounsle KYJBTYPBI. MHUKpOKIIOHAJIBHOE pa3MHOXXEHHE pacTeHuil. Krnonupoanue
BBICOKOIIPOTYKTUBHBIX CEJIbCKOXO35ICTBEHHBIX OpraHU3MOB. OKOJIOTHYECKHE U ITHUECKHUE
npo6usiemsl. 'MO — reHeTndeckn MOAU(PHULMPOBAHHBIE OPIraHU3MBI.

Hemoncmpayuu:

Tlopmpemwvi: H.W. BaBunos, 11.B. Muuypun, I'.Jl. Kapneuenko, M.®. V1BaHoB.

Tabnuyst u cxemwvr: Kapta «LIeHTPBI MPOUCXOXKICHHS W MHOTO00pas3usi KYJIbTYPHBIX PACTECHHID,
«Iloponbl noMamHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX PpacTEHHID»,

«Otnanéanas rudpuamsanusy», «Padorsl akagemuka M.®. Banosay, «llomurmonausy,

«O0bexThl  OuoTexHonorum»,  «Kierounele  KyJabTypbl U KIOHMPOBAHHUEY,
«KoHCTpyrpoBaHue U MEPEHOC FEHOB, XPOMOCOM.

Obopydosanue: MyIsSKH IUIOAOB M KOPHEIUIOAOB AMKUX (OPM U KYIBTYPHBIX COPTOB PACTEHHUH,
repbapuii «CeabCKOX03iCTBEHHBIE PACTCHUS.

Jlabopamopnsie u npakmuyeckue paboomol:

Oxckypeusi «OCHOBHBIE METOABI U IOCTHXKEHUS CENIEKIIMU PACTEHUN U KUBOTHBIX (HA CEJICKIIMOHHYIO
CTaHIMIO, IUIEMEHHYIO  ¢depMy,  COPTOUCIBITATENBHBI  y4acTOK, B TEIUIMYHOE XO3SHCTBO,
71a00paTOPHIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

Tema 4. DBosonoHHasi OUoI0THSA

[Ipenmockiiki BO3HUKHOBEHUSI DBOJIOIMOHHON TEOPHH. OBOJIONHOHHAS TEOpUs M €€ MECTO B
Ononoruu. BnusiHue 3BOIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBunerenbctBa 3Bodonuu. [laneoHTosorndyeckue: MOCIEIOBATEIBHOCTh  TOSIBICHUS BHUJIOB B
MAJICOHTOJIOTMYECKOM JIETOMUCH, TepexoaHble (GopMbl. buoreorpaduyeckne: CXOACTBO M pa3indue
¢ayH u ¢10p MaTEpUKOB M OCTPOBOB.

DOMOPHOIOTHYECKUE: CXOACTBA U Pa3NUyuus 3MOPHOHOB pa3HBIX BUAOB IMO3BOHOYHBIX. CpaBHHUTEIHHO-
AQHATOMHUYECKHE: TOMOJIOTUYHBIE, AHAJOTMYHbIE, PYAUMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJIEKYIApHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAaHM3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJUYECKHX MyTeH Y



BCEX OpPraHHU3MOB.
OpomonmonHas Teopust Y. Jlapeuna. [Ipennoceuiku BOZHMKHOBEHUS! JapBUHU3MA. [[BHKYIIUME CHIIBI
3BOJIIOLMHM BHIOB 1O JlapBuHy (M30BITOUHOE pa3MHOXKEHUE MPU  OTPAHUYCHHOCTU  PECYPCOB,
HeomnpeAenéHHass  M3MEHYHMBOCTh, OOpb0a 3a CyIIEeCTBOBaHHUE, €CTECTBEHHBIN OTOOD).
Cunretuueckas teopus sBooiuu (CTD) u e€ ocHoBHBIE ToN0KeHUs. Mukpossomrorwst. [lTomynsiys
KaK eIMHUIIA BUJIA 1 SBOJIOIUH.

JBmxkyiue cuibl (pakTopsl) IBOITIOIUKM BUIOB B Mpupoae. MyTalMOHHBIN Mpoliecc U KOMOMHATUBHAS
U3MEHYMBOCTD. [lomynsuonHbIe BOJIHBI U qpeiid reHoB. M3omsanus 1 MUrpanus.

EctectBennbIit 0TOOp — HampaBstomuit (hakTop 3BOTOIKMH. DOPMBI ECTECTBEHHOTO OTOOpA.

[Tprcnoco0IeHHOCT, OPTraHM3MOB KaK pe3yslbTaT »HBOJIONMH. [Ipumepbl mpucmocobieHuit y
OpraHuzMoB. ApoMOp(O3bI 1 UIN0-aTANITAIIH.

Bun u BumooOpazoBanue. Kputepun Buma. OcHoBHBIE (hOpMBI BHA000pa3zoBaHMS: reorpadudieckoe,
9KOJIOTUYECKOE.

MaxkposBomonust. @opMbl 3BONMIOIMU: (PUIETHUECKAs, AUBEPIeHTHAsI, KOHBEPreHTHas, MapaijiesbHasl.
HeoGpaTumocTs 3BOITIOITHH.

[IpoucxoxxaeHre OT HeCNEeUUAIU3UPOBAHHBIX  MpenkoB. [lporpeccupytomas — crenuanu3aius.
AJnlaniTuBHas paararysl.

Hemoncmpayuu:

llopmpemur: K. Jlunnent, XK.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap, 3. I'ekkens, D.

Mromnep, A.H. Cesepuos.

Tabnuyer u cxemvi: «Pa3BuTHE OpPraHMYECKOro MHpa Ha 3emie», «3apofbllld O3BOHOYHBIX

KUBOTHBIX», «ApxeonTepukc», «Popmbl 00pbOBI 32 CyIIECTBOBaHUEY,

«EctecTBeHHBIN 0TOOP», «MHOroo0pasue copToB pacTeHuil», «MHorooodpaszue Mmopos >KUBOTHBIXY,

«[Tonmynsiuum, «MyTanuoHHas W3MEHYHUBOCTHY, «Apomopdh 0361,

«Mmnoanganrammny, «O0mas nereHepaiusy, «JIBmwkymme cuiabl dBomonuny, «Kapra- cxema
MapIipyTa MyTeIeCTBHS Y. JlapBuHay, «bopnba 32  CYIIECTBOBaHUEY,

«[IpucnocobieHHOCTh OPraHU3MOBY, «["eorpaduueckoe BUJI000pa30BaHME»,

«DKOJIOTHUECKOE BUI000Pa30BaHUE.

Obopyoosanue: KOJUIEKLIUsI HACEKOMBIX C Pa3IWYHbIMUA THIIAMH OKPACKH, HAOOp IUIONOB U CEMsH,

koiviekius  «[Ipumepsl  3aIUTHBIX ~ MPUCHOCOOJIEHHM Yy  KHUBOTHBIX», MoAenb «OCHOBHBIE

HAaIpaBJICHUS BONIIOLUI», 00BEMHAs MoJenb «CTpOEHHE TOJOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckass kapra mmpa, Kowiekuus «@DOpMBI COXPAHHOCTH HCKOMAEMBIX JKUBOTHBIX H

pactenuit»y, Monenp anmaukauus «llepekpéct XpomMocom», BIIaKHBIE IpemnapaThbl «Pa3Butne

HacekoMoro», «Pa3BuUTHE JATYIIKKW», MUKpoONpenapar

«Jlpozodunay (HopMa, MyTauu GOpMbI KPbLIbEB U OKPACKHU TEJIA).

Jlabopamopnysie u npakmuueckue pabomoi:

JlabopaTopnast padora Ne 1. «CpaBHeHHE BHAOB 10 MOP(OIOTHUIECKOMY KPHTEPHIOY.

JIaGopaTopHas pabora  Ne 2. «Omnwucanue NPUCTIOCOOJICHHOCTH opranuzmMa u eé
OTHOCHUTEJIEHOTO XapaKTepay.

Tema 5. Bo3dHNKHOBeHHEe U pa3BUTHE KU3HH HA 3emJie

JloHay4HBIE IPEACTABICHUA O 3apOXKICHUM XWU3HU. HaydHble I'MIIOTe3bl BO3HUKHOBEHUS JKU3HH Ha
3emsie: aOMOreHe3 W MaHCHepMus. XUMHUUYECKas HBOJIOLMS. AOHOI€HHBI CHHTE3 OpPraHMYECKUX
BELIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE IOATBEP)KICHUE XMMHUYECKOW  HBOJIOLUM.
Hauvanbuble stanbel Ouonormueckoi ssosmonuu. ['mmoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHME MNpoTOKJIeTKH. IlepBble kimeTku u ux 3Bomounusa. PopmupoBaHue
OCHOBHBIX T'PYIII )KUBBIX OPTraHU3MOB.

PazButne xu3Hm Ha 3emsie mo d3paM W nepuonaMm. Karapxeil. Apxelckas W NpOTEpO30MCKas
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apel. Tlameosoiickas 3pa u €€ mepuoabl: KeMOPHUUCKWHN, OPIOBUKCKUH, CHIIYPHHCKUH, JTEBOHCKUH,
KaMEHHOYTOJIbHBIN, TEPMCKHUH.
Me3o30¥ickas 3pa U €€ IepHObl: TPUACOBBIN, FOPCKUN, METIOBOM.
Kaiino3olickas 3pa u €€ nepuobl: NajieoreHOBbIN, HEOTEHOBbIM, AaHTPOINOT€HOBBIN. XapaKTepUCTHKA
KIMMara ¥ Te0JIOTUYECKUX HPOLIECCOB. OcHoBHbBIE STaIbl
IBOJIIOIIUM PACTUTENILHOTO M )KUBOTHOTO MUpPa. ApoMOop(03bl Y pPaCTCHUN U KUBOTHBIX.
[TosiBnenue, paciBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.
Cuctema OpPraHMYECKOro MHpa KakK OTpa)keHHe H3BOJIONUU. OCHOBHBIE CHUCTEMATHUYECKUE TPYIIIbI
OpPraHU3MOB.
OBOJIOLMSL 4YeJIOBEKA. AHTPOIOJIOrHs Kak Hayka. Pa3Buthe NpeACTaBICHUN O MPOUCXOXKICHUU
yesnoBeka. MeTonbl u3ydeHHsl aHTpornoreHe3a. CXOACTBa W pas3iMuMs  YEJIOBEKa M KUBOTHBIX.
CucTtemMaTHyecKoe MOJI0KEHUE YeI0OBeKa.
JBwxynme cwibl (pakTopsl) aHTpororeneza. HacnenacTBeHHass W3MEHYMBOCTh M €CTECTBEHHBIM
ot6op. OOIecTBEeHHBIN 00pa3 *KU3HH, U3TOTOBJICHUE OPYAUN TPy/Ja, MBIIUICHUE, PeUb.
OcCHOBHBIE CTaJMM M BETBU DBOJIOLMM 4YEJIOBEKa: aBCTpajonuTeku, YenoBek ymenbli, Yenosek
npsAMoxonsmmi, YenoBek HeanaepranbCkuii, YenmoBek pasyMHbld. HaXxonkyu HCKOMAeMBbIX OCTaTKOB,
BpeMsl CYyIIECTBOBaHUS, 00JAacTh paclpocTpaHeHUs, 00BEM rOJOBHOTO MO3ra, 00pa3 KU3HU, OPYIHsL.
Uenoseueckue pacbl. OcCHOBHbIE OoOJIbIIME€  pachl:  €BporeougHas  (eBpa3uiickas), Herpo-
aBCTPAJIOUIHAS (3xBaTOpHAIbHAS), MOHTOJIOM/THAs (a3uaTcroO-amMepUKaHCKas). UepTthl
NPUCTIOCOOTICHHOCTH TIPEJCTABUTENCH YeNOBEUECKHX pac K YCIOBUSIM CYIIECTBOBaHHA. EAMHCTBO
yenoBevyeckux pac. Kpuruka pacuszma.

Hemoncmpayuu:

llopmpemur: ®. Penn, JI. Ilactep, A.1. Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.

Tabnuyvr u cxemvl: «Bo3HukHOBeHUe COIHEYHON CUCTEMbI», «Pa3BUTHE OpPraHM4ecKoOro MUDPa»,
«PacTurenpHas KJICTKA, «KupoTHas KJICTKa»,

«IIpokapuornueckas KJIETKa, «CoBpeMeHHas cucTeMa  OpraHMYeCcKOro MHUPa»,
«CpaBHEHHE aHATOMUYECKHUX YePT CTPOEHUS YeJIOBEKa U YEJIOBEKOOOPa3HbBIX 00€3bsIHY,

«OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HAXOJIOK MPEIKOB COBPEMEHHOIO YEJIOBEKA»,

«/IpeBHenmme O, «/IpeBHue OIN», «IIepBbIe COBpPEMEHHBIE O,
«YenoBeueckue paceD».

Obopyoosanue: wmymspkn  «lIpoucxoxneHne demoBeka» (OFOCTBI aBCTPANIONUTEKA, MUTEKAHTPOIIA,
HEeaHJepTaliblla, KPOMAHbOHIA), CJENKH WM H300pakKeHUs] KaMEHHBIX OpYyAUH MEepPBOOBITHOIO
YeJloBeKa (KaMHU-YOIIEPhl, pyOmia, ckpebia), reoXpoHONormdeckas Tabiuma, KoJuieKius «DopMbl
COXPAHHOCTH HCKOMAEMBIX >KUBOTHBIX U PACTCHUI».

Jlabopamopusie u npakmuyeckue padomawi:
[Ipaktiaeckass pa6ora Ne 1. «/3ydeHme WCKOIAeMbIX OCTaTKOB PACTCHHUW W >KMBOTHBIX B
KOJUIEKIHSX .

DKCKypcHsi «DBOJIFOIHS OPraHUYECKOro MUpa Ha 3eMiie» (B €CTECTBCHHO-HAYUHBIA WU KPaeBeTUECKUN
My3ei).

Tema 6. Oprann3mbl U OKpy:KawIIas cpeaa

OKOJIOTMsl KaK Hayka. 3aJadyd W pas3’enbl 3KOJOorMu. MeTonbl 3KOJOTMYECKMX — HMCCIEAOBAHMM.
DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOT'O YEIOBEKA.

Cpenbl 00HMTaHUS OPraHU3MOB: BOAHAs, HA3EMHO-BO3/IyIIIHASl, [IOYBEHHAsI, BHYTPUOPraHU3MEHHAsI.
Okonoruyeckne (aktopel. Knaccupukanus skonormueckux (akropoB: abHOTHUECKHE, OMOTHYCCKUE
U aHTpornoreHHsle. [leficTBUe 3KoNOrnyeckux (PakTopoB Ha OPraHU3MBL

AbuoTtnyeckrne (aKkTOphI: CBET, TeMIepaTypa, BiIaxHOCTh. DotomnepuonusMm. [Ipucnocobnenus
OpPraHu3MOB K ACHCTBUIO abuoThueckuxX (akTopoB. buonornueckue puUTMBIL.

buotnueckue Qakroppl. Bugsl OHMOTHYECKMX B3aUMOJEHCTBHI: KOHKYPEHIIHMSA, XHIHHYECTBO,
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cuMOmno3 u ero Qopmbl. [lapasutusm, koomepamusi, MyTyaslu3M, KOMMEHCAIH3M (KBapTHPAaHCTBO,
HaxJeOHMYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HaueHHe  OHMOTHYECKHMX  B3aMMOJACWUCTBUI  JUId
CYIIECTBOBAHUS  OPraHU3MOB B IPHPOHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTepUCTUKU mNomyisiuud. OCHOBHBIE IIOKa3aTelnM MOMYJSIIMU: YHCIEHHOCTb,
IUIOTHOCTh, POXJIAEMOCTb, CMEPTHOCTh, NPUPOCT, MHUTrpanyd. lMHAMUKAa YHCICHHOCTH HOMYJSIMU U
€€ peryJisus.

Hemoncmpavyuu:

Ilopmpemui: A. I'ymbonbaT, K.®@. Pynbe, 3. I'ekkes.

Tabnuyer u  cxemwvr: xapra «llpupomupie 30HBI 3emim», «Cpemsl OOWTAaHUS OPTaHU3MOBY,
«Doronepuoam3my», «llomymsanun», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH TOMYJISLIUN HH(Y30pHH-
Tyenskn», «IInmessle nenm.

Jlabopamopusle u npakmuueckue paoomul:

Jlabopatopras pabora Ne 3. «Mopdonoruueckne OCOOEHHOCTH  PACTEHUH W3 Pa3HBIX MECT
OOUTAHUSNY.

JlaGopatopnast pa6ota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEycay.

[MpakTrueckast padora Ne 2. «[loacyéT MIOTHOCTH MOIYJISIIUN Pa3HBIX BUIOB PACTCHUI.

Tema 7. Coo011ecTBa 1 IKOJIOTHYECKHE CHCTEMBI

Coo0mecTBO opraHu3MoB — OuorieHo3. CTpyKTypbl OHOIICHO3a: BHUAOBas, IPOCTPAHCTBEHHAS,
Tpoduueckas (muiesas). Buap-noMmuHanTel. CBA3u B GHOLIEHO3E.

DKOJIOTHYECKHE CUCTEMBI (dKOocuCcTeMBI). [loHsITHE 00 YKOCHMCcTEME U OHoreolieHo3e. DyHKIMOHAIBHBIE
KOMITOHEHTBI HKOCHCTEMBbI: IMPOAYLIEHThl, KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BeIiecTB M MOTOK
SHEpruM B 3KocucTeme. Tpoduueckue (NHILEBbIE) YPOBHH HKOCHCTEMbl. [lWIeBble LeW M CETH.
OCHOBHEBIE TTOKa3aTeNN KOCHCTEMBI: OMoMacca,
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OPOAYKIUS.  DKOJIOTMYECKUE MUPAMHIBI: TPOMYKIMH, YHCICHHOCTH, OumomMaccel.  CBoiicTBa
3KOCHUCTEM: YCTOMYMBOCTb, CAMOPETYIISILMS, pa3BuTue. Cykueccus.

[IpupoaHble  AKOCHCTEMBL. JKOCHUCTEMBI O03Ep U pEK. DKocucremMa XBOMHOTO  WJIU
HIMPOKOJIMCTBEHHOT O JIEca.
AHTpPOTNIOT€HHbIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpOoskocHCcTEMBI.

Buonornieckoe u X03s1iCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM H YPOOIKOCUCTEM.

buopa3znoobpa3zue kak (¢akrop ycToWuMmBOCTH  dKocucTeM. CoxpaHeHHe  OHOJOTHYECKOTrO
pa3HooOpa3us Ha 3emiie.

VYuenue B.U. Bepuaackoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa 6uochepnl. JKruBoe BemecTBo u
ero pynakuun. OcobeHHOCTH OMochepsl Kak rIo0aTbHON 3KOCHUCTEMBI. J[MHAaMUYECKOoe paBHOBECHE U
oOpaTHas cBs3b B Ouochepe.

KpyroBopoTsl BemecTB ¥ OMOre0OXMMHUYECKUE IIUKIIBI SIEMEHTOB (YIJIepoAa, a30Ta).

3oHanbHOCTH Ouocheprl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuecTBO B Omocdepe 3emian. AHTPONOTCHHBIE W3MEHEHHs B Ouocdepe.

['moGanbHbIE SKOJIOTHUECKUE TPOOTIEMBI.

CocymectBoBanue mnpupoasl H  yenoBedectBa. CoxpaHeHwe OHOpa3HOOOpa3usi Kak  OCHOBa
ycroitunBoctd Ouochepsl. OCHOBa palMOHATIBHOTO YIPABICHHS MNPUPOIHBIMH pecypcaMd U HX
ucnonb3oBanue. JlocTrxennst OMOIOTUU U OXpaHa MPUPOJIBI.

Hemoncmpayuu:
Tlopmpemuwr: A.Jlx. Tenciu, B.H. Cykaués, B.11. Bepnaackuii.
Tabnuyw u cxemovr:  «llumeBblie uenu», «buoreHos: COCTaB M CTPYKTYypay,

«IIpuponueie cooOuiectBay, «llenmn nuTaHus», «IKoJOrHMYecKas HUPaAMUIAN,

«buocepa u uenoBek», «IKocHCTEMA HIMPOKOIUCTBEHHOIO Jieca», «DKOCHUCTEMA XBOMHOIO JIECay,
«buoneHno3 Bomoéma», «ArpoueHo3», «lIpuMepHBIE aHTPOTOTCHHBIE BO3JCHCTBUS Ha MPUPOIY»,
«BaxHenmye WCTOYHUKM 3arpsa3HEHMs BO3JyXa M TIPYHTOBBIX Boa», «llouBa — BakHeuas
coctapisiomiasi  Ouocdeprl», «Dakropel nerpagauuu 1nous», «llapHukoBblli 3ddexTy», «DakTopsl
panMoaKTUBHOTO 3arpsi3HeHus Omocheprr», «OO0mas crpykrypa Omocdepsr», «PacmpocTpanenue
KU3HU B Orocdepe»,

«O30HOBBIN dKkpaH Ouocheps», «Kpyroopor yraepoma B Owmocdepe», «KpyroBopor aszora B

MIPUPOLIEY.
O06opyaoBaHue: MOJETb-aIIIIHK AL «Tunmunble OHOIICHO3EIY, repOapuit
«PacTturenbHbIe CO00IIIECTBAY, KOJUICKLIMH «buorieHo3», «Bpenurenn BaXKHEUIIINX

CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp», TepOapiy U KOJUIEKIIMU PACTEHUM M KUBOTHBIX, MpUHAJJIeKAIINE K
pa3HBIM  JKOJIOTMYECKMM TIpynmnaM oJHoro Buga, KpachHas knura Poccuiickonn ®Pexnepanmu,
M300pakeHUsT OXPAHSAEMBIX BUJIOB PACTEHUM U KUBOTHBIX.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBbI
ITO BUOJIOI'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Cornacio ®I'OC COO ycrtaHaBiaMBarOTCsl TpeOOBaHHS K pe3yibTaTaM OCBOEHHUS O00ydaroIIMMUCS
MPOTrpaMM CPEIHETro OO0IIero 00pa3oBaHus: JIMYHOCTHBIM, METAMPEIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType NMYHOCTHBIX pe3yJbTaTOB OCBOCHMS IpeaMera «bHOIorus» BBIAENEHBI CIEAYIOIIUE
COCTaBJISIIOIINE: OCO3HAaHWE OOYYAIOIUMHKCS POCCHUCKOW  Tpa)kIaHCKOU HAICHTUYHOCTH -
TOTOBHOCTM K CaMOpPa3BUTHIO, CAaMOCTOSITEIBHOCTH M CaMOONPEIECIEHUI0, HAJIMYME MOTHUBALIMMU K
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00y4yeHuIo0 OMOJIOTHH, LENICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHMH JIMYHOCTM Ha OCHOBE
KIIFOYEBBIX IIGHHOCT@I\/II U HUCTOPHUYCCKUX Tpaz[nunﬁ Pa3BUTHUA OHMOJIOTHYECKOTO 3HaHWI,
TOTOBHOCTb M CIOCOOHOCTH OOYYarOLIMXCSI PYKOBOJICTBOBATbCS B CBOEH JAEATENBHOCTH IIEHHOCTHO-
CMBICIIOBBIMU ~ YCTAHOBKaMM, MPUCYLIIMMHM CHUCTeME OHOJIOTHYECKOro oOpa3oBaHMs, Haludue
9KOJIOTMYCCKOT'O MMPaBOCO3HAHUA, CIIOCOOHOCTH CTaBHUTD OCiin U CTPOUTH KU3HCHHBIC IUIAHBLIL.
JIn4HOCTHBIE  pe3ynabTaTbl  OCBOCHMsA  IpeaMmeTa  «buosorws»  nocTUralOTcs B €IUHCTBE
y‘IC6HOI>i n BOCITUTATEIILHOM ACATCIIbHOCTU B COOTBETCTBUH C TPAAULIHWOHHBIMHU
POCCUMCKMMH COLIMOKYJIBTYPHBIMHM, HCTOPUYECKMMU M JIyXOBHO- HPABCTBEHHBIMH ILIEHHOCTSIMH,
OPUHATBIMM B OOIIECTBE TpaBUJIaMU U HOpPMaMHM TIOBEACHHS U CIIOCOOCTBYIOT IMpoleccaM
CaMOIIO3HAaHUA, CAMOBOCIIMTaAHHUA M CaAMOPA3BUTUA, PA3BUTUA BHyTpeHHefI no3unuMn  JIMYHOCTH,
NaTpUOTU3Ma, YBa)KEHUS K 3aKOHY M IIPAaBOIOPSIKY, YEJIOBEKY Tpylda U CTaplieMy IIOKOJICHUIO,
B3aMMHOI'O  YBaXXCHUA, 6€pe)KHOFO OTHOLICHWA K KYJIBTYPHOMY HACJICAWIO W TpagulouiaiM
MHOTI'OHAIIMOHAJIBHOTO Haponaa Poccuiickoit denepanuu, IpUpOAEC U OKPYKAIOLIEH Cpene.
JIMYHOCTHBIE pe3yNbTaThl OCBOEHUsI Y4eOHOro mpeamera «buojaorus» JOKHBI OTpakaTb T'OTOBHOCTh
U CIIOCOOHOCTh OOYYAIOLIMXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEW IMO3MIIUEH
JUYHOCTH,  CHCTEMOM  LIEHHOCTHBIX  OpPUEHTAlM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHUH,
COOTBCTCTBYIOIIUX TPAAUIUOHHBIM IEHHOCTAM pOCCPIfICKOFO 06HIGCTBa, pacminpCHucC XU3HCHHOI'O
OIlbITa U ONbITaA ACATCIBHOCTU B IIPOHECCEC pan3alliid OCHOBHBIX HaHpaBHeHHﬁ BOCITUTATEIILHOM
JESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaamckoro BocHHTAHHS:
c(OPMHUPOBAHHOCTh TPAKIAHCKOH TIO3HIMM OOYYaromerocss Kak AaKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIECTBA;
OCO3HAHHUEC CBOUX KOHCTI/ITyHI/IOHHI)IX HpaB nu 065{3aHHOCTeI\/’I, yB.’:l)KCHI/Ie 3aKOHa " HpaBOHOpSII[Ka;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW NEATEJBHOCTH NPU CO3JaHUM y4YEOHBIX IPOEKTOB, PELICHUU
y4eOHBIX U MMO3HABATEIbHBIX 33J1a4, BHIIOJHEHUH OMOJIOTMYECKUX 3KCIIEPUMEHTOB;

CTMOCOOHOCTh ONPENENATh COOCTBEHHYIO TIO3MIMIO 110 OTHOWICHHIO K SBJICHUSM COBPEMEHHOMN
KU3HU U OOBACHATH e€;

YMEHHUE YUUTHIBATh B CBOHMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOJAEWUCTBUS JIIOJEH C
pasHBIMU YOSKICHUSIMH, KYJIbTYPHBIMU LEHHOCTSAMU U COLMAIBHBIM MOJOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUS] Y4EOHBIX, IMO3HABATEIbHBIX U
UCCIIeIOBAaTEIbCKUX 3aflad, YBAXXUTEJIBHOTO OTHOIICHHS K MHEHHMIO OIMOHEHTOB MPH OOCYKICHUU
CIHOPHBIX BOIIPOCOB OMOJIOTMUYECKOT0 COIEPIKAHUS;

TOTOBHOCTDH K T’ YMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIIBHOCTH,

2) NaTpHOTHYECKOro BOCIIHTAHMS:

c(hOpMHUPOBAHHOCTh POCCHMCKOM TPaXKMAHCKOW HACHTUYHOCTH, MATPHUOTU3MA, YBAKECHHUA K CBOEMY
HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepes, PoamHoil, ropmoctu 3a cBoi Kpai, cBoro PoauHy, cBon
A3BIK U KyJbTYPY, NPOILUIOE M HACTOSLIEE MHOIOHALMOHAJIBHOrO Hapona Poccuu;

LIEHHOCTHOE OTHOLICHHWE K IPUPOAHOMY HACIECAMIO M NAMATHUKAM IPUPOJBI, NOCTHKEHMAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYLIE;

CIIOCOOHOCTh OLICHMBATh BKJIQJ POCCHUMCKHX YYEHBIX B CTaHOBJIEHME M pa3BUTHE OWOJIOTHH,
MOHUMAHUSI 3HA4YEHUSI OUMOJIOTHH B MO3HAHUM 3aKOHOB MPHUPOJIbI, B KU3HU YEJIOBEKA U COBPEMEHHOIO
o011ecTBa;

uaclHas YyOEKIEHHOCTb, TOTOBHOCTh K CIY)KEHHIO M 3amuTe (OTeuecTBa, OTBETCTBEHHOCTH 3a €T0
cyar0y;

3) dyX0BHO-HPABCTBEHHOI0 BOCHHUTAHMS:
OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapo/a; cHhopMUPOBAaHHOCTH HPABCTBEHHOTO
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CO3HAHUs, YTUYECKOI0 ITIOBECHUS;
CIIOCOOHOCTh ~ OLIEHUBATh CUTYallMl0 M [PUHUMATh OCO3HAHHBIE pELIEHHS, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIAJIa B IOCTPOEHHUE YCTOMYUBOIO OYAYILETO;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POIUTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPHUHATHS
LIEHHOCTEH CEMENHOW JKM3HU B COOTBETCTBHM C TpaAMLMsIMHU HaponoB Poccnu;

4) »cTeTHYECKOro BOCIUTAHMS:
9CTETUYCCKOC OTHOLICHHUEC K MHPY, BKIIIOYasA 3CTCTUKY 6BITa, HAay4YHOTI'O U TEXHUYCCKOTO TBOPUCCTBA,
CTIOpTa, TPY/a, OOIIECTBEHHBIX OTHONIEHHIT;
TIOHMMAHHE YMOIHOHANLHOTO BO3IEHCTBHS KUBOM IPUPOIBI M €8 IIEHHOCTH; T'OTOBHOCTH K
CaMOBBIPAKEHHIO B PA3HBIX BUIAX HCKYCCTBA, CTPEMIIEHUE MPOSBIISATH

Ka4dcCTBa TBOp‘lGCKOfI JIMYHOCTH,

5) ¢uznueckoro BOCIIUTAHMS, (¢opMupoBaHus KYJbTYPbI 310POBbS "
IMOIHMOHAJIBHOI0 01T OIOJTyYHA:
NOHUMAaHUE W pealu3alus 370pOBOro M 0Oe30macHoro oOpa3a JKU3HU (30pPOBOE IHTAHHE,
COOJIIOJICHNEe TUTHCHHYECKUX TPAaBWI W HOPM, COAJaHCUPOBAaHHBIA pEKHM 3aHATHH M OTIbIXA,
perynsipHasi pu3nvecKas aKTUBHOCTh), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (U3UYECKOMY U TICHXHYECKOMY 3JI0POBBIO;
NOHUMaHHE [IEHHOCTH TPaBWI HMHIMBHIYAIFHOTO W KOJUICKTHBHOTO O€30MacHOTO TIOBEICHHS B
CUTYAIHAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HH JIIOACH;
OCO3HAHME TMOCTEICTBUI W HEMPUSATUS BPEIHBIX MPHUBBYEK (YHOTPEOJICHUS aJKOTOJsI, HAPKOTHKOB,
KypeHHs),

6) Tpyaosoro BocnuTanusi:
TOTOBHOCTB K TPYZy, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYA0I00ue;
TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTMYEeCKOW ¥  COLMAIBHOM  HAIpaBICHHOCTH,
CIIOCOOHOCTH HHHUIHUUPOBATH, INITAHUPOBATE U CAMOCTOSATCIIBHO BBIIIOJHATE TaKYIO ACATCIIbHOCTD,
HMHTEpEeC K pa3inuuHbiM chepaM mpodecCHOHATBHON AESITeTbHOCTH, YMEHHE COBEpINAaTh OCO3HAHHBIM
BBIOOp Oymymield mpodeCCuu U Peain30BbhIBATh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUN BCEH KHU3HM;

7) 7KO0JIOrHYECKOro BOCTIHTAHMUSI:

IKOJIOTHYECKH 1eJIecCO00pa3HOe OTHOIICHHE K TPHPOJE KaK MCTOYHUKY JKM3HM Ha 3emiie, OCHOBE e&
CYIIIECTBOBAHUS;

TIOBBIIICHUE YPOBHS 3KOJIOTHYECKOM KYIBbTYphl: TMPUOOpPETEHHE OMbITA IUIAHUPOBAHHS IMOCTYIKOB H
OLICHKM HMX BO3MOKHBIX ITOCJICICTBUN JJISI OKPY/KAIOIIEH CpE.bl;

OCO3HAHHME TJI00aJBHOIO XapaKTepa SKOJOTHUSCKUX MPOOJIeM U MyTed WX pEIICHUs;

CTMOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMbIe MPH HW3YYCHWH OWOJOTMH 3HAHUSA M YMEHUS TPH
pelieHrd TPOoOJeM, CBSI3aHHBIX C palMOHATBHBIM MPHPOIONOIb30BaHHEM (COONIOJICHHE TPaBHII
IMOBCACHHA B IIPUPOAC, HAIPABJICHHBIX Ha COXPAHCHHC PABHOBCCHUA B 3KOCHUCTEMAX, OXpaHy BHUIOB,
aKocucTeM, onochepsi);

aKTUBHOE HEMPHATHE JCHCTBHIA, NPHUHOCSIIMX BPeld OKpPYKAIOIIeH MPUPOJHOW cpele, yMeHHe
IMPOTrHO3UPOBATH H€6HaFOHpI/ISITHI)Ie OKOJIOTHYCCKHUEC TMIOCICACTBHUA MPCAIPUHUMACMBIX HeﬁCTBHﬁ u
HPeI0TBPAIIATh UX;

HaJIMYUC PA3BUTOTO ISKOJOIMYCCKOI'0 MBINIJICHUA, SKOJIOTTUECKOU KYyJBbTYphbI, OIbITa ACATCIBHOCTHU
9KOJIOTHYECKOW  HAMpPaBIEHHOCTH, YMEHHsS pPYKOBOJCTBOBATHCS  MMH B M03HABATEIIHHOM,
KOMMYHHKaTHBHOfI u COIII/I&HI)HOﬁ IIPAaKTUKE, T'OTOBHOCTH K Y4acCTHUIO B HpaKTI/ILIeCKOI\/’I ACATCIIBHOCTHU
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JKOJOTHYESCKOH HaInpaBJICHHOCTH,

8) uennocTH HAyYHOIO MO3HAHHS:

C(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHsA HAayKH U
OOILECTBEHHOM MPAaKTHKH, OCHOBAHHOIO HA AMAJIOre KyJIbTyp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO
MECTa B MOJIUKYJIBTYPHOM MMUPE;

COBEpILIEHCTBOBAHUE SI3BIKOBOM M YHMTATEIbCKOW KYNbTYpbl KaK CpEACTBAa B3aUMOJEHCTBHSA MEXKIY
JIOJBMU U NTO3HAHUS MUPA;

NOHUMAaHKE crenu(UKn OHOJIOTHHM KaK HayKH, OCO3HAHUS €€ poiu B (POPMHUPOBAHUM DPALUOHAIBLHOIO
HAYYHOT'O MBIIUICHHUS, CO3JaHMM  IIEJIOCTHOTO  TPEJCTABJICHUS 00 OKPYXAIOLIEeM MHUpPE Kak O
€IMHCTBE NPHUPOJBI, YeIOBeKa M OOILECTBA, B MO3HAHUM IPUPOIHBIX 3aKOHOMEPHOCTEM M peleHUun
npo0IeM COXpaHEHUs! NMPUPOAHOIO PaBHOBECHS,

yOSKIEHHOCT, B 3HAUYMMOCTH OHMOJOTHMU Ui COBPEMEHHOH LMBMIM3aLUHU: OOecredeHus: HOBOTO
YPOBHSL pa3BUTHA MEIULMHBIL, CO3/JaHME IEPCIEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX pellaTh
pecypcHble MpOOJIeMBbl  pa3BUTHUS  YEJIOBEUECTBA, IIOMCKA IyTed BbIXOAA M3  IIOOATBHBIX
9KOJIOTMYECKUX MpobseM U olecrnedyeHus Iepexoja K YCTOHYMBOMY pPa3BUTHIO, PALMOHAIBHOMY
UCTIONIb30BAHUIO TIPUPOIHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HM;
3aMHTEPECOBAHHOCTh B MOJYYECHMH OMOJIOTMUECKMX 3HAHMM B IIEJSIX MOBBIMICHHS OOIIEH KyJIbTYpHI,
€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIMOHAIBHOM TI'pPaMOTHOCTH
oOyuaronmxcs, GopMUpyeMOi Mpu U3y4eHUU OHOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOJOB IO3HAHMS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTHU
UCIIOJIBb30BaTh IOJIY4YaeMble 3HAHUS JUId aHalu3a U OOBSICHEHWs SIBICHMH OKpY)KAIOLIEro MHpa U
HOPOUCXOIAIIMX B HEM U3MEHEHMH, yMEHHE JenaTh OOOCHOBAaHHbIE 3aKJIIOYEHHS Ha  OCHOBE
Hay4YHbIX (PAKTOB M HMMEIOIIUXCSI JAHHBIX C LEJIbIO MOJIYYEHHs! TIOCTOBEPHBIX BHIBOIOB;
CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OHOJOTMYECKHE 3HAHUS JUIA pEIIeHus npolieM B
pEalIbHBIX JKU3HEHHBIX CUTYyalUsIX;

OCO3HaHME IIEHHOCTM HAy4yHOM JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH  IPOEKTHYIO U
HCCIICIOBATEIBCKYIO IEATENBHOCTh HHIUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHMIO M CaMOOOpPa3OBaHUIO, K AKTUBHOMY
HOJIY4YEHUIO HOBBIX 3HAaHHUH 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3yabTaThl OCBOCHHS YYE€OHOro mnpenMeTa «BHONOTHS» BKIIFOUAIOT: 3HAYUMBIC
Uit (OPMHUPOBAHUS MHPOBO33PEHHS] OOYYAIOIMIMXCA  MEKIUCIUILIMHAPHBIE  (MEXKIIPEIMETHBIC)
OOIIEHayYHBIE TOHSTHS, OTPAKAIOIINE IEIOCTHOCTh HAYYHOW KapTHUHBI MUpPaA U CIEIU(HUKY METOI0B
NMO3HAaHUA, HWCIHOJIB3YEMBIX B CCTCCTBCHHBIX HayKaxX (BeHIeCTBO, OHEpruid, ABJICHHC, IIPOLECC,
CHUCTeMa, Hay4HbId (aKT, TIPUHILINIIL, TUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
UCCIIeZIOBaHME,

HaOJIIOJIeHNe, W3MEpeHHe, OSKCHEPUMEHT U  JIpyrux), YyHUBEpcalbHble YydeOHble JIeHCTBUS
(mo3HaBaTeNbHbIE,  KOMMYHUKAaTHBHBIE,  pEryJsATHBHbIE),  OOECle4YHBaIOIINe dbopmupoBaHue
(YHKUIMOHAIBHONH T'PaMOTHOCTM UM COLMAJIBHOW  KOMIETEHUMH  OOYyYaroLIMXCs, CIIOCOOHOCTh
00y4JarolMXcs HCIOJb30BaTh OCBOCHHBIE MEXIUCLMIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUA U
YHUBEpCAJIbHbIE Y4eOHbIE JEWUCTBUS B I03HABATEIHLHON U COLMAILHON MPAKTHKE.

IMo3HaBaTebHBIE YHHBEPCAJIbHbIE y4eOHbIE JeHCTBUSA

Ba3oBble 1oruueckue aeicTBUA:

CaMOCTOATENIFHO (POPMYIHPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE,
UCTIONB30BATh MPH OCBOCHUM 3HAHWU MPHUEMBI JIOTMYECKOTO MBIIIICHUsS (aHalIM3a, CHHTE3a, CPaBHEHMUS,
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KJIacCU(pUKalMi, OOOOIIEeHUs), PACKPHIBATh CMBICT OWOJIOTHYECKUX TOHATHHA (BBIACIATH HX
XapaKTepHbIC MPU3HAKK, YCTAHABIUBATH CBSI3H C IPYTUMH TIOHITHSIMHU);

OTIpEeTSATh e JESITeIbHOCTH, 33/IaBasi TapaMeTpbl W KPHUTEPUU HUX IOCTIKCHHS, COOTHOCHTH
PE3YJIBTATHI JEITEIIEHOCTH C TIOCTABJICHHBIMU IEIISIMH;

UCITOJIB30BaTh OMOJIOTMUECKUE TIOHSTHS ISl OOBSICHEHUS ()aKTOB ¥ SIBIICHUM KHUBOWH TIPUPOJIBI;

CTPOWUTH JIOTHUCCKHE pacCyXJeHus (MHIYKTHBHBIC, JCAYKTUBHBIC, II0 AaHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B PACCMATPUBACMBIX SIBICHHUAX, (POPMYJIUPOBATH BBIBOJIBI H
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MOJICNIbHBIC CPEJCTBA Ui TPEJCTABICHUS CYIIESCTBCHHBIX CBS3€H M OTHOIICHUU
B H3y4aeMbIX OMOJIOTUYECKUX OOBEKTaxX, a TakKe MPOTHBOPEYUH pPAa3HOTO pONa, BHISBICHHBIX B
pa3IMYHBIX HHHOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarhiBaTh IUIAH pelIeHHs NpoOleMbl ¢ Y46TOM aHalW3a HMEIOIMXCS MaTepHaIbHBIX U
HEMaTepUaAIbHBIX PECYPCOB,;

BHOCUTh KOPPEKTHBBI B JESTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OIICHHBATH
PHCKU TIOCJICAICTBUH JESITEIIEHOCTH;

KOOPAMHUPOBATh M BBITIOJHATh PabOTy B YCIOBHUSX PEAIIbHOTO, BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO
B3aMMO/ICHICTBH,

pa3BHBATh KPEATUBHOE MBINUICHUE MIPU PEIICHHH KU3HCHHBIX POOJIEM.

ba3oBble HcciaenoBare/bCKie 1eicTBUA:

BJIAaJ€Th  HAaBbIKAMU  y4eOHO-HCCIIEIOBATEILCKOM M NPOEKTHOW  JIEATEIbHOCTH,  HaBBIKAMU
paspemieHuss MpooOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITENIBHOMY TIOMCKY METOJIOB
pelIeHUsT NPAKTUYECKUX 3a/1ad, NMPUMEHEHUIO PA3IMYHBIX METOJOB IO3HAHMS,

HCIIOJIb30BaTh Pa3JIMYHbIC BUIBI ACATCIBHOCTU IO IOJYYEHUIO HOBOI'O 3HAHUS, €r0 HHTEPIPETALUH,
npeoOpa30BaHUI0 U MPUMEHEHUIO B YUEOHBIX CHTyalUsAX, B TOM YHCJIE IPU CO3JAHUU YUEOHBIX U
COLIMAJIBHBIX IIPOEKTOB;

(dbopMupoBaTh HAay4yHBIH THI MBIIUICHHSA, BIaJeTh HAYYHOH TEPMHUHOJIOTUCH, KIIOUEBBIMHU MOHITUIMU
U METOJaMu;

CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIC 33Ja4d B OOpPA30BATEIBHOW JEATEIBPHOCTH U JKU3HEHHBIX
CUTYyalUsX;

BBISIBISITh TPUYMHHO-CIICACTBEHHBIE CBS3M M AaKTyallM3UpOBaTh 3ajady, BBIIBUTaTh THIOTE3y €€
PEeIICHUA, HAaXOAUTb ApPrymMCHTBI IJId J0Ka3aTCJIbCTBa CBOUX YTBer(ﬂeHHﬁ, 3a1aBaTbh MapaMETpbl U
KPUTEPHUH PEILICHUS,

aQHAIM3MPOBATh TIOJIYYCHHBIE B XOJ€ pEIICHUS 3aJaud pPe3yJbTaThl, KPUTUYECKH OICHUBATH HX
AOCTOBCPHOCTD, MPOTHO3UPOBATE U3BMCHCHHE B HOBBIX YCJIOBUAX;

JaBaTh OIICHKY HOBBIM CUTYAIIUSIM, OIICHUBATh MIPUOOPETEHHBIN OMBIT, OCYIIECTBISThH
IeJICHATPABJICHHBII MOUCK MEPEeHOca CPEJICTB U CIOCOOOB IEHCTBUS

B IPOECCHOHATILHYIO CPELY;

YMETh MEPEHOCHUTH 3HAHMS B TIO3HABATEIFHYIO U TPAKTHYESCKYIO 00JaCTH KU3HEACATEILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUSI M3 PA3HBIX MPEAMETHBIX 00JIacTeif;

BbIABUI'aTb HOBBIC HJACH, IpCAjiaraTb OPUTIMHAJIBHBIC IMOAXOALI W PCHICHHA, CTaBUTHb HpO6H€MBI n
3aaa4u, JOIMYCKAaroIUC aJIbTCPHATUBHBIC PCILICHUS.

Pa6ora ¢ undopmanueii:

OPUEHTHUPOBAThCS B PA3MYHBIX MCTOYHUKAX HH(popManuu (Tekcte y4dyeOHOro mocoOus, HaydHO-
MOMYJISIPHOM JTUTEpaType, OMOIOTHYECKHUX CIIOBApPSAX M CIIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax aHHbIX,
B lHTepHeTe), aHAIM3UPOBATh WHPOPMAIMIO PA3TUYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTHICCKH
OLICHMBATh €€ IOCTOBEPHOCTh U HENPOTUBOPEUNBOCTH;

(GhopMyIHpOBaTh 3alPOCHl U MPUMEHSTh PA3IUYHBIE METOJbI NPU TOWCKE U OTOOpE OHMOIOrHYeCcKOi
nH(pOpMaIIMK, HEOOXOUMOM VISl BBITIOJTHEHUSI YIEOHBIX 3a/1a4;
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npuodpeTaTh OIIBIT UCHOJIb30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOT Ui,
COBEPIICHCTBOBATh KYJIBTYpPY aKTHBHOTO HCIIOJIb30BAHMS PA3JIMUHBIX ITOMCKOBBIX CHCTEM;
CaMOCTOATENIFHO BBIOMpATh ONTHUMAIBHYIO (OpPMY NpEACTaBICHUS OHONOrMYecKOl HH(pOpMaLUU
(cxembl, TpaduKH, AUArpaMMBbI, TAOJIUIIBI, PUCYHKU U IPYToe);

UCTIONIB30BaTh HAYYHBIA S3bIK B KayeCTBE CPEACTBA NpU paboTe ¢ OMOIOrM4ecKoi HH(pOpPMAaLUEH:
NPUMEHSATh XHMHYECKHe, (U3MYECKHe W MaTeMaTHYeCKHe 3HaKH MW CHMBOJIBL, (OPMYIIBL,
ab0peBHaTypy, HOMEHKIATYPY, HCIIOIB30BATh U MPEOOpPa30BHIBATh 3HAKOBO-CHMBOJIMYECKUE CPENICTBA
HAaIJISIHOCTH;

BJIAJICTh HABBIKAMH PpACIO3HABAaHWS M 3aIlIUTHl WHPOpPMaluH, HHPOPMAIMOHHON OE30MacHOCTH
JMYHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIE AeiiCTBUS

Oo0menne:

OCYHIECTBJITb KOMMYHHUKAIlMKM BO BCEX C(l)ean JKM3HHM, AKTHBHO Y4YaCTBOBATh B AHAJIOIC WIIA
JTUCKYCCHU TIO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOMIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCUTCIBHO BBIITOJIHCHUS HpezmaraeMoﬁ 3aJa4u,

YUUTBIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3MLMN JPYTMX YYAaCTHUKOB JMajora WIH JUCKYCCHUN);
pacrio3HaBaThb HeBepOajJbHbIE Cpe/lcTBAa OOIIEHHS, IOHHMMAaTh 3HAUYEHHWE COLMAIBHBIX 3HAKOB,
NPEANOChIIIOK BO3HUKHOBEHUSI KOHQUIMKTHBIX CHTyallud, YMETb CMsrdaTb KOHQIMKTBI M BECTH
HIEpErOBOPBL;

BIQJIETh DPA3JIMYHBIMU Croco0aMu OOIICHHS W B3aMMOJCHCTBHS, MOHMMATh HAMEPEHHS JPYrux
JIONIEH, TPOSBIATH yBAaXUTEIBHOE OTHOIIEHHE K COOCCEHUKY H B KOPPEKTHOW (opme
(hopMynHpOBaTH CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHas1 1eSITEJIbHOCTD:

MMOHMMAaTh U HCHOJb30BAaTh MPEUMYIECTBA KOMAaHIHON M MHIMBUAYAJIbHOM pabOThl NpU pEIICHUU
Ouosjoruueckoil mpoOiembl, OOOCHOBBIBATH HEOOXOJUMOCTh TMPUMEHEHUS TIPYNNOBBIX (GopM
B3aUMOJICHCTBHUS MTPU peIlIeHNH Y4eOHOH 3a1auH;

BbIOMpPATh TEMAaTUKy U METOJbl COBMECTHBIX AEHCTBUN C Y4ETOM OOIIMX MHTEPECOB U BO3MOMKHOCTEU
Ka)KJ0r0 4JIeHa KOJUIEKTHBA;

OPUHUMATh 1€ COBMECTHOM NEsITEIbHOCTH, OPraHW30BBIBATH U KOOPAMHUPOBATH JEHCTBUA IO €€
JOCTHKEHHIO: COCTaBJIATh IUIAH JE€HCTBUM, pacHpeAessiTh polud ¢ y4€TOM MHEHHUHl Y4YacTHHKOB,
00CY)XKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KAadyeCTBO CBOEro BKJAJa M Ka)XJOro ydyacTHHMKAa KOMaHAbl B OOLIMI pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPUSM;

IIpeUlaraTb HOBBIE IPOEKTHI, OLIEHUBATHh WMJIEU C MO3ULMHM HOBHU3HBI, OPUIMHAJIBHOCTH, MPAKTHUECKOU
3HAYUMOCTH;

OCYILLECTBIISITh [TO3UTHBHOE CTPAaTErMUECKOE TIOBEICHUE B PA3JIMYHBIX CHUTYalUsIX, HPOSBIATH
TBOPYECTBO M BOOOpaKeHHUE, OBITh MHUIIUATUBHBIM.

PeryasitTuBHble yHHBepcaJbHble yueOHbIE [eiicTBUS

Camoopranu3anus:

UCMOJb30BaTh OMOJOrMYeCKUe 3HAHUS JJIS BbIIBICHUS NpoOJeM M HMX pEIICHUs B KU3HEHHBIX U
Y4eOHBIX CUTYAIHIX;

BBI6I/IpaTI) Ha OCHOBE OMOJIOTMYECKHUX 3HAHUHI LCJIEBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX lleﬁCTBI/ISIX u
MOCTYIIKAaX IO OTHOIIEHHUIO K KUBOM MPHUPOJIEC, CBOEMY 3I0POBBIO U 3JI0POBBIO OKPYIKAIOIIINX;
CaMOCTOATCIIBHO OCYIHICCTBJIATH IIO3HABATCIBHYIO ACATCIIBHOCTD, BBISABJIATH Hp06J'IeMBI, CTaBUTh "
(dbopMyIUpoBaTh COOCTBEHHBIE 3a/1aud B 0Opa30BaTEIbHOU ACSITEIHHOCTH U KU3HEHHBIX CUTYAITUsIX;
CaMOCTOSTENIFHO COCTABJIATH IUIaH PEIICHUS MPOOIEMBI ¢ YIETOM MMEIOLIUXCS PECypcoB, COOCTBEHHBIX
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BO3MO>KHOCTEHN U MPENOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacImMpsATh PaMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHHI,

JieNaTh OCO3HAHHBIA BBIOOP, apTYMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUC,

OLICHUBATh NMPUOOPETEHHBIN OIBIT;
CMOCcOOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO IIMPOKOW SPYAUIMHM B PAa3HBIX OONACTAX 3HAHUH,
MOCTOSTHHO TOBBIIATh CBOM 00pazoBaTelIbHBIA M KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JESTEIHHOCTh, OLIEHUBATh COOTBETCTBHUE
PE3yIbTAaTOB LIETSIM;

BJIaJACTh HaBbIKaAMH MMO3HABATEILHOMN peq)J'ICKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX I[GﬁCTBHﬁ u
MBICIUTEIBHBIX TMPOLECCOB, UX PE3yAbTAaTOB M OCHOBAHMIA, HCIONB30BaTh MPUEMBI peduieKCuu s
OLICHKH CUTYAIllH, BEIOOpPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHHS 10 UX CHWKEHHIO; MMPHUHUMATh MOTHBBI
¥ apTyMEHTHI IPYTUX MPU aHAJIN3€E PE3YJIbTAaTOB IS TEIbHOCTH.

IIpunsiTne cedst u Apyrux:

MPUHUMATB ce0s1, TOHUMAs CBOU HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX PU aHAJIU3€E PE3YJIbTATOB AEATEIIbHOCTH; IIPU3HABATH CBOE
IpaBo U NpaBo JPYrux Ha OIINOKWY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUH JPYroro 4ejaoBeKa.

HNPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHbie pe3ynbTaThl ocBoeHHs mporpammbl COO mo Ouonoruv Ha 0a30BOM YPOBHE BKIIIOYAIOT
cnenuduueckue s yueOHoro npenmera «buonorus» HaydHble 3HaHHMA,  YMEHUS U CIOCOOBI
JNEHUCTBUI  TIO  OCBOCHHMIO,  HMHTEPIPETALMH W MPEOOPa30BAHUIO 3HAHUH, BHUIIBI ACSITEIBHOCTH TIO
MOJTyYSHHUIO HOBOTO 3HAHHS M TPUMEHEHHWIO 3HAHWUN B Pa3MUYHBIX y4eOHBIX CHUTYalHsIX, a TaKkKe B
pEAbHBIX XU3HEHHBIX CUTYaIUAX, CBSI3aHHBIX ¢ Ouonorueid. B mporpaMme mpeaMeTHBIE Pe3ybTaThl
MIPEICTABJICHBI TIO TOJIaM O0yUYCHHUS.

[IpenmeTHble pe3yabTaThl OCBOEHMUS y4eOHOr0 npeaMera «buonorus» B 11 knacce
JOJIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME HAyYHOTO 3HAHUSI €CTECTBEHHBIX HAYK,
B ()OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHpa M HAYYHOI'O MHUPOBO33PEHHUS, O
BKJIaJIe POCCUMCKUX U 3apyOeKHBIX YUEHBIX- OMOJIOTOB B pPa3BUTHE OHONOTUM, (DYHKIMOHAIBHOM
IPaMOTHOCTH  4YeJIOBeKa ISl PElIeHHs KU3HEHHBIX 3a/1ay;

yYMEHHME H3Jlaratb OUOJIOTMYECKHE TEeOpuu (KJIETOYHAsi, XPOMOCOMHAas, MYTAl[IOHHAs, LEHTpaJlbHAs
JlorMa MOJIEeKyJsipHOil Ouosorun), 3akonbl (I'. Mennens,

T. Moprana, H.. BaBuioBa) u yueHus: (0 mEHTpax MHOTOOOpasvs M IPOUCXOXKACHHS KYIbTYypPHBIX
pacrenuii H.W. BaBuinosa), omnpenensiTe IpaHUIbl WX NPUMEHHUMOCTH K JKHBBIM CHCTEMAM;
yMEHHE BIAJE€Th METOJAaMH HAay4yHOro IIO3HaHUs B  OHONOrMM: HaOMIONEHHE U ONMCaHHe
’KMBBIX CHCTEM, MPOLECCOB M SBIECHUH, OpraHu3alys U MPOBEJeHUE OHOJIOTHYECKOro 3KCIEPHUMEHTa,
BBIJIBUKEHUE THMIIOTE3bl, BBIABICHHE 3aBUCUMOCTU MEXKIY HCCIEAYEMbIMU BEJIMYMHAMM, OOBSICHEHHE
MOJIYYEHHBIX PE3YJIbTAaTOB, HCIOJIb30BAHHBIX HAYUHBIX TOHSATUH, TEOpUA U 3aKOHOB, YMEHHE
Jlenath BBIBOABI HA OCHOBAaHUU IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBUIEIATh  CYLIECTBEHHbIE  IIPU3HAKM  BHUPYCOB,  KIETOK  IIPOKAPHUOT M 3YKAPHOT,
OJITHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpPraHHW3MOB, OCOOCHHOCTH IIPOIECCOB: OOMEHa BEIIECTB U
NPEBPAILCHNs] PHEPrUM B KJIETKE, (OTOCHHTE3a, IJIACTHYECKOr0 W JHEpreTMdeckoro  oOMeHa,
XEMOCHHTE3A, MHUTO3a, MEHO03a, OIUIOAOTBOPEHMS, Pa3MHOXKCHHs, WHIWBUAYAJIBHOIO DPa3BUTHUS
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opraHu3Ma (OHTOTEHE3);

YMEHHE TPUMEHSTDH MOTY4YCeHHBIC 3HAHUS JUIsI OOBSCHEHUs] OMOJOTHYECKUX TIPOIECCOB U SIBICHUM, IS
NPUHATHSA TPAKTUYECKUX DPEHICHWH B TOBCEJIHEBHOW XHM3HHM C LENbI0 oOecriedeHus: 0e30macHOCTH
CBOETO 3JI0POBBSI U 3/I0POBbSI OKPY)KAIOLIMX JIIOJCH, COOJIOACHUS HOPM T'PAaMOTHOTO TOBEICHUS B
OKpYXKalole MNpUpOIHON cpelne, TMOHUMAaHUE HEOOXOJAUMOCTH  HWCIOJB30BAHUS  JIOCTHUIKCHHM
COBPEMEHHOM OMOJOrMU M OMOTEXHOJOTMH IS PAllMOHAIBHOTO IPHPOIOTIONB30BAHNS;

YMEHHE pellaTh JJIEMCHTApHBbIE TEHETHUECKHE 3a7adyd Ha MOHO- WM JUTHOPHIHOE CKpeIIMBaHHE,
CIICTIJICHHOE HAaCJIEIOBAHNE, COCTABISITH CXEMBl MOHOTHOPHIHOTO CKPEUIMBAHUS IUIS TMPEICKa3aHHs
HAcJIe0BaHMS MTPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJHATH JAaO0OpaTOpHblE W NpakTU4Yeckue paldoThl, coOMOAaTh MpaBWia Ipu paboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000pPYI0BaHUEM;

yYMEHHE KPUTUYECKH OLEHMBATh M HMHTEPIPETHUPOBATH HMH(POPMAIMIO OMOJOTHYECKOTO COAEpIKaHUs,
BKJIFOUYAIOIIYIO  TICEBJJOHAYYHbIC 3HAHWS W3 Pa3jMYHBIX HCTOYHUKOB (CpEICTBa  MacCOBOM
uH(pOpMAIMK, HAyYHO-TIOMYJISIPHbIE MAaTEePHAaJIbl), STHUYECKHE ACIEKThl COBPEMEHHBIX HCCIICIOBAHUN B
OuoJyoruy, MEIUIMHE, OWOTEXHOJIOTHH,

YMEHHE CO3/7aBaTh COOCTBCHHBIC IUCHMEHHBIE W YCTHBIE COOOIICHHs, 0000mIast OUOJIOTHYECKYIO
uHpOpMAIMI0O M3 HECKOJbKMX MCTOYHMKOB, TPAaMOTHO UCIONB30BAaTh TOHATHHHBIA anmapar
Ouosoruu.

YMEHHE PACKpBIBATh COJEp)KaHHE OMOJIOTMUECKUX TEPMHHOB M TOHSATHIL: BUJ, TOMYJSIHS, TeHO(POHI,
OBOJIIOIMUS,  JIBIKYIME  CcWibl  (dakTopbl)  HBOJIOLMH,  HPUCHOCOOTEHHOCTH  OPraHU3MOB,
BUJI000pa30BaHUE, HKOJIOTMYECKHE (DAKTOPBHI, SKOCUCTEMA, NPOAYLIEHTHl, KOHCYMEHTBI, DPEIYLEHTBHI,
[Eenu MUTaHUs, SKOJIOTHUYecKas Mupamuia, buoreoreHos, ouocdepa;

yYMEHHE Wu3jiaraTth Ouojoruueckue Teopuu (dBosroumoHHas Teopuss Y. [lapBuHa, cuHTeTHuecKas
TEOpHsI SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEpPHOCTH (3aponbimeBoro cxoncrsa K.M. bapa, yepenoBanus
[NIAaBHBIX HampaBieHudd u  myred  sBomouun A.H. CesepuoBa, ydeHuss o Owuocdepe B.H.
BepHazckoro), onpenensiTh TpaHUIBl UX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIAJCTh METOJaMHU HAy4yHOrO TIO3HAHUS B OuoJOrMH: HAOIIOJCHHE U OINUCAHHE
JKUBBIX CHUCTEM, MPOIIECCOB U SIBJIECHUI, OpraHu3anus U MPOBeACHHE OMOJIOrMYECKOro SKCIIEPHMEHTa,
BBIJIBIDKEHUE THUIOTE3bl, BBISBICHUE 3aBHCUMOCTH MEXKIY HMCCICAYyEeMBIMUA BEIIMYMHAMHE, OOBSICHEHHE
MOJYYEHHBIX PEe3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOpUH U 3aKOHOB, YMEHHE
JieNlaTh BBIBOJIBI HAa OCHOBAHUU IOJYYEHHBIX PE3Y/IbTATOB;

YMEHHUE BBIACISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUsS] OMOOTHYECKUX OOBEKTOB: BUJIOB, MOMYISLUH,
NPOJYLICHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OlIEHO30B M HKOCHUCTEM, OCOOCHHOCTH IPOLECCOB:
HACJICJICTBEHHOM HM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUJI000pa30BaHUsA, MPHUCIOCOOICHHOCTH
OpPraHu3MOB, JIEUCTBUSI HKOJOTHUECKUX (DaKTOpPOB HA OpraHU3MbI, MEpeHOca BEIIECTB M TMOTOKa
SHEPruu B HKOCHUCTEMAX, AHTPONOICHHBIX M3MEHEHUH B HKOCHUCTEMAax CBOEH MECTHOCTH, KPYyroBOpOTa
BEIIECTB U OMOreOXMMHUYECKUX LIMKIIOB B OHocdepe;

YMEHHUE NMPUMEHSTh MOTYYEHHbIE 3HAHUA U1 OOBSCHEHHs OMOJOTMYECKUX MPOLIECCOB U SBICHUM, IS
OPUHATHS TPAKTUYECKUX PEIICHW B TMOBCETHEBHOM >KM3HH C LENbI0 OOecrieueHust 0e30MacHOCTH
CBOETO 3/I0POBbS M 3/I0POBbsSI OKPY)KAIOIIUX JIFOJEH, COOJMIOACHHUS HOPM TIPaMOTHOTO MOBEICHHS B
OKpYXXalole MnpUpOIHON cpele, TMOHMMAaHME HEOOXOIMMOCTH MCIOJIB30BAaHUS  JOCTHXKEHUM
COBPEMEHHOW OMOJIOTUH AJIsl PAllMOHAILHOTO MPUPOIONOIH30BAHNS;

YMEHHE pelllaTh 3JIEMEHTapHble OMOJIOrMYEeCKHe 3aJauyd, COCTAaBISATH CXEMbl IIEpEeHOCa BELIECTB U
SHEPruM B dKOcHcTeMax (LIeNy MUTaHus);

YMEHHE BBITIOJHATH Ja0OpaTOpHBIE M IMPAaKTHYECKHE pabOThI, COOMIOIATh MpaBWiIa NpuU padoTe C
y4eOHBIM H J1a00paTOPHBIM 000pYI0BaHHEM;

yYMEHHE KPUTHYECKHU OLEHUBATh W HMHTEPIPETHPOBATh HH(POPMAILUIO OMOJIOTHYECKOTO COJEpiKaHus,
BKJIIOYAIOIYI0  IICEBJOHAy4YHbIE 3HAaHUS M3 pPa3IMYHBIX MCTOYHUKOB (CpeicTBa  MaccOBOM
UHPOpPMAIIMK, HAYYHO-TIOMYJSPHBIE MaTepHalbl), pPacCMATPUBATh TJIOOAIBHBIE JKOJIOTUYECKHUE
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po0JIeMbl COBPEMEHHOCTH, ()OPMUPOBATh IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHE CO37[aBaTh COOCTBEHHBIC IHCHMEHHBIE W YCTHBIE COOONICHHS, 0000mas OHOJIOrHYEeCKYIO
HH(bOpMaL[I/IIO nu3 HCCKOJIbKUX HCTOYHHKOB, FpaMOTHO HNCIIOJIB30BATh HOHSITPIfIHbIﬁ aHHapaT
OHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

11 kaacc
Ne | HaumenoBanue | KomnuecTs OcHOBHBIE BUBI ACSITEIHHOCTH 00Yy4aIOIIUXCS
/Tl | pa3iesioB U TEM 0 4acoB [IporpammHuoe conepxanue
y4eOHOro
mnenmMera
1.Pa3MHOXEHHE U UHIUBUAYATbHOE PA3BUTUE OPTraHU3MOB
1.1 | JKusHeHHBII UKT | 3 KireTouHBIN ITUKII, WIIK KU3HEHHBIA ITUKJT KIICTKH. PackpriBath cosep:kaHiue TEPMUHOB U TIOHSATHIA:

KJIeTKU. Jlenenue
KJIETKU. MUTO3

Wutepdaza u Muto3.

[Iporneccel, mpoTekatoniue B uHTEpdase. Permmukanus —
peakiust MmatpuuHoro cuate3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBIN HAOOp — KapUOTHUIIL. JIUTUIOUTHBIN 1
raruIouAHbIA XPOMOCOMHBIE HA0OPbI. XpOMaTU/IbI.
[{uTonornyeckrne OCHOBBI Pa3MHOKEHUS U MHIUBUIYAIBHOTO
pa3BuTHUsl OpraHu3MoB. Jlenenue kietku — muto3. Craguu
Muto3a. [Ipoueccsl, IpOUCXOoAsIINe Ha Pa3HbIX CTAIHUSIX
MuTO3a. bruonornueckuit cMmbica murosa. [Iporpammupyemas
rubenp KIeTKU — anonrto3. JleMoHcTpanuu:

Tabauiel U cxeMbl: «KIIETOUHBIH UK,

«Pernnmukanusa JIHK», «Ctpoenue XxpoMocoMbl», «MHUTO3»;
MarHuTHas MOJIENb-alIIUKAIUs «/lenenue KneTku»; Moaeb

JTHK.

KJICTOYHBINA IIUKII, MHTEp]a3a, peryruIKaims,
XpOMOCOMa, KapUOTHTI, TATUIOUHBIH, JUITIOWTHBIH
XPOMOCOMHBIN Ha0Op, XPOMATH/IbI; MUTO3 €T0 CTa/IUU:
npodasa, mertadasa, anadasa, renodasa.

OnuceIBaTh )KU3HESHHBIN ITUKI KJICTKH, IEPEUUCIISATH U
XapaKTepru30BaTh MEPHUOJIBI KIIETOYHOTO IUKJIA,
CpPaBHMBATh UX MEXIY COOOM.

OmnuchIBaTh CTPOCHUE XPOMOCOM, KAPHOTHITOB
OpPTaHU3MOB, CPABHUBATH XPOMOCOMHBIE HAOOPHI
KJIICTOK.

CpaBHUBaTh cTaK MUTO3a. Paznuyars Ha
MUKpOTpernaparax u pucyHKax CTaJldd MHUTO3a.
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O6opynoBaHue: CBETOBOM MUKPOCKOIT U MUKpOIIpenapar
«KapunoknHe3 B KJI€TKax KOPEIKa JIyKa.

JIabopaTopHbIC U TPAKTHIECKHE PAOOTHI:

JlaGopaTopHas pabota No 1.

«Habnronerre MUTO3a B KJIETKaX KOHYHMKA KOPEITKa JIyKa Ha
TOTOBBIX MHUKpOTIpenapaTax»

PackpbIBaTh OMOJIOrMYECKUI CMBICT MUTO3a

1.2

PopMbI
Pa3MHOMKEHUs
OpraHNU3MOB

@DopMbI pa3MHOKEHUSI OPTaHU3MOB: OECII0IOE U IIOJIOBOE.
Buzsl Oecrionoro pa3sMHOXKEHUS: JIeJIeHUe HaJIBOE U
IIOYKOBaHUE OJIHO-

U MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BET€TATUBHOE
Pa3MHOXKCHHE.

HckyccTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €70 3HAUCHHE
JUISICEJIEKIIHH.

IlonoBoe pa3MHOXKEHHE, ETOOTINYHS OT OECIIONIOTO.
Hemonctpanuu: Tabmuiel u cxembl: «POpMbI pa3MHOKEHUS
OpraHu3MOBY, «/IBOIHOE OIJIOIOTBOPEHHUE YIIBETKOBBIX
pacteHuit», «Jlenenue kinetku Oakrepun», «BereraTuBHoe
pa3MHOXKEHUE PacTeHU», «CTpOEHHUE MOJIOBBIX KIETOK

PackpsIBaTh conepkanre TEPMUHOB U ITOHATUI:

pa3MHOXEHHUE, KJIIOH, OJIOBbIE KJIETKH (raMeThl),
SIMIEKIIETKA, CIIEpMAaTO301 ], 3UT0Ta, ACJICHUE HAJIBOE,
MIOYKOBaHUE, CIIOPYJALUs, pparMeHTanus,
BEreTaTUBHOE PA3MHOKEHHE, CEMEHHOE PA3MHOKEHHUE,
OIBIJICHUE, IBOMHOE OIUIOJOTBOPEHHUE, ITOJIOBBIE
JKeJe3bl, CCMEHHUKH, SMYHUKH, OIUIOJOTBOPEHHE
(HapyXHOe, BHyTpeHHee). XapaKTepr30BaTh
0COOEHHOCTH

¥ 3HaueHue OEecIoyoro U MojoBOro CrocoboB
Pa3MHOKEHHS.

Beienats Buibl 0€Croiaoro pa3sMHOXKEHUsI; BBISIBIIATD
B3aMMOCBSI3U MEXy (hopMaMu U criocodamu
Pa3sMHOXEHHUs, U UX OMOJOTMYECKUM 3HAYECHUEM.

Bragers npuémamMy BEreTaTUBHOIO Pa3MHOKEHUS
KYJIBTYpHBIX PaCT€HU (Ha MpUMepe KOMHATHBIX ).
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XapaKkTepu30BaTh IOJIOBBIC KIETKU: AULICKICTKH,
CIepMaTO30M/1bl; BBISBIATE OCOOEHHOCTH UX CTPOECHHUS

1.3

Metios

Meiio3. Craauu meiiosa. [Iporeccel, mpoucxoasiye Ha
cranusax merosa. [loBegeHne XxpomMmocom B MeHo3e.
Kpoccunrosep. buonorudeckuii CMbIC ¥ 3HaU€HUE Meio3a.
JleMoHCTpanyu:

Tabauubl U cXeMbI: «/lelleHne KIIeTKn,

«Meiio3».

Oo6opynoBanue: monens JIHK; MmarauTHast Mojiemb-
aNIINKaIAs

«Jlenenune KIETKN»

PackpbIBaTh cosiepkaHNE TEPMUHOB U MIOHATHINA:
M€1103, KOHBIOTALHUSI XpPOMOCOM, MTEPEKPECT
(KpOCCHHI'OBEP) XPOMOCOM, FaMEThI.
XapakTepHu3oBaTh MEHO03 Kak crocod
KJICTOYHOT'0/I€JIEHUS; OTIUCHIBATh MEHO03

o CTagusaM; CpaBHUBATL CTaAUN Mero3a 1 MUTO3a.
PaznnuaTh Ha pUCyHKax cTauu Mei03a; pacKpbIBaTh
Ouosiornyeckoe 3HaueHue Meio3a

ObpazoBanue u
pa3BUTHE TTOJIOBBIX
KJIETOK.

OmnogoTBOpeHUE

I'ameTorenes — mporecc 00pa30BaHUS MOJIOBBIX KIETOK Y
JKHBOTHBIX.

[TonmoBsie xene3bl: CEMEHHUKY U ssmuHuku. OOpa3oBaHue u
pa3BUTHE TOJIOBBIX KJIIETOK — TaMeT (CIIepMaTo30uI,
SAUIIEKIIETKA) — CIIEpMaTOreHe3 u

ooreHe3. OCOOEHHOCTH CTPOCHUS SUIIEKICTOK U
criepmato3ouaoB. Omnogorsopenue. [laprenorenes.

PackpbIBaTh cojiepkaHlE TEPMUHOB U MIOHATHIA:
ramMeToreHe3, CliepMaToOreHe3, OOTeHe3, CIIEPMAaTO30HU]I,
aKpocoMa, sifIeKIIeTKa, NOJsIPHbIE TeIbIIa.
XapakTepHu30BaTh OCOOCHHOCTH T'aMETOTeHE3a y
KHMBOTHBIX U €0 CTaIUU; TIOJIOBbIE KJIETKH KUBOTHBIX
Y OITUCHIBATH MPOIECC UX PA3BUTHS.
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JleMoHCTpanuu:

Tabauupl u cxemsl: «IIpsiMoen HenmpsMoe pa3BUTHEY,
«["ameToreHe3 y MIEKONUTAIOLIUX YEITOBEKAY.
Oo6opynoBaHue: MoJeNb MeTa(a3HONH XPOMOCOMBI,
MHUKPOCKOII, MUKpoIipenapatsl «CriepmMaTo30usl
MJIEKOITMTAIOLIETO», «SIHIeK/IeTKa MIIEKOIUTAIOLIETOY.
JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:
JlaGopaTopuasi padora Ne 2. «/3yueHue cTpoeHHs
MIOJIOBBIX KJIIETOK Ha TOTOBBIX MUKpOIIpenapaTax»

CpaBHHBaTh ciepMaToreHnes u oorese3. OnuceBaTh
OILJIOIOTBOPEHHUE, OMOIOTUYECKOE 3HAUCHHE
OILJIOIOTBOPEHUS

1.5

NunuBuanyansHOE
pa3BHUTHE
OpraHu3MOB

NupuBuayanbHOE pa3BUTHE (OHTOTCHE3). DMOPHOHATHHOE
paszBuTHe (3MOpUOTeHe3). ITarbl SMOPHOHAIBHOTO PA3BUTHS
y MO3BOHOYHBIX KUBOTHBIX: APOOJICHUE, TACTPYIISALINS,
opranoreses. [loctamOpruoHanpHOE pa3BuTHE. THITHI
MOCTAIMOPHOHAIBHOTO PA3BUTHSL: MIPSMOE, HE TIPSIMOE
(MmumHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPTAaHU3MOB;
(akTOpBl, CIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJCTBA.
Poct u pazBurtue pacteHuii. OHTOreHe3 LIBETKOBOTO
pacTeHust: CTPOCHUE CEMEHU, CTaJANH Pa3BUTHSL.
Hemonctparuu: Tabmuiel u cxeMbl: «OCHOBHBIC CTaIUN
OHTOreHe3a», «lIpsAmoe u HenpsMoe pa3BUTHEY, «/[BOMHOE
OILJIOIOTBOPEHHUE Y IIBETKOBBIX PACTEHUI»

PackpriBaTh copepxaHie TEPMUHOB

U TOHATHUNA: OHTOr'€HE3, YMOPUOTreHE3, 3Ur0Ta,
npobnenue, 01acToMepsl, MOpyia, 6acTya,
OJ1acToLelIb, racTpyia, Helpysa, OpraHOreHes;
3apO/IBIIEBBIEIUCTKH: IKTOIEpMa, ME30IEpMa,
SHTOZIEpMa; MOCTIMOPUOHAIBHOE Pa3BUTHE: IPSMOE U
HenpsMoe (JINYMHOYHOE); MeTaMopd03 Meracropa,
MHUKPOCIIOPA, MBUIBLEBOE 3€PHO, CIIEPMUH,
3apOJBILIEBBIA MEIIOK, ABOMHOE OIIIOJIOTBOPEHHUE.
OnpenensaTh 3Tanbl SMOPUOHATIBHOTO Pa3BUTHS
XOPAOBBIX HA CXEMax M Mpenaparax U ONUChIBaTh
IIPOLIECCHI, TPOUCXOJAIINE HA KaXKA0M DTaIle
CpaBHUBATh NIEPUO/IBI OHTOTEHERA;
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IPSIMOE U HENPSAMOE (JIMYMHOYHOE)
OCTAMOPHOHAJIBEHOE PA3BUTHE, 3apO/IBIIIM YeJIOBEeKa U
JIPYTUX XOpA0BbIX. OOBSACHATH OMOIOIHUECKOE
3Ha4YeHHE Pa3BUTHUS C METaMOP(O30M; OTPULIATEIBHOE
BIIMSTHUE QJIKOTOJIsl, HUKOTHHA U IPYTMX TEPATOr€HHbBIX
(akTOpOB Ha pa3BUTHE 3apO/IbIllIa YEJIOBEKA.
OnuceiBaTh NPOLECC ABOMHOTO OIUIOJOTBOPEHUS Y
L[BETKOBBIX PACTCHHH.

Uroro yacos o teme - 10

Tema 2. HacneacTBeHHOCTh M UBMEHUYMBOCTh OPTaHU3MOB

2.1

I'enetuka — Hayka

0
HaCJICACTBEHHOCTH
1 NU3MCHYMBOCTHU

[Ipeamert u 3anaun renetuku. Pons nuromoruu u
SMOPHOJIOTHU B CTAHOBJICHUU T€HETUKU. BKiasn
POCCUICKHUX U 3apyO€kKHbBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTOIbl TeHETUKU (THOPUI0TIOTUIECKHIA,
[UTOTCHETUYECKHUMA, MOJICKYJISIPHO- TCHETHUCCKHIA).
OcCHOBHBIE T€HETHUECKHE MOHATHUS. | 'eHeTnyeckas
CUMBOJIMKA, MCIIOJIb3yEeMasl B CXEMaX CKPEIIMBAHUM.
Hemoncmpayuu:

Ilopmpemwi: I'. Mennens, T. Mopran, H. 1. BaBuios,
C. C. YerBepuKoOB,

H. B. TumodeeB-PecoBckuii.

Obopyoosarue: MONIETb- ANITITUKALIIHS
«MoHOTHOpUIHOE CKpelMBanuey, repoapuit «I"opox
MTOCEBHOM»

PackpsIBaTh cofepaHue TEPMUHOB U IOHATHUMN: IEH,
I€HOM, T€HOTHUII, (PEHOTUI, XPOMOCOMBI, aJJIETIbHbIE
reHbl (aJJIeNIN), TOMO3UI0Ta, TETEPO3UroTa,
JIOMUHAHTHBIN NpHU3HAK (T€H), PELECCUBHBIN
NpU3HaK (TeH), YucTas JIMHUS, THOPUI.
IlepeuncnsaTs U XapakTepU30BaTh METObI TEHETUKHU:
TUOPUI0JIOTMUECKUH, [IUTOI€HETHUECKHH,
MOJIEKYJISIPHO- T€HETUYECKUI; TOMUHAHTHBIE U
PELIECCUBHBIE IPU3HAKHA PACTEHUN U KUBOTHBIX.
Ilonp30BaThCsl T€HETUYECKON

TEPMHUHOJIOTMEN U CUMBOJIMKON

JUIs 3allUCU N€HOTUIIMYECKHUX CXEM CKpELIMBaHUS
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2.2 | 3akoHOMEpH 3aKOHOMEPHOCTH HaCJIeI0BaHUsl MPU3HAKOB, PackpbiBaTh conep:kaHue TEPMUHOB U

0CTH YCTaHOBJICHHBIE MOHSITHIA: MOHOTUOPUIHOE CKPELUBAHHE,

HacJIeq0BaH I'. Mennenem. MOHOTHOPUTHOE CKpEIIMBAHUE. (heHoTUITYeCK1E

ust 3aKoH eMHO00pa3usi THOPHUIOB MEPBOTO MOKOJICHUSI. TPYIIBI, THOPUIOIOTHUECKUN METOJ], YUCTHIC

MIPU3HAKOB [IpaBuino nomuHUpOBaHMS. 3aKOH PaCIICTIIICHUS JTUHUH, JOMUHUPOBAaHUE TE€HOB (IIOJTHOE,

Monorutpu MpU3HAKOB. ['MMoTe3a YUCTOTHI raMer. HEMOJTHOE ), pacIlleTlJICHUE

AHOC [TonHOE M HEMOJIHOE JOMUHUPOBAHHUE. B IIOTOMCTBE.

CKpEIIUBAaHU Jemoncmpayuu: OnuceiBaTh METOIUKY MpoBeaeHUsI .

¢ ITopmpemyr: T'. MeHzenb. MeHnieneM OnbITOB 0 U3YYEHUIO HACJIEeI0BAHUS
Tabauywl u cxemovl: «MOHOTHOPUIAHOE CKpPEITMBAHUE U OJIHOII apbl MPU3HAKOB y rOPOXa IOCEBHOTO.
€ro LIUTOreHETUYECKAs OCHOBA», «3aKOH PacCIIEILICHHS U PackpbiBaTh cozepixanyue 3aKOHOB €JMHOOOpa3us
€ro IMTOre€HETUYECKasi OCHOBa», «3aKOH YHCTOTHI THOPH/IOB [IEPBOrO MOKOJICHHS U 3aKOHA
ramer. pacuierieHust. OOBSCHATH TUTIOTE3Y YUCTOTHI
O6opyoosanue: ramMeT. 3amuchiBaTh CXeMbl MOHOTHOPHUIHOTO
MozeIHu-anumKanuu «MOoHOTHOpUIHOE CKPEIBAHKE, CKPCUIMBAHHS, OOBACHATH €ro IUTONOrHYECKHe
«HemonmHoe noMuHUpoBaHUE», Tepdbapuii «I'opox moceBHOI | OCHOBBI U pCIIaTh ICHCTUYCCKUC 3aa91

Ha MOHOTUOPUJIHOE CKpEUIMBaHNE
2.3 | lurubpu JuruOpuaHoe ckpemyBanue. 3aKOH HE3aBUCUMOTO PackpsiBaTh copep:kaHUE TEPMHUHOB W TOHATHIA:

JTHOE HacjeA0BaHMs MpU3HAKOB. [{uToreHetTnueckue JTUTHOPUITHOE  CKpEIIMBaHUE, aHATU3UPYIOIIee

CKpEILHB OCHOBBI TUTMOPHIHOTO CKpPEIIMBAHUSL. CKpElIMBaHUE.

aHue. Amnanusupyrouiee ckpeniuBanue. Vcnonbs3oBanue OnuceiBath onbIThl I'. Menaens

3akoH AQHAIM3UPYIOLIETO CKPEIIMBAaHUS ISl ONIPEAEIICHUS 10 U3YYEHUIO HACJIEIOBAaHUS JBYX Map MPU3HAKOB

HE3aBHCHMOI'0 TE€HOTHITa OCOOMU. y TOpOXa MOCEBHOTO.

HaCJIeJOBaHUs

MIPU3HAKOB

PaCKprBaTb COACPIKAHUC 3aKOHA
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Jemoncmpayuu:

Topmpemwi: T'. Mennens. Tabauywl u cxemol.
«JlurubpuHoe ckpemmBanuey, «L{utomorndeckue
OCHOBBI IUTHOPHUITHOTO CKPEIIIMBAHUSD.
ObopyoosaHue: MOEIb- ATITITUKAIIHS
«lurubpuIHOE CKpPEIIMBAHHIE)

HE3aBUCHMOI'0 HaCJI€A0BaHUs IIPU3HAKOB.
[IpumeHsATP  MaTeMaTHYECKW  pacdeT  C
IIOMOILIBIO MeToAa NIEPEMHOXKECHHUS
BEPOATHOCTEM M 3allUChb C  IOMOUIBIO
(EHOTUTTNYECKUX PATUKATIOB

pacIerIeHs IPU3HAKOB y TIOTOMKOB 1O
(EHOTHITY U TEHOTHUITY. 3alUCHIBATh CXEMBI
JUTUOPHUIHOTO CKPELMBAHUS, OOBSICHATH €T0
LUTOJIOTUYECKUE OCHOBBI M PEILIATh
IE€HETUYECKHE 33Jjaud Ha TUTHOpUIHOE
CKpEeLIMBaHKE

2.4

CuemieHHoe
HacJIeJOBaHUe
MPU3HAKOB

CuerieHHOE HaclieJoBaHue Mpu3HakoB. Pabora T.
MopraHa 1o CuemIeHHOMY HacjleI0BaHHUIO [E€HOB.
Hapymienue cueruieHust TeHOB B pe3yJbTaTe
KpPOCCHUHroBepa. XpOMOCOMHasl TEOpUsI
HACJIEICTBEHHOCTH.

I'enetnueckue kaptol. Jemoncmpayuu:
Ilopmpempi: T. Mopran. Tabauysi u cxemvl:
«Meiio3»,

«['eHeTnuecKue KapThl pACTCHUM, KUBOTHBIX U
yenoBekay,«B3anMonelcTBIE aieTbHBIX TE€HOBY.
ObopyodosaHnue: MAKpOIIpeIapaT

«JIpo3zoduna» (Hopma, MmyTanuu GopMbl KpbUILEB U
OKpacKH TeJja), MUKPOCKOI, MO/IEJb-alIUINKALIHS
«IlepexpécT xpoMocom».

Jlabopamopnusie u npakmuueckue padomot:

PackpeiBaTh conep:kaHre TEPMUHOB U MIOHSTHIA:
CLICIUICHHOE HACJICI0BAaHUE IIPU3HAKOB,
PEKOMOMHAIYSI TEHOB, T€HETHUECKHE KapThl
XpOMOCOM, MOPraHHJA.

Ha3bIiBaTb OCHOBHBIE I1OJIOKEHUS
XPOMOCOMHOW TEOPUU HACJIECICTBCHHOCTH
T. Moprana; pacKpbIBaTh COJEPKAHUE
pabotel T. Moprasa 1o crenjieHHOMY
HACJIEJOBAaHUIO T€HOB U IIPUYNHBI
HapyUICHUs CLECIUICHUS MEXAY N'€HaMH.
3anuceIBaTh CXEMBbI CKpPEILIMBaHUS TIpU
CLICIUIEHHOM HACIIeIOBaHUH, OOBACHITD
MPUYMHBI PEKOMOUHAIINY T'€HOB,
OIIPEACIATH YUCIIO I'PYIIII

CLCIUICHUS T€HOB;
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JlabopaTtopnas padota Ne 3. «/3yueHue pe3yabTaToB
MOHOTHOPHHOTO

U IUTHOPUIHOTO CKPEIIHBAHUS Y AP030(MITBI Ha TOTOBBIX
MHKpOIIpernapaTax»

CHCIVICHHUSA I'CHOB, pC€IIaTh TCHCTUYCCKUC 3aJavuu Ha
CHCIITICHHOC HACJICAOBAHUC

2.5 | I'eneruka mnona. I'eneTuka nomna. XpoMOCOMHOE ONpEEICHUE OJIa. PackppiBaTh conepkaHue TEPMUHOB M TIOHSITHI:
Hacnenosanme AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. | 'OMOTraMeTHbIE U XPOMOCOMHBII HA0Op, ayTOCOMBI, IT0JIOBBIE
HIPH3HAKOB, reTeporaMeTHbIE OPraHu3MBI. XPOMOCOMBI, TOMOIaMETHBIH I10J1, F€TEPOraMeTHBIN
CLCIITICHHBIX € HacnemoBanue MpU3HAKOB, CICIICHHBIX C TIOJIOM. I10JI, CLICIUICHHOE C I1I0JI0OM HACJIEJOBaHUE
TioJIoM Jemoncmpayuu: IIPU3HAKOB.

Tlopmpemwi: I'. Mennens, T. Mopran, H.I. BaBuiios. OOBSACHATH HUTOJIIOTUYECKHE OCHOBBI XPOMOCOMHOTO

Tabnuywt u cxemvl. «I'eHETHKA TIONIAY, MEXaHU3Ma ONPEEIICHUs 110J1a Y Pa3JIMYHBIX

«3aKOHOMEPHOCTH HACJIEI0BAaHUs, CLICIUIEHHOIO C TIOJIOM», | OPraHU3MOB.

«Kapnomnm YCJIOBCKA U KMBOTHBIX» CpaBHI/IBaTB 3aKOHOMEPHOCTH HACJICJOBAHUS
IIPU3HAKOB, CUEIUVICHHBIX U HE CLEIUIEHHBIX CII0JIOM.
Pemate renernueckue 3azaun Ha HaCJIEAOBAHUE
CLEIUICHHBIX C MOJIOM IIPU3HAKOB

2.6 | U3MeHYHBOCTb. N3MmeHunBOCTh. BHIbI NI3MEHUNBOCTH: HEHACIEACTBEHHAsA U | PackpbIBaTh cofep)kaHue TEPMHUHOB U MOHSTHI:
Henacnencreennas HacJIeACTBEHHAA. WU3MEHYUBOCTH, HACJICACTBEHHAA N3MEHYUBOCTD,
U3MEHYUBOCTb Ponsb cpenbl B HEeHAcIEACTBEHHON N3MEHUUBOCTH.

XapaKkTepuCcTHKa

MOJIU(UKAITMOHHON U3MEHUMBOCTH. BapranoHHsIi psaa u
BapualMOHHas Kpusas. Hopma peakunu npusHaka.
KonnuecTBeHHBIE N KAYECTBEHHBIE IIPU3HAKU U UX HOPMaA
peaxin. CBoKWCTBa MOAM(PHUKAIIMOHHON H3MEHUYHUBOCTH.

HEeHaCJIeICTBEHHAs N3MECHUYHUBOCTb,
Moau(UKAITMOHHAST U3MEHYUBOCTD,
BapHUAIlMOHHBIN psAJl, BAPUAHTA, BapUaIl[MOHHAS
KpHWBas, MPHU3HAK, HOPMa PEaKIIvH,
KOJIMYECTBEHHBIC U KaYECTBEHHBIC MPU3HAKHU.
KnaccudunupoBats BHIBI U3MEHYHMBOCTU U
BBIIBIISITH X
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Hemoncmpayuu:

Tabauywr u cxemvi: «Buabl HI3MEHUYNBOCTI,
«MoauduxamoHHass N3MEHYUBOCTHY.

Jlabopamopuvie u npakmuueckue padoomol:
Jlabopatopnas padota Ne 4. «3ydenne MoaupuKaImOHHON
M3MEHYHMBOCTH, IOCTPOEHUE BAPUALIMOHHOIO Psiia U
BapHUAIIMOHHOW KPUBOI»

Ouonornyeckue ocobeHHocTH. IlepeuncnsaTh cBOWCTBa
MOAU(DHUKAIIMOHHOH U3MEHYMBOCTU M OOBSCHATH €€
3HaYCHHUE TSI OpraHu3MoB. Paznmmuarts
KOJIMYECTBCHHBIC M KAYECTBEHHBIC IIPH3HAKH; CTPOHTh
BapUALMOHHBIN Psijl, BAPHALIMOHHYIO KPUBYIO,
BBIYUCIIATh CPEJHEEe 3HAYCHHE MPU3HAKa

2.7

HaCJ'IeI[CTBCHHaH
N3MCHYHBOCTH

HacneacteenHasi, Wiy reHOTUITMYECKasi U3MEHUYUBOCTbD.
KomOunatuBHast ©13MEHYHUBOCTH. Meli03 U TOJIOBOM
IpoIlecC — OCHOBA KOMOMHATUBHOW M3MEHYHMBOCTH.
MyranyoHHasi U3MEHUYHUBOCTb.

Knaccuduxanust Myranuii: reHHbIe, XpOMOCOMHBIE,
TEHOMHBIE.

Yacrora u npuyuHel MyTanuii. MyrareHHble

(axTophL

3aK0H TOMOJIOTHYECKUX PAIOB

B HaCJIEACTBEHHOU n3meHunBoctu H. M.

Basunosa. BHesnepHas

HACJIeICTBEHHOCTh U U3MEHUHUBOCTb.

Hemoncmpayuu: [lopmpemsi: 1. ne @pus, H. 1. BaBunos.
Tabnuyet u cxemvl: «MyTalmOHHAsE U3MEHYMBOCTH.
ObopyoosaHnue: MUKPOCKOII, MUKpOIIpenapar
«/Ipozodumna» (Hopma, myranuu GOpPMbI KPBUIbEB U
OKpacka Tena);

PackpsiBaTh comepxaHue TEPMUHOB U TOHSTHH:
HACJICICTBCHHAS M3MCHYMBOCTH, KOMOMHATHUBHAS
W3MEHYMBOCTh, MyTAalIMOHHASI U3MEHYUBOCTb,
MYTaHT, MyTaIlH: T€HHBIE, XPOMOCOMHEIE,
T€HOMHBIE; MOJIUIIOUIUS, AHCYIUIOUAMSI, MyTareHsbl.
XapakTepru3oBaTh HACJIECACTBEHHYI0 U3MEHUYUBOCTD;
(hopMyIHpPOBATH 3aKOH T'OMOJIOTUYECKHUX PSIOB

B HacJIeACTBeHHOM m3MeHunBocTtu H. M.

BaBuiioBa 1 00BIACHATH €ro

3HAUYCHHUE I OUOJIOTMH M CEJICKIIUH.
KnaccudunupoBats MyTainuu: reHHbBIC,
XPOMOCOMHBIE, TEHOMHBIC U TIPUBOJIUTH TIPUMEPHI
MYTaLWH.

OOBSICHATH MPUYMHBI BOZHUKHOBEHUS MYTallWH,
poib GaKkTOpOB-MyTareHoB. VICTOUHHKHU
MYTareHoOB B OKpYKarolei
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KOMHATHBIE PAaCTEHHUS C MECTPOMl OKPACKOMW JIUCTHEB.
Jlabopamopuwle u npakmuyeckue padomut:
JlaGopaTopnas pabora Ne 5. «AHanu3 MyTauuil y
Npo30(HITBI Ha TOTOBBIX MHKPOTIPETIapaTax»»

cpene (KOCBEHHO). XapaKTepu30BaTh BHEAJEPHYIO
HACJIE/ICTBEHHOCTh M N3MEHYNBOCTD

2.8

T'eneTuka
YeJJ0BEKa

I'eneruka yenoBeka. Kapuorun denoseka.

OCHOBHBIE METOJIBI TCHETHKH YEIIOBEKA:
reHeaI0rn4eCKUi, OJTM3HELOBBIN, [IUTOT€HETHYECKHH,
OMOXUMUYECKHUN, MOJEKYISPHO-TEHETUIECKUN.
CoBpeMEHHOE ONPEICTICHUE TEHOTHUIIA: TTOJIHOTEHOMHOE
CEKBECHUPOBAHKE, TCHOTUITUPOBAHUE, B TOM YHUCIIE

¢ nomoisio I1IIP-anannza. HacineacrBeHHbIe
3a001€BaHUsA YeIOBEKA: T€HHBIE 00Ie3HU, O0NIE3HH C
HacJIeACTBEHHOM

NPEAPACTIONOKESHHOCTBIO0, XPOMOCOMHBIE OOJIC3HH.
CoMartnueckue U reHepaTuBHbIE MyTallii. CTBOJIOBBIE
KJIETKH. [IpuHIMITEI 370pOBOTro 00pa3a KU3HH,
JTUArHOCTHUKH, TIPOPUIAKTUKU U JICUCHHUS T€HETHUECKUX
0ose3Hell. MeTMKO-TeHETHYEeCKOe KOHCYJIbTHPOBAHKE.
3HavueHHe MEAUIIMHCKON r€HEeTUKH B MPEIOTBPAILIEHUN 1
JICUCHUHN

FeHeTUYeCKUX 3a00JIeBaHul YeIoBeKa

PackpbiBaTh conep:kaHue TEPMUHOB U ITOHATHUI:
KapHOTHII YEJIOBEKA, IUTOTEHETUYECKUN METO,
TeHEAJIOTHYECKUI METOJT, POJOCIIOBHBIE,
OJM3HELOBBIA METOJI, HAaCJIEeICTBEHHbIE OOJIC3HU:
(MOHOTEHHBIE,

C HACIICACTBEHHOM IPEIPaCIOIOKEHHOCTHIO,
XPOMOCOMHBIE), MEAUKO-TEHETUUECKOE
KOHCYJIETUPOBAHHE.

[lepeuncnsaTh 0COOEHHOCTH U3yUYEHUSI T€HETUKU
4eJI0BEKa; MPUBOAUTH IIPUMEPHI HACIIEICTBEHHBIX
OoJne3Hel YenoBeKa, XapaKTepru30BaTh METOJIbI UX
NpOoQHIAKTUKN; 0OOCHOBBIBATh 3HAUYCHHE MEIUKO-
TE€HETUYECKOr0 KOHCYJIBTUPOBAHMS.

BbIBIATE U CpaBHUBATH MEXTY COOOM
JOMHUHAHTHBIE U PELICCCUBHBIE MIPU3HAKU YEIOBEKa.
CocTaBiTh U AaHAJIM3UPOBATh POIOCIOBHBIE YEIOBEKA




30

Jemoncmpayuu:

Tabnuyer u  cxemwvl. «HacnemoBanue
(akTopay, «['eHeTHKA TPYIIIT KPOBH.
Jlabopamopusie u npakmuueckue padoomul:

pesyc-

[IpaxTuyeckast padota Ne 1.
«CocTaBieHue 1 aHaJIU3 POIOCIOBHBIX YEIOBEKa»

Hroro o teme — 19 yacos

Tema 3. Cesteknusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

3.1 | Cenexuus Kak
HayKa M TPOIIECC

2

Cenexuusi Kak Hayka U IPOLECC. 3apOKIECHUE CEJIEKIINU U
noMectukanusd. Yyenue H. . BaBunosa o nenrpax

MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHUA.

LleHTpBl IPOUCXOKACHNS JOMAIIHUX >KUBOTHBIX.

Copr, opoja, mTaMm.

Hemoncmpavyuu:

Ilopmpemuwi: H. . BaBunos. Tabauywvt u cxemvl:

kapta «LleHTpbl MHOr00Opa3usi U MPOUCXOXKIECHHS
KYJIbTYPHBIX pacTeHuii», «llopoasl qjoMamHux
KHUBOTHBIX», «COpTa KyJIbTYPHBIX PACTCHUI».
Obopyoosanue: MyISKH TIJI0A0B U KOPHEIUIOJO0B TUKUX
($OopM U KyIbTYypHBIX COPTOB pacTeHHit; repoapuii
«CeNbCKOX03MCTBEHHBIE PACTCHUS

PackpbIBaTh cofepxaHue TEPMHUHOB U
MIOHSITHI: CEJIEKLUSA, COPT, IOPOJia, IITaMM,
JOMECTHKALMSA, WIN ONOMAIIHUBAHKE, LICHTPBI
MHOT000pa3ust ¥ MPOUCXOKIACHUS
KYJIBTYPHBIX pPacTEHUHN U

KMBOTHBIX, THOpHIN3ALIMS,

MCKYCCTBEHHBIN 0TOOp. HaswiBaTh 1
CpaBHUBATb OCHOBHBIE 3TaIlbl Pa3BUTHUS
CEJICKLIUM.

Nznarate yuenue H. U. BaBunosa

0 LIEHTPAX IMPOUCXOKICHUS KYJIbTYPHBIX PaCTCHU;
pa3inuaTh IEHTPHI Ha KapTe MUpa, CBA3BIBATH UX
MECTOII0JIOKEHNE

C OYaraMu BO3HUKHOBEHHSI JPEBHEHIIINX
ruBrKM3anuii. CpaBHUBATh COpPTa KYJIbTYPHBIX
pacTeHMii, MOPObl TOMAIIHUX JKUBOTHBIX U HX
JUKHUX IIPCIAKOB
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OreHUBATh POJIb CEICKITUH
B 00€CTeueHUH TIPOJAOBOIBCTBEHHON 0€30MacHOCTH
YeJI0BEUECTBA

3.2

MeTtonsl u
JIOCTHKEHHUS
CEJICKIIMH PACTEHUIA
N KHUBOTHBIX

CoBpeMeHHbIE METOIbI CEeJIEKIIMU. MacCoBbIA 1
VH/IUBUIYAJILHBIA OTOOPHI B CEJEKIIUU PACTEHUN U
JKMBOTHBIX.

Orenka skcrepbepa. biuzkopocTBeHHOE

CKpelllMBaHue — WHOpUAMHT. YucTas TUHUS.
CkpenuBaHue YuCThIX JTUHUK. ['eTeposuc, wiu rudpuaHas
cuina. HepoacTBeHHOE CKpeliBaHue — ayTOPUIMHT.
Otnanéunas rubpunuzanus u e€ycrnexu. MIcKyccTBeHHBIH
MyTareHe3 v MoJy4yeHHe MOJUIIONAOB. JlocTimxeHus
CEJICKLIMH PACTEHUM, KUBOTHBIX 1 MUKPOOPTraHU3MOB.
Hemoncmpawuu:

Iopmpemui: Y. B. MuuypuH,

I'. 1. Kapneuenko, M. ®. UBanoB. Tabauysl u cxemoi:
«Otnanennas rudbpuauzanus», «PadoTel akagemuka M.
®. MBanoBay, «llomurmmonaus.

ObopyoosaHue: MyIISKA TUIOJIOB U KOPHEIUIOOB

TUKAX GOPM M KYJIBTYPHBIX COPTOB PACTCHHIA.
Jlabopamopuvie u npakmuueckue padomol:

Okckypeusi «OCHOBHBIE METOJIBI M IOCTHIKEHUS! CEJIEKIIUU
pPacTeHHI M KUBOTHBIX (HA CEJICKIIMOHHYIO CTAHIIMIO,

IUVIEMEHHYIO (epMmy,

PackpeiBaTh conmepxaHne TEPMUHOB M MTOHATHI:
MCKYCCTBEHHBII 0TOOpP, MaccoBbIid 0TOODP,
MHIUBUAYAIbHBIN OTOOp, SKCTEpPhED,
OJM3KOPOJICTBEHHOE CKpEIIMBAaHME, YUCTasl JIUHUS,
reTepo3UC, HEPOJACTBEHHOE CKPEILMBAHUE,
HCKYCCTBEHHBIA MyTareHes3, MOJUILIOUIbI.
CpaBHuBaTh (POPMBI HCKYCCTBEHHOTO 0TOOpa
(MaccoBOro U MHAMBUAYATBHOTO), BUIBI
rubpuauzanuu (OIM3KOPOACTBEHHON U OTIAJICHHOM ),
CHOCOOBI MOTYYEHHs MOIUIUIONI0B. [IpuBoAUTE
MPUMEPBI JOCTUKEHUM CEJEKIIUU PACTEHUN 1
KUBOTHBIX
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IUIEMEHHYIO (hepMy, COPTOUCTILITATENIBHBIN YU4aCTOK WU
TEIJTHYHOE XO3SHCTBO)

3.3 | buorexHonorus
KaK OTpaciib
IPOU3BOJICTBA

buortexHonorus kak orpaciap Mpou3BOACTBA. [ eHHas

WHXXEHEepHs. JTanbl co3aanus pekomOunanTHou JIHK u

TPaHCTEHHBIX OpraHu3MoB. KieTounass mHXeHepusi.

Kiierounble KynbTyphbl.

MukpoKIoHaTbHOE pa3MHOXeHHEe pacTeHunil. Kinonuposanue
BBICOKOITPOJIYKTUBHBIX CEIbCKOXO035IUCTBEHHBIX OPTaHU3MOB.
DKOJIOTHUECKUE U dTHYeckue mpodiembr. [MO —
TEHETUYECKU MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu: Tabauyst u cxemvl: «OOBEKTHI
OroTexXHONOTUNY, «KIeTouHbIe KYIbTYPhl U KIOHUPOBAHUE,
«KoHCcTpyHpoBaHHE 1 TIEPEHOC T€HOB, XPOMOCOM

PackpbiBaTh conepkaHie TEPMUHOB U MOHSTHH:
OMOTEXHOJIOTHsA, KIETOYHAs UHXKEHEPUs,

reHHas HH)KCHEPHs, KIIOHUPOBAHKUE, TPAHCTCHHBIC
opranu3msl, MO (renetnuecku
MOIU(DUIIMPOBAHHBIE OPTAaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK OTpacib
MIPOU3BOJICTBA, OCHOBHBIE JOCTHXKCHUS
OMOTEXHOJIOTHH B 00JIaCTH MPOMBIIIIEHHOCTH,
CEJIbCKOr0 X0341CTBa U MeAULMHEIL. [lepeuuncnsiate u
XapaKTepU30BaTh OCHOBHBIC METOJIbI M JIOCTHKCHUS
ononmxeHepun. OOCYXIaTh FKOIOTUIECKUE U
ATHUYECKHE aCTEKThl HEKOTOPHIX UCCIICIOBAaHUH B
00y1acTi GUOTEXHONIOTUH (KJIOHUPOBAHHS,
HCKYCCTBEHHOTO OTUIOZI0TBOPEHUSI, HATIPABJIEHHOT'O
W3MEHEHHUsI TeHOMA U CO3/IaHUsl TPAHCTEHHBIX
OpPTraHU3MOB)

Htoro vacoB 1o teme - 5

Tema 4. DBONIOIUOHHANA OMOJIOTUA
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4.1

OBOIIONUS U
METOJIBI €€
HU3y4YEeHUs

[Ipennocbuiku BO3HUKHOBEHUS 3BOJIFOLIMOHHON TEOPUH.
DBOJIOIMOHHAS TEOPUs U €€ MeCTO B OUOJIOTHH.
BinsiHMe 3BOIIOLIMOHHON TEOPUH

Ha pa3BUTHE OWMOJIOTUU U ApyruxHayK. CBUIETENbCTBA
ABOJIIOIU Y.

[TaneoHTONOrMYECKHE: MOCIEAOBATEIBHOCTD MOSBICHUS
BUJIOB B MAJICOHTOJIOTUYECKOUIETOTICH, IEPEXO0/IHbIE
(bOpMBL.

buoreorpaduueckue: cxoacTo u paznuune payn udiop
MaTEPUKOB U OCTPOBOB.DMOPHOJIOTHYECKHE: CXOJICTBA U
pazynurs SMOPUOHOB PA3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE,
AHAJIOTUYHBIC, PYIMMEHTAPHBIE OPTaHbl, AaTABU3MBI.
MonekynsapHO-O0MOXUMHUYECKHE: CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpsIBaTh conep:kaHue TEPMUHOB U TOHATUI:
IBOJIIOLMS, IEPEXOJHBIE (POPMBI, (PUITOTeHETUUECKUE
PAIbL, BUABI-D)HIEMUKH, BUJIBI-PEIUKTHI, 3aKOH
3apOJIBILIEBOI0 CXOJICTBA, OMOT€HETHUECKHI3aKOH,
TOMOJIOTHYHBIE U AHAJIOTMYHBIE OPTaHblI,
pPYAUMEHTApHBIE OPraHbl, aTaBU3MBI.

IlepeunciiATb OCHOBHBIE 3TAIbI PA3BUTHS
9BOJIIOLIMOHHOW TEOPUH.

XapakTepHu30BaTh CBUIETENBCTBA DBOJIIOLMHN:
NaJIEOHTOJIOTNYECKHe, Onoreorpapuyeckue,
AMOPHOJIOTMYECKUE, CPABHUTEIBHO- aHATOMUUECKHE,
MOJIEKYJISIPHO- OMOXUMHUUYECKUE.

[TpuBOANUTE IPUMEPHI IEPEXOAHBIX (OPM
OpPraHu3MOB, (PUIOTE€HETHUECKUX PSI/I0B.

[TpuBOANUTE POPMYITHPOBKH 3aKOHOB
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METa0OTUYECKUX MyTel y BCEX JKUBBIX
OpPTraHU3MOB.

Vlemoncmpayuu:

I lopmpemur: K. Jlunneit, XK. b. Jlamapk, Y.
Jlapsun, B. O. KopaseBckuii,

K. M. Bbap, 2. I'ekkenb, ®. Mrosep.
Tabauysl u cxemwl: «PazBuTne
OpPraHUYeCcKOro Mupa Ha 3eme»,
penbedHbIe TAOMHIIBI «3aPOIBIIIH
[MO3BOHOYHBIX JKUBOTHBIX),
«APXEONTEPUKCH.

Obopydosanue: duoreorpaduueckasi Kapra
Mupa; KoJuieKus: «DopMbl COXpaHHOCTH
MCKOIIAeMBIX JKUBOTHBIX M PACTCHHI»; BIIAXKHBIC
[pemapaThbl

«Pa3BuTHe HacekomMoroy, «Pa3Burtue
ITSTYIITKED)

OHMOreHETUYECKOIO U 3apOJAbIIIICBOTO
cXoacCTBa

4.2

VcTopust pa3BUTHA
MPEICTABICHUI

00 3BOJIFOLIANA

OBoJiroIMoHHast Teopust Y. JlapBuHa.
[TpeanochUTK BOZHUKHOBEHUS JAPBHHU3MA.
JIBIDKYIIUE CUITBI SBOJIIOLIMU BUIOB 110
JlapBuHy (M30BITOYHOE PA3MHOKECHHE

[pU OTPaHUYEHHOCTU PECYPCOB,
HeorpeeIEHHasE U3MEHUYUBOCTD,

Oopb0a 3a CyIIeCTBOBaHUE,

€CTECTBEHHBII 0TOOD).

CHUHTETHYECKasT TEOPHST IBOIIOIIUN

PackpeiBaTh  coaepkaHUE  TEPMUHOB U
MOHATHI: CHCTEMaTWKa, eCTECTBEHHBIM U
MCKYCCTBEHHBIN OTOOD.

IXapakTepu30BaTh OCHOBHBIE HBOJIIOLIMOHHBIE
Weu, KOHLIETIIMY U TEOPUH; CPAaBHUBATH
B3TJISABIHA BUI M dBomronuio K. JIuanes,
DK.b. Jlamapka, Y. JlapBuHa.

OuenuBaTh BKJIaJ JInHHEs B pa3BUTHE
CUCTEMATUKH U OOBSICHATH TPUHITUTIBI
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(CTD) u €€ OCHOBHBIC ITOJIOKEHUSI.

OMHApHOI HOMEHKJIATYphl. XapaKTepru30BaTh

lemoncmpayuu: COJIepKaHUE U 3HAYCHUE SBOJHOLMOHHON
[ lopmpemuor: K. JIunnen, K. b. Jlamapk, Y. konuernuu XK. b. Jlamapxka.
JlapBuH. OueHuBaTh €CTECTBEHHO-HAYUYHbIE U

COLMAIBHO-DKOHOMHMYECKHE TPENTOCHIIKI
BO3HUKHOBEHUS 3BOJIIOLMOHHON Teopuu Y.
JlapBuna. PackpbIBaTh copepxaHue
PBOIIOLIMOHHOM Teopun Y. JlapBuHa; CpaBHUBATH
HEOIPEACIIEHHYIO U ONPEACIEHHYIO
M3MEHUYUBOCTh, €CTECTBEHHBIM M MCKYCCTBEHHBIN
0TOO0p, hopMBI OOPHOBI 3a CYIIECTBOBAHHE.
OnuckIBaTh MOJTOKEHUSI CHHTETUYECKON TEOpUH
pBomtoi (CTD) M OOBICHATH €€ 3HaueHHue
7151 OMOJIOT U

Tabauywl u cxemor: «Ilomynsium,
«Kapra-cxema Mmapuipyra nyremectsus Y.
JlapBunay, «DopMbI 00PHOBI

3a CYIIECTBOBaHUE», «ECTECTBEHHBIN
0TOOp», «MHOrooOpasue COpTOB pacTeHUI,
«MHoroo0pasue nopoj; >KMBOTHBIX)»

Bun: kputrepuu u 2 Muxkpospoitonus. [lomymsus kax PackpsiBaTh coepkaHie€ TEPMUHOB U
CTPYKTYpa. €IMHUIIABHUIa U 3BOJIOLIUU. MOHSATUIN: MUKPOIBOJIIOLIMS, BUJI, KPUTEPUHU
[Tomynsius Kak Kak V[emoncmpayuu: BUJIa, apeat, oM yNsALus, TeHOPOH I,
PIIEMEHTapHAsl €UHULIA Tabauywl u cxemor: «llomynsium, MyTaIi, KOMOMHAIIMN T€HOB.

BUTA «MyTalmoHHasi U3MEHUYHUBOCTDY. XapakTepr30BaTh BUJ KaK OCHOBHYIO

Obopyoosanue: MAKPOCKOTI, MUKpOTIperiapaT
«Jlpo3odunay (HOpMa, MyTaluu
(hOPMBIKPBLTBEB U OKPACKH TeJla), MOJIEIb-
anrumkanys «Ilepekpéct Xpomocomy».

CHCTEeMaTHUECKYIO €MHHUILY U IETIOCTHYIO
OMOJIOTHUECKYIO CUCTeMY. BbIIensaTh KpuTepuu
Busa (Mopdoraorudeckuid, pu3noI0rnIeCKUH,
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VlabopamopHhule u npakmuuecxkue

padomot:

Jlabopatopnast pabota Ne 6. «CpaBHEHHE BUIOB
0 MOP(OJIOTHIECKOMY KPUTEPHIO

OMOXUMUYCCKUN, TEHECTUYCCKUMT,
PKOJIOTHUECKUH, reorpaduuecKkuii) u
IIPUMEHATH KPUTEPUH NSl ONUCAHMS
KOHKPETHBIX BUIOB.
XapaKTepu30BaTh MOMYJISILHIO KAK
CTPYKTYPHYIO €IMHULY BHJIA U
DBOJIIOLIUH.

OnuceIBaTh MOMYJISALMIO 10 OCHOBHBIM
[IOKa3aTeIsIM: COCTaB, CTPYKTypa

4.4 JIBrKyniye CUIIbI JIBokyiue cuiibl ((hakToOpbl)3BOMIOLMU BUIOB  [PacKpbIBaTh CO/Ep)KaHUE TEPMUHOB M MOHSATHUI:
(3meMeHTapHbIE B mpupoje. MyTauMoHHBIN Tporiecc u KOMOWHATHBHAS U3MEHYMBOCTh, MYTAIIUH,
(baxTOpHI) IBOTIOIIUN KOMOMHATHBHAS W3MEHYUBOCTb. MYTALMOHHBIA MPOLIECC, MOMYIISIIUOHHbBIE

[MormynsMoHHBIE BOJTHBI U JIPEi() reHOB. BOJIHBI, Jpei() T€HOB, W3OS, MUTPALIUH.

W3omsums u murpauus. emoncmpayuu: XapaKkTepr30BaTh I€MEHTapHbIE (HAKTOPHI

Tabauywl u cxemol: «JIBWOKYIINE CHIIBI SBOJIIOLMU: MYTAllMOHHBIM MpoLECC,

PBOJTIOLIIH KOMOWHATHBHAST U3MEHUHUBOCTb,
MOIYJIILMOHHBIE BOJHBI, Ipeii( reHoB,
W30JISALIMS, MUTPALIHS.
'YcTaHaBnMBaTh NPUYUHHO- CJIEICTBEHHBIE
CBS3MMEXITY MEXaHU3MOM U PE3yIbTaToOM
NMEeMCTBUS IBIDKYIIUX CUIT (dJIEMEHTapHBIX
(hakTOpPOB) IBOITIOIIHN

4.5 EctecTBeHHBII 0TOOP U EctecTBeHHBIN 0TOOP — HATIPABIISFOIIAN PackpsiBaTh COAEp)KAHUE TEPMUHOB U

ero Gpopmbl

(hakTOp IBOJIOIIHH.
@DopMBbI ecTECTBEHHOT'0 0TOOpA.

MOHSTHN: €CTECTBEHHBIA 0TOOp, OOphOa 3a
CYIIECTBOBAHHE.
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Vlemoncmpayuu:
Tabnuywvl u cxemvl: «EcTecTBEHHBIN 0TOOPY,
«bopb0ba 3a cylecTBOBaHUE»

OnuceIBaTL MEXAHU3M JIE€HCTBUS

€CTECTBEHHOI'0 0TOOpA.

XapakTepu3oBaTh (POPMbI €CTECTBEHHOTO OTOOpa
(IBYDKYLITHH, CTaOWITU3UPYIOIIHA,
TIM3PYNTHBHBIN) U CPABHUBATH UX MEXIY COOOM.
XapakTepu3oBatb 00pb0y

3a CyIIECTBOBaHHME U CPaBHUBATh €€ BH/IbI
(MexBUI0Basi, BHYTpUBHIO0BasA, OopnOa ¢
HeO1aronpuaTHBIMU (PAKTOPaMU BHEILIHEH
CpeIbI)

4.6

Pe3ybTaThl 3BOTIOINH:
NPUCTIOCOOTIEHHOCTD
OpPraHu3MOB H
BH1000pa30BaHNe

[TprcrocobIeHHOCTh OPraHU3MOB KakK
pe3yabTatT 3BoIOIUH. [Ipumepsl
MPUCTIOCOOTICHUI Y OPTraHU3MOB.
IApoMoph 036l 1 uAKOaAaNTauu. Buau
BU1000pa30BaHUE.

Kpurteprun Buna. OcHOBHBIC (hOPMBI
BH1000pa3oBaHus: reorpaduyeckoe,
PKOJIOTUYECKOE.

Vlemoncmpayuu:

Tabnuywvl u cxemvl:
«ITprcnocobIeHHOCTh OPraHu3MOBY,
«["eorpaduaeckoe BUI000pa3oBaHUey,
«KOJIOTHYECKOE BHI000Pa30BaHHE.
Obopyodosanue:

KoJuieKIust «[IpuMeph! 3alUTHRIX
MPUCTIOCOOTICHUN Y KUBOTHBIX»,

PackpbIBaTh cofiepKaHUE TEPMUHOB U
MOHSATUI: MPUCTIOCOOIEHHOCTb,
MOKPOBUTEIBCTBEHHAS U MPeI0CTeperaroIas
OKpacka, MacKMpOBKa, BUJI000pa30BaHUE.
OnuchIBaTh MEXaHU3M BO3HHUKHOBEHUS
NPUCTIOCOOTICHUI y OpraHu3MOB.

BEISBIISATE 110 H300paKCHUSIM, HA KUBBIX U
(DMKCUPOBAHHBIX TIPETapaTax MpUMEphI
MPUCTIOCOOTICHHOCTH PACTEHUN U KUBOTHBIX K
[YCIIOBHSIM CpPEJIBI

00uTaHMsI, T0Ka3bIBATh OTHOCUTEIBHYIO
11€J1eCO00Pa3HOCTh MPHUCTIOCOOICHHIA.
XapakTepr30BaTh CIIOCOOBI 1 MEXAaHU3MBI
BU/1000pa30BaHUsl; OMUCHIBATH U
CpaBHHBATh OCHOBHBIC
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IKOJUICKIIWA HACECKOMBIX C pa3IMYHbIMU

TUTIAMH OKPACKU; H3.60p IJIOJOBH CCMSH.

VlabopamopHhsie u npakmuueckue
padomuwr:

UlabopaTopnas pabota Ne 7. «Ommcanue
MPUCIIOCOOJICHHOCTH OpraHu3Ma U e¢
OTHOCHUTEITFHOTO XapakTepar»

(hOpMBI IKOJIOTUIECKOTO H
reorpaduuecKkoro BUI000pa3oBaHus

4.7

Hanpasnenus u mytu
MaKpO3BOJIIOLIMH

Maxkpo3BOJTIOIHSA.

Dopmbl 3BONTIONNHN: (hUTETUIECKAs,
TTMBEPIreHTHAsI, KOHBEPTeHTHAS,
napauienbHas. HeoOpatumocTsb
sBomonnd. [Ipoucxoxnenue

OT HECIICIHATN3UPOBAHHBIX
MIPEIKOB.

[porpeccupytormmas crenuain3anms.
IATanTUBHAS palAaIys.
Vlemoncmpayuu:

[ lopmpemuwi: A. H. CeBepLoB.
Tabauywl u cxemol: «ApoMopdO3b»,
«Unnoananrammmy, «O01mas
nereHeparys.

Obopyodosanue: Monenb «OCHOBHBIE
HaMpaBJICHUs YBOJIIOLUIY; 00BEMHAsS
Mozenb «CTpoeHHe TOJIOBHOTO MO3Tra
MMO3BOHOYHBIX)

PackpbIBaTh cosiepKaHle TEPMUHOB U
MOHSTHNA: MAKPOIBOTIOIHSI, (PHIIOTEHE3,
OHMOJIOTMIECKHIA TTPOTPECC U perpecc,
apoMop}03, uaroaganTaIys, 0omas
nereHeparysi, aarnTuBHAs PauaIusl.
XapakTepr30BaTh (HOPMBI SBOTIOLIUH.
BrisiBisiTe apomMopho3bl U UIMO0AAANTAIIN
[YPACTEHUI U KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKHI MPOTpecc U
OHOJIOruUecKuil perpecc, apomopdos,
WIM0AIANITAIIUI0 U OOIIYIO JeTeHepaIHIo.
BbISBIATH B3aMMOCBSI3U MEXY IYTAMU U
HAIPABJICHUSAMHU SBOJIFOLIMU

Y pacTeHHH M KUBOTHBIX

Toro yacoB mo teMe
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Tema 5. Bo3HMKHOBeHMe M pa3BUTHE JKM3HH Ha 3emue

5.1  [Ucropus xu3Hu

Ha 3eMJIe U METOABI €€
M3Y4YCHUS.

['mmoTe35l
MIPOUCXOKICHUS
PKM3HHA Ha 3eMiIe

2

JloHay4HBIE NIPEICTaBICHUS

0 3apOKIIeHUM KU3HU. Hayunbie
CUIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emJie: aOMOreHe3 U IaHCIepMUsl.
XUMHYecKask dBOIFOLIUSA.
AOHMOTreHHBIN CUHTE3 OPraHuYeCKUX
BEILECTB U3HEOPTAaHUYECKUX.
DKCIIEPUMEHTAIBHOE TIO/ITBEPKICHHE
XUMUYECKOW IBOJIFOLUU.

['unore3a PHK- Mupa. ®opmupoBanue
MeMOpaHHBIX CTPYKTYpP U BO3HHKHOBECHHE
[TPOTOKJIETKH.

[lepBble KIIETKHA U UX HBOJIIOLIUSA.
DOpMHUPOBAHUE OCHOBHBIX TPYIII
PKUBBIX OpPraHHU3MOB.

Vlemoncmpayuu:

[ lopmpempbl.:

®. Penu, JI. ITactep, C. Mumnep, A. W.
Omnapun, I'. FOpu.

Tabauywl u cxemvl: «BO3HUKHOBEHHE
COJIHEUHOM CHCTEMEI»,

«Pa3BuTHE OpPraHUYECKOTO MUPAY,
«PacTuTtenbHas KieTka», «KuBoTHast
KieTka», «lIpokapuoTuyeckas KIeTKa»

HagaipHBIE dTAITBI OMOJIOTMYECKON IBOJIFOIIMH.

PackpbiBaTh cosiepKaHNe TEPMUHOB U TTOHSATHI:
KpealmoH13M, aOMOTeHe3, BUTAIIU3M,
naHcrepmus, OMOMo33, KoalepBaThl,
NpOOMOHTHI, CHUMOMOIeHe3. XapaKTepH30BaTh
METOJIbl U3y4EHUsI NCTOPUYECKOIO IPOILIIOrO
3eMIn.

[lepeuncnsaiTb ~ OCHOBHBIE  ATallbl
XUMHYECKON 1 OMOJIOT MY €CKOM
PBOJIIOLIUHU.

M3narath conep:kaHue TUNOTE3 U TEOPUM
BO3HMKHOBEHUS KU3HU Ha 3emile
(KpealioHu3Ma, CaMOIPOU3BOIBHOTO
3apOosKJeHHs (CIIOHTAHHOTO), TAHCIIEPMUH,
runote3sl PHK-mmpa).

OnuceiBath SkcniepuMenTsl C. Musiepa u I'.
HOpu 1o nosyyeHnIo OpraHUuYeCKUX BELIECTB U3
HEOPraHN4ecKuX MyTéM aOMOreHHOTro CUHTE3a
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5.2

(OCHOBHBIE 3TAIbI
PBOJTFOIINN
OpPraHUvecKOro MUpa Ha
3emuiie, pa3BUTHE KU3HU
10 PpaM U TIepHoIaM

Pa3ButHe xu3HM Ha 3eMIIe TI0 IpaM U
nepuonam. Karapxeii. Apxenckast

1 IIpoTepo3orckas opsl. [laneosolickas 3pa u
e€ nepuoibl: KEeMOPUNCKUHN, OPIOBUKCKUIA,
CUJIypPUMCKHI, TEBOHCKHIA,
KaMEHHOYTOJIbHBIA, TEPMCKHUH.
Me3z0301CKast opa U €€ EPUOABL:
TPUACOBBIH, FOPCKUI, MEIIOBOM.
KaitHo30iiCKas 3pa U €€ Mepuobl:
MaJICOT€HOBBIM, HEOTCHOBEIM,
AQHTPOIIOT€HOBBIM.

XapakTepucTHKa KIMMaTa U T€0JIOTMYECKUX
rporeccoB. OCHOBHBIE ATAIbl IBOJIOLUN
[paCTUTENILHOIO ¥ YKMBOTHOT'O MHUPA.
IApomopdo3sI

y pacteHuil U xuBOTHBIX. [losiBIIeHNME,
[pacIBET U BHIMUPAHHE TPYIII KUBBIX
OpPraHU3MOB.

Vlemoncmpayuu:

Tabauyst u cxemwl: «PazButne
OpPraHNYECKOro MHUpPay, T€0XPOHOIOIMUECKas
rabmuia; KoneKius «®opMbl COXpaHHOCTH
MCKOMAEMBIX JKUBOTHBIX U PACTCHUI.
Vlabopamopnsle u npakmuueckue paoomul:

PackpbIBaTh cosiepKaHle TEPMUHOB U
MOHATUI: OH, 3pa, IepUo, apoMopdo3bl,
WTM0a 1Al TAllH.

3HaTh NOCJIEI0BATENIBHOCTh J0HOB: KaTapxeH,
apxeii, mpoTepo30ii, GpaHepo3oil; Ip: apxerckas,
[IPOTEPO30MCKas, NAIICO30MCKas, ME3030KCKasl,
KalfHO30MCKasl; IEpUOJOB: KEMOPUICKUH,
OpAOBUKCKUW, CUIITYPUICKNIN, TEBOHCKHIA,
KaMEHHOYTOJIbHBIN, TEPMCKHI, TPHUACOBBIN,
FOPCKUI, MEJIOBOM, MMaJIEOr€HOBBINA U
HEOIN€HOBbIM, aHTPOIIOTEHOBBIM.
XapaKkTepr30BaTh OCHOBHbIE COOBITHS B
[PA3BUTUN OPTaHUYECKOTO MUPA

0 SpaM ¥ TIEPUOJIaM T'€OJTOTUIECKOM
MCTOPHUU; ATAMbl PA3BUTHUSI PACTUTEIBLHOTO U
PKUBOTHOT'O MMpa. BbIIennTh riaBHbe
apoMOP(O3bI PACTCHUIA U KUBOTHBIX.
CpaBHHMBATh MKy COOOI MpeICTaBUTENCH
CHCTEMATUYECKUX TPYIIT OPraHU3MOB,
BBISIBJISITH UEPThI YCIIOKHEHUS U
MPUCTIOCOOTIEHHOCTH K YCIIOBHSM KU3HU
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[TpakTrueckas padota Ne 2. «M3yuenue
HICKOIIAEMBIX OCTATKOB PACTEHUI M JKHBOTHBIX
B KOJUIEKIUAX).

OJKCKypcus «9BOJIIOLNS OPraHUYECKOro MUpa
Ha 3emiie» (B €CTeCTBEHHO- HayYHBIN

WM KpaeBeTUeCKui My3eh)

5.3  |CoBpemeHHas cucreMa Cucrema OpraHMyeCKoro MUpa Kak OTpakeHue  |PacKpblBaTh cOAEpKaHUE TEPMUHOB U MOHSITHIA:
OpPraHU4EeCKOro Mupa HBOIIOLIMK. OCHOBHBIE CHCTEMaTHYECKHE CHCTEMAaTHKa, UCKYCCTBEHHAsl U €CTECTBEHHAs
IpyIIBl OpraHu3MoB. Jdemoncmpayuu: Ktaccudukarysi, OMHapHas HOMEHKJIATypa,
Tabauywr u cxemol: «COBpeMEHHast MIPUHLIMII UEPAPXUYHOCTH.
cUcTeMa OPraHU4YeCKOro MHpay IXapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPraHMYeCKOIo MHpa
5.4  [DBoroLUS YeIOBEKa JBOJIIOLIMS YEJIOBEKA. AHTPOMOJIOT U Kak PackpbIBaTh coJepKaHNE TEPMUHOB U

(aHTpOMOreHe3)

Hayka. PazBuTHe npeacTaBieHun

0 TPOUCXOXKIEHUH  dYeloBeka. MeTosl
n3ydyeHust  aHTpororeHesa. (CxoxactBa U
[pa3auyuusl 4eJ0BEeKa U )KUBOTHBIX.
CucremMaTHyeCcKOe MOJI0KEHHE YeTOBEKa.
Vlemoncmpayuu:

I lopmpemur: Y. lapBun. Tabauywvl u

cxembl: «CpaBHEHUE aHATOMUYECKUX

YepT CTPOCHHUS YeJIOBEKa U
YEIIOBEKOOOPA3HBIX 00€3bsHY.
Obopyoosanue. CICTIKA WIH

M300paskeHNs] KAMEHHBIX OPYAHi

IIOHAT HﬁZaHTpOHOHOFHﬂ, AHTPOIIOTCHE3,
4esoBeK pasymHbIi (HOMO sapiens),
MPAMOXO0XKJICHUC, BTOpast CUI'HAJIbHAsA CUCTEMA.
Hepe‘{I/ICJ'I}ITB 3ala4r aHTPOIIOJIOInH,

OTAIlbI CTAHOBJICHUS U Pa3BUTHUA
Hpe,Z[CTaBHeHI/Iﬁ O MPOUCXOKICHUHN
UCJIIOBCKA.

M3maratb OCHOBHBIE NOJIOKEHMs Teopuu Y.
I[apBI/IHa, KPUTUYICCKU OLOCHHBATDH
HEHay4H YI0 TH(OPMAIIIO O
IIPOUCXOKACHNUU YCIIOBCKA.

3HATh CHCTEMATHYCCKOC ITOJI0KCHUE
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MEepBOOBITHOTO YEJIOBEKA: KaMHU-
Jonepsl, pyouna, ckpebia

Br1a HOMO sapiens, mepedynciisats ero
MOP(hOJIOr0-aHATOMUYECKUE TIPU3HAKU

[pPa3HOTO YpOBHS (THUII, KJIACC, OTPAL

u ap.).

'YcTaHaBIMBATH YEPTHI CXONCTBA U
pa3nu4uiiuenoBeka M KUBOTHBIX. OOBACHATH U
OLICHUBATh 3HAUCHHE HAYYHBIX 3HAHHI O
MPOUCXOKICHUN YCJIOBCKA U1 TIOHUMAaHUsA
MECTa W POJIM YEJIOBEKa B MPUPOJIE

5.5

JIBHoKyIIIME CUITBI

(paxTopsr)
QHTPOTIOreHe3a

JIBroKymye cuibl ((hakTopbl) aHTPOIIOTEHE3A.
HacnenctBeHHast ©3MEHUMBOCTD U
ecTecTBEHHBIN 0TOOp. OOIIeCTBeHHBINH 00pa3
PKU3HU, U3TOTOBJICHUE OPYAHM Tpyaa,
MBIILIUIEHUE, peYb.

Vlemoncmpayuu:

Tabauywl u cxemor: «CpaBHEHUE aHATOMUYECKUX
YepT CTPOSHHUSI YEJIOBEKa M YEI0BEKOOOPa3HbIX
00€e3bsHY,

«OCHOBHBIE M€CTa MaJICOHTOJIOI MUECKUX
HaXOJI0K IPEIKOBCOBPEMEHHOIO YEJIOBEKAY.

O0opynoBaHUE: MYISIKA

«[IpoucxoxeHue yemoBeka
(MasIeOHTOIOTNUECKUE HAXOIKH)»

PackppiBaTh cOJepKaHUE TEPMUHOB U
MOHATHI: (PaKTOPBI aHTPOIIOTEHE3A,
IPYIIIIOBOE COTPYIHUYECTBO, PEUb,
OpYIUIHAS ACATEITHLHOCTD, MTOIUMOP(U3M.
IXapakTepu30BaTh ABMKYIINE CHIIBI
((axTOpBI) aHTpOIIOTCHE3A:
OHOJIOrMYECKUE U COLAILHEIC,
CpaBHUBATh UX MEXIY COOOi
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5.6  |OCHOBHBIE CTaJUU (OCHOBHBIE CTaJIMU U BETBU SBOJIOLIMHI PackpbiBaTh coniep)kaHre TEPMHUHOB U
SBOJIIOIIMM YETIOBEKA YeJIOBEKa: aBCTPAJIONUTEKH, YernoBek MOHSTUIN: aBCTPAJIOMUTEK, YEIOBEK YMEJIbIH,
ymensiii, Yenosek npsamoxoasumi, YemoBek YEJIOBEK MPSAMOXOISIINN, HEaHAepTAJIEl,
HEaHJePTAIbCKUM, UeoBeK pa3yMHbIN KpPOMaHbOHELI, HEOJIUTUYECKAS! PEBOIIIOLUA,
COBPEMEHHOI'0 THIIA. MEpBOOBITHOE UCKYCCTRO.
Haxonky BCKOMaeMbIX OCTAHKOB, BpPEMs XapaKTepu30BaTh U CPAaBHUBATh MEXKIY COOOM
CYIIIECTBOBaHMsI, 001aCTh PaCIpOCTPaHEHUS, OCHOBHBIE CTaJIUU BOJIIOIIMM YEJIOBEKa!
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, XPOHOJIOTMYECKUI BO3PACT, apea
Opyaus. [pacrpocTpaHeHust, 00bEM TOJOBHOTO MO3Ta,
Vlemoncmpayuu: 00pa3 )KU3HU U OpYAUs Tpyaa
Tabauywr u cxemvi: «OCHOBHBIE MecTa
MaJCOHTOJOTMYECKUX HaXOJA0K MPEIKOB
COBPEMEHHOTO YEeJIOBEKa,
«/IpeBHeiime moany, «JpeBHue moany,
«IlepBbie COBpEMEHHBIC JTFO/IH.
O0opynoBaHUE: MYJISIKU
«IIpouncxoxeHue yenoBekay (OrCThI
ABCTpaJIONKUTEKa, MUTEKAHTPOIA,
HeaHepTaJIbIIa, KPOMAHbOHIIA); CJICTIKH W
M300paKeHUsI KAMEHHBIX OPYIUil
MEepBOOBITHOTO YeJIOBEKAa: KAMHH- YOIITIEPHI,
pyomna, ckpebia
5.7  |YemoBedeckue pachkl u Uenoseueckue pacbl. OCHOBHBIE OOJIBIIIHE PackpbIBaTh cofiepKaHUE TEPMHUHOB

[IPUPOJHBIE aJanTallluN
JeJI0BEKa

[pachl: eBpOMeouIHas (eBpasuiickas), Herpo-
ABCTpaIONHas (PKBAaTOpHAJIbHAS),
MOHTOJIOUHAS (a3MaTCKO-aMEPUKAHCKAs).

1 TIOHSITUI: pachl, pacoreHe3, COoLHall-
TApBUHU3M, PACHU3M, METHCALIUSL.
XapakTepu30BaTh U CPaBHUBATH
[peIcTaBUTEIIEH YEIIOBEYECKUX pac,
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UepTsl mprcnioco0IeHHOCTH
[Ipe/ICTaBUTENICH YeTOBEYECKUXPac

K YCJIOBMSM CYyIIeCTBOBaHUsA. EMUHCTBO
yenoBeyeckux pac. Kpuruka conuaibHOTo
MapBUHU3MA U pacu3Ma. /lemoncmpayuu:
Tabauywl u cxemvl: «YenoBeueckue pachbby

[PACKpBIBATH IPUYMHBI U MEXAHU3MBI PACOTE€HE3A,
[IEPEUUCIIATh U IPUBOAUTH IIPUMEPBI
[PUCTIOCOOJIEHHOCTH YEJIOBEKa K YCIOBHAM
Cpelbl, IIPUMEPBI

[PUCIIOCOOUTEIBHOI0 3HAYEHUsI PACOBBIX
[IPU3HAKOB.

Jloka3bIBaTh eJMHCTBO BHaa HOMO sapiens,
HAay4YHYH0 HECOCTOSITEIBHOCTh PACOBBIX

TEOpPUI, UIeH COLMAIbHOIO JapBUHMU3MA U
pacu3ma

Htoro gacos 1mo Teme 9

Tema 6. Opranu3Msl 1 OKpY:KalOIAs cpeaa

0.1 JKOJIOTUSI KakK HayKa 1 DKOIOTrMsI KaK HayKa. 3amaunn pa3aenbl PaCKpLIBaTL coaepKaHue TCPMUHOB U
PKOJIOT'HU. IMOHSTHI: SKOJIOTHUS, IIOJICBbIC HAOJIIOICHMUS,
MeToabl KOJIOTHYSCKUX MCCIIETOBAHUM. PKCTICPUMEHTHI, MOHUTOPHHT OKPY>KaroIen
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO  [CPE/IbI, MOJICTUPOBAHHUE, IKOJIOTUIECKOE
UeIIOBEKA. MHPOBO33PEHHUE.
Vlemoncmpayuu: Ilopmpemsi: A. [TepeuncnaTh 3aaun SKOJIOTUH, €€ pa3/ieiibl
['ym60mabaT, K. @. Pynse, 3. WCBSI3U C IPYTMMM HayKaMH.
["exkenb. IXapakTepu30BaTh METOAbI KOJOTHUECKUX
Tabnuywsl u cxemsvl: Kapta «lIpupomHbie 30HBI VICCIICOBAHUI
3eMITy
6.2 Cpenbl oOUTaHus U 1 Cpenbl OOUTaHUS OPraHU3MOB: BOAHAS, PackpsiBaTh conepkaHUe TEPMUHOB U
PKOJIOTHYSCKHUE HA3eMHO-BO3/1yIIIHAsl, IOYBEHHAs, BHYTPHU- MOHATHUI: cpeia OOMTaHMS, YKOJIOTHICCKHE
(baxTopbI OpraHU3MeHHasl. (akTOpBI, OMOIOTHYECKUI ONTUMYM,
DKosoruyeckue GakTopshl. OTPaHUYHUBAIOIINH (JTUMHUTUPYIOIIIHIA)
Krnaccudukamnms 3K0I0ri4ecKux
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(hakTOpOB: AOMOTHYECKHE, OMOTHUECKHE U
AQHTPOTIOTCHHbIE.

JleiicTBre HKOTOTHUECKUX (DAKTOPOB Ha
OpPTraHU3MBIL.

Vlemoncmpayuu:

Tabauywl u cxemor: «Cpenpl 0OOUTAHUS
OpPraHU3MOBY

(axTop.

XapakTepr30BaTh YCIOBHS Cpell OOUTAaHUS
OpPraHU3MOB; KJIaCCU(PHUITUPOBATEH U
XapaKTepPU30BaTh YKOJOTHUECKUE (PAKTOPHI:
QOMOTHYECKHE, OMOTHYECKHE M aHTPOTIOTCHHBIE.
OnuceIBaTh ASHCTBHE SKOJIOTHUSCKUX
(hakTOpOBHA OPTaHHU3MBI.

XapakTepr3oBaTh OCOOCHHOCTH CTPOSHUS

1 XKN3HCACATCIBHOCTHU paCTCHI/If/'I )41
PKUBOTHBIXPA3HBIX Cpel 0OUTaHUs

6.3

IAOHOTUYECKUE
(hakTOpbI

IAGroTHYecKre (aKTOpBI: CBET,
TeMIIEpaTypa, BIAXKHOCTb.
doronepuoam3m.lIprucrnocodiennss opraHu3MoB
K TEHCTBHIO aOMOTHUYECKUX (DaKTOPOB.
bronornueckue puTMBl.

Vlemoncmpayuu:

Tabnuyvl u cxemvl: «POTONEPUOAUZIMY.
Vlabopamopnsle u npakmuueckue paoomul:
UlaGopatopnast pabota Ne 8.
«Mopdonoruueckrne 0coOOEHHOCTH PAaCTEHUM
W3 pasHBIXMECT oOuTaHus». JlabopaTopHas
pabdota Ne 9. «BnusiHue cera Ha pocT U
[pa3BUTHE YEPEHKOB KOJIEYCa»

PackpbiBaTh comep)kaHne TEPMUHOB U

MOHSATUN: a0MOoTHYECKHE (PaKTOPHI,
(horonepuoan3M, OMOTOTUIECKUE PUTMBI.
IAHATM3UPOBATH JICHCTBUE CBETA, TEMIIEPATYPHI,
BJIQKHOCTH Ha OPTaHWU3MBI M TTPUBOINUTH
MpUMEPHI MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
[IpoBoguTh OHWOJOTHYECKHE HAOTIOJACHUS W
oopMIISITH pe3yIbTATHI TIPOBEIEHHBIX
HAOIFOIEHUI
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6.4  |buornueckue buotnueckue daxkropsl. Buasr OnoTH4IecKux PackpsiBaTh cofepkaHUE TEPMUHOB U
(baxTopsI B3aMMOJICHCTBHIA: KOHKYPEHIIHSI, XUIIHUYECTBO, [MOHATUN:0MOTHYECKUE (PaKTOPBI,
cuMOmo3 u ero popmel. [lapazuTusm, XUIHUYECTBO, MAPA3ZUTU3M, KOHKYPEHIIHUS,
Koomneparus, MyTyajau3M, KOMMEHCAIU3M MyTyaJu3M, CHMOMO3, KOMMEHCAIHU3M,
(KBapTHPAHCTBO, HAXJICOHUYECTBO). HaXJICOHMYECTBO, KBAPTHPAHCTBO,
AMEHCaII3M, Heﬁ”[‘paﬂn:;M_ AMCHCAJIU3M, HGfITpEUIH?;M.
3HaYCHHE OMOTHYCCKUX B3aMMOICHCTBHI Xapakrepu3oBatb OHOTHYECKUE (HAKTOPBI 1
JUIS CYIIECTBOBAHHS BUTbI B3AUMOOTHOIIICHU I MEKTY
OpPraHU3MOB B IPUPOIHBIX COOOIIECTBAX. OpraHml\faMH; TIPUBOZUTD TIPUMCPEL
Jlemoncmpanuu: B3aMMHOMN MPHUCTIOCOOJICHHOCTH
Tabauywl u cxemol: «I[lunieBsie EU» OpratHinsMOB.
CpaBHUBAaTh MEXIY COOOW BHJIBI
OHMOTHYICCKHUX B3aUMOCHCTBHI
OpraHU3MOB
6.5  [DKoyoruueckue DKOJIOTMYECKUE XAPAKTEPUCTUKHU TOMYJISIIIUH. PackpsiBaTh cojiepKaHH€ TEPMUHOB U

XapaKTEepUCTUKH BHJIA
U TIOITYJISIITUH

(OCHOBHBIE TTOKA3ATEJIN TTOMYJISIIIIH:
YHCJIEHHOCTb, IJIOTHOCTh, POKIAEMOCTb,
CMEpPTHOCTb, PUPOCT, MUTpanus. [uHamuka
YUCIIEHHOCTU TOMYJISIIUU U €€ PEeTyIIsIus.
Vlemoncmpayuu:

Tabauywl u cxemor: «llomymnsiumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MOTYJISAITUN HH(PY30pUU-TYDETBKI.
Vlabopamopnvle u npakmuuecxkue

padomot:

MOHSATHIA: TONYJISLMS, YUCICHHOCTD,
[JIOTHOCTb, POKIa€MOCTb, CMEPTHOCTb,
MPUPOCT, MUTPALIMS, JUHAMUKA YHUCIEHHOCTH
[TOITYJIALINH.

IXapakTepr30BaTh OCHOBHBIE TTOKA3aTeNd U
PKOJIOTUYECKYIO CTPYKTYPY MOMYJISLINH;
OIUCHIBATh MEXAHU3MBbl PETYJISALUN
YUCICHHOCTH MOMYJISLIMI
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[Tpaktudeckass pabora Ne 3. «llomcuér
IJIOTHOCTHU HOHYJIHI_[I/If/i Pa3HbIX BUJO0B
[pacTEHUI

Toro yacoB 110 TeMe 5

Tema 7. Coo0lecTBa M DKOJIOTHYECKHE CUCTEMBbI

7.1  |CooOiectBa 1 Co00111eCTBO OpraHU3MOB — OUOLIEHO3. PackpbIBaTh coJiepyKaHHE TEPMHUHOB U
OpraHu3MOB CTpyKTypBl OMOIIEHO3a: BUOBAs, MOHSATHI: OMOLIEHO3, SKOCUCTEMA,

MPOCTPAHCTBEHHAsA, TpodudecKas (MUIIEBas). OMOTeOIIeH03, BUIBI-IOMHUHAHTHI,
BuibI-1OMUHAHTEL. PKOJIOTMYECKasi HUIIA.
CBsi31 B OHOIICHO3E. XapakTepr3oBaTh OMOIICHO3 (COOOIIECTBO),
lemoncmpayuu: €T0 BUIOBYIO, IPOCTPAHCTBEHHYIO H
Tabnuywr u cxemul: «[luiieBble Lenny, TPO(GUUECKYIO CTPYKTYPEL.
«broLIEH03: COCTaB U CTPYKTYypay. OOBACHATE ~ poNb  KOMIIOHCHTOB
Obopyoosanue: MOJIEIb-aIITUTUKALNSA OHOLEHO3a B MOJICPKAHMH  €rO
«Tunn4nble OMOLIEHO3bI»; repOapuit CTPYKTYPbI M CYIICCTBOBAHUA
«PactutenpHBIE COOOIIECTBAY; Ha OMpE/ICIEHHON TEPPUTOPHUH.
KoK «BHOIIEHO3» OOBSACHATH OMOOTMUYECKUN CMBICTT

SIPYCHOCTH M JTHCTOBOM MO3aUKH.
CpaBHMBaTh KOMIIOHEHTHI OMOIICHO30B, UX
BHIOBYIO, IIPOCTPAHCTBCHHYIO H
TPOPHUUECKYIO CTPYKTYPBI, CBS3H MEXKIY

OpraHu3MaMu

7.2 DKOCHCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). PackpsiBaTh coaep:kaHEe TEPMHUHOB U TTOHSTHH:
3aKOHOMEPHOCTH MX [TousTre 00 SKOCUCTEME U OHOTeOICHO3E. PKOCHUCTEMA, OMOTeOIIEHO3, TPOIYIICHTHI,
CYIIECCTBOBAHUA CDYHKI_II/IOHEUIBHBIG KOMIIOHEHTBI IKOHCYMCHTbBI, pCAYUCHTEI, TpO(bI/IquKI/IC

YPOBHH, MMHILEBAS
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PKOCUCTEMBI: TIPOAYIIEHThI, KOHCYMEHTHI,
[PEAYLEHTBHI.

KpyroBopoT BEIIECTB ¥ TIOTOK YHEPTUH B
PKOCHUCTEME.

Tpoduueckue (MUIIEBbIE) YPOBHU
PKOCHUCTEMEBI. [IWIeBbIe IEH U CETH.
(OCHOBHBIC TIOKa3aTeIN YKOCUCTEMBI:
Ooromacca, MPOIYKIHS. DKOIOTHUECKUE
MAPaMUJIBL: TIPOAYKITUH, YUCIICHHOCTH,
Oromacchl. CBOMCTBA DKOCHCTEM:

[YCTOMYUBOCTb, CAMOPETYJIALMSA, Pa3BUTHE.

Cykueccus. Jemoncmpavuu:

I lopmpemur: A. JIx. Tenciu, B. H.
Cyxaués.

Tabnuyvl u cxemwr: «IIpupoaHbie
coob1ecTBay, «Llenu nutaHus»,
«OKoJIoruuecKas MupaMmuaar»

LIETb U CEeTh, SKOJIOTUYECKUE MHUPaMHU/IbI,
oromacca, MPOIYKIHs, CYKIIECCHSI.
XapaKkTepu30BaTh CBOMCTBA SKOCUCTEMBI (€€
CIIOCOOHOCTH K JITUTETEHOMY
CaMOIOIep>KaHUI0, OTHOCUTEIBHO 3aMKHYTHIH
KPYTOBOPOT BEIIECTB, HEOOXOIUMOCTH MOTOKA
DHEPTHH).

CpaBHUBATh MMACTOUIIIHBIC U JCTPUTHBIC
MUILEBBIC LU, TPOPUIECKHUE YPOBHU
KOCHUCTEMBI.

Pa3nryate mupamMuIbl TPOAYKITUH,

MUPaMU/Ibl YUCICHHOCTH U MTUPAMUJIBI
Oromacchl.

CocCTaBysITh LIETIH U CETH MUTAHUS.
[lepedncnsaTe CBOMCTBA SKOCUCTEM:
YCTOWYMBOCTb, CAMOPET YIS, PA3BUTHE
(cykmeccust).

OnuceIBaTh MEXaHU3M TOJICPKAHUS
[paBHOBECHUS B 9KOCHCTEMaX.

XapakTepu30BaTh CYKIIECCHH, BBISBIISTH
MPUYMHBI U 00IIKE 3aKOHOMEPHOCTH CMEHBI
PKOCHCTEM

7.3

[Ipuponusie
PKOCHCTEMBI

[TpupoHBIE YKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03EP.
DKOCHCTEMa XBOMHOTO HJIN
MTMPOKOJIMCTBEHHOT O Jieca.

PackpbiBaTh cojiepykaHHE TEPMUHOB U
TTOHATHH: BOIOHBIEC O KOCHUCTEMBI,
OHOreo1eHO3bI, PUTOTUIAHKTOH,
300TUIAHKTOH, OEHTOC, TYMYC.
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Vlemoncmpayuu:

Tabauysl u cxemwvl: «IKOCUCTEMA
ITMPOKOJIMCTBEHHOT O JIeCay,

«DKOCHCTEMa XBOMHOTO JIECAY,

«buoreHo3 Bojtoéma.

Obopydosanue: TepoApHH U KOJUICKIHH
[pacTEeHUI U )KUBOTHBIX, MIPUHAJICKAIIUX K
[Pa3HBIM SKOJIOTMUYECKUM TPYITIaM OJHOTO BHJIA

[TpuBONTH IPUMEPHI TPHPOTHBIX

HKOCHCTEM CBOEH MECTHOCTH.

CpaBHI/IBaTB Ha3€MHBIC 1 BOAHBIC 3KOCUCTCMBI,
OpraHu3Mbl, 00pa3yoIue pa3HbIe
Tpouueckue ypoBHI

7.4  |AHTpOIOTeHHbIE AHTPOTIOr€HHBIE YKOCHCTEMBI. PackprIBaTh CoJiepKaHUE TSPMUHOB U
HKOCHCTEMBI IATPOIKOCUCTEMBI. MOHATHUI: aHTPONIOT€HHAsI SKOCUCTEMA,
Yp6oskocuctemsl. buonornueckoe u arpo’KocucTemMa, ypoosKocucTema,
XO35HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM M OropaszHooOpasue.
ypOOIKOCHCTEM. XapakTepr30BaTh arpOIKOCUCTEMBI U
buopaznoobpaszue kak GakTop yCTOHYUBOCTU YpOO3IKOCHCTEMBI, OCOOEHHOCTH X
procucteM. CoxpaHeHHE OMOJIOrHYECKOTrO CYLIECTBOBAHHSI.
pazHoO0pa3ust [TpuBOAUTH IPUMEPHI AHTPOTIOT €HHBIX
Ha 3eMJIe. PKOCHCTEM CBOCH MCECTHOCTH, OIIKUChIBATh HUX
lemoncmpayuu: BUJIOBOM COCTaB U CTPYKTYPY.
Tabauywl u cxemol: «ATPOLICHO3Y. CpaBHUBATb COCTAB U CTPYKTYPY
Obopyodosanue. xomnekus «Bpenurenn [IPUPOHBIX SKOCUCTEM U
BAKHEWIIINX CEIbCKOXO3AUCTBEHHBIX KyJIbTyp»  [@IPOIKOCHUCTEM, ArPOSKOCUCTEM U
ypOosKocHucTeM
7.5  |buocdepa — Yuenue B. Y. Bepraackoro o 6uocdepe. PackpbIBaTh coniepkaHie TEPMUHOB U
rinobanbHas ['paHuIIbl, COCTAB U CTPYKTYpa OHOCHEpPHI. noHATHil: 61ocdepa, )KMBOE BELIECTBO,

PKOCHCTEMA 3eMIIU

"KuBoe BemiectBo u ero QpyHkmuu. OCOOEHHOCTH
Oorochepbl Kak

TMHAMHAYECKOE PaBHOBECHE.
OuenuBath Bkian B. M. Bepnaackoro
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rI100aTbHOM 9KOCUCTEMBI. J[nHaMHuYecKoe
[paBHOBecHe U o0paTHast CBs3b B Onocdepe.
Vlemoncmpayuu:

I lopmpemor: B. V. Bepuanckuii. Tabauywl u
cxemvl: «O0Mmas CTpykTypa Ouochepn»,
«PacnipocTpanenue xu3Hu B 6uocdepe»,
«O30HOBBIH 3KpaH OuochepnI»

B CO3/IaHME Y4YEeHHS 0 Orocdepe.
XapakTepu30BaTh cOCTaB OHochepsl,
(hyHKIIMY KUBOTO BeriecTBa Onochepsr u
OIpeAessATh (Ha KapTe) 001acTH ero
HaMOOJIBIIEr0 PACIPOCTPAHEHUSI.

[TpuBOIUTH PUMEPHI MPOSBICHUS (YHKIUN
PKUBOTO BeIllecTBa Onocdepsl,
OMOreOXMMHYECKOM ESTETbHOCTH YEJIOBEKa.
[epeuuncnsaTs ocobeHHOCTH Orochepbl Kak
rI00anbHOM SKOCUCTEMBI 3eMITH

7.6  [3akoHOMEpHOCTH KpyroBopoTsl BeLIECTB U OMOT€OXUMUYECKUE PackpbsiBaTh cofiep>kaHlEe TEPMUHOB U
CYIIECTBOBAHHS LIMKJIBI SJIEMEHTOB (YIJepo/ia, a30Ta). MOHSTHIA: IETOCTHOCTH Onochepsl,
orochepsl 3oHaIBHOCTH OHoc(hepbl. OCHOBHBIE KPYrOBOPOT BEIIECTB, OMOr€OXMMUYECKUE

OMOMBI CYIITH. IUKJIBI JIEMEHTOB, 30HAIBHOCTH OHOChEPHI,
V[emoncmpayuu: OMOMBI.
Tabauywl u cxemol: «KpyroBopot yriepoja B OnuceIBaTh KPYrOBOPOT BEIIECTB,
ouocheper, «KpyroBopor azora B Ipupoe» OMOre0OXMMHYECKUE LIUKIIBI a30Ta U
yrieposa B Ouocdepe.
OOBACHATH NPUYMHY 30HATILHOCTH
orocdepsl. [lepeuncnsats u
XapaKTepu30BaTh OCHOBHBIE OMOMBI CYIIH
3emiu
7.7  |[UemoBedecTBO UenmoBedecTBO B Onochepe 3eMiu. PackpbIBaTh COACPIKAHUEC TCPMUHOB U

B Onochepe 3emiun

AHTPOTIOr€HHBIEC H3MCHEHUS B
onocdepe. ['modbanbHbIe

MOHATHUI: aHTPOIIOT€HHBIC U3MEHEHUS,
HKOJIOTMYECKUI KPU3HUC, TTI00aIbHbIE
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HKOJIOTUYECKUE MPOOIEMBI.
Vlemoncmpavuu:

Tabauywl u cxemor: «lIpumepHbIe
AHTPOIIOI€HHBIE BO3JCUCTBUS

Ha MPUPOY», «BakHeue uCTOUYHUKH
3arpsi3HEHUS BO3/1yXa U TPYHTOBBIX BOAY,
«ITouBa — BaXkHeMIIAsl COCTABIISAIOILIAS
orocheps», «PaKkTOPhI IEerpagalvy MOYBY,
«ITapuukoBbIit 3¢ dexT», «DakToph
[PAIUOAKTUBHOTO 3arpsi3HEHUs Orocheph»;
Kpacnast kaura P®, n300pa>keHust OXpaHsIeMbIX
BUJIOB PACTEHUN U KUBOTHBIX

MpOOIEMBI.

XapakTepr3oBaTh OMOCHEPHYIO POIH
YeIIOBeKa.

[TpuBOAUTH IPUMEPHI AHTPOIIOT€HHBIX
M3MeHeHul B buocdepe.

O11eHUBATh TIOCJICICTBHS 3arPSI3HEHUS
BO3.YIITHOM, BOJTHOM CPE/Ibl, N3MECHEHUSI
KJIMMaTa, COKpaIeHUs] OMopa3HO00pasusl.
@dopmyTupoBaTh COOCTBEHHYIO MTO3HIIUIO 110
OTHOIIICHHIO K TIIO0AIBHBIM M PETHOHABLHBIM
PKOJIOTMYECKUM TpobiieMaM, apryMeHTHPOBATh
CBOIO TOYKY 3PCHHSI.

Ha3biBaTh IPUYUHBI MTOSIBJICHUS
MPUPOIOOXPAHHON 3TUKHU, PACKPBIBAThH
3HAYCHHE Mporpecca YIS MPEOI0ICHHs
PKOJIOTMYECKOr0 KpH3HCa

7.8

CocyliecTBOBaHHE
NPUPOJIBI U
YeJI0BEYECTBA

Cocy1iecTBOBaHHE PUPOJIBI M YETOBEYECTBA.
Coxpanenue OmopazHOOOpa3usi Kak OCHOBA
ycToitunBocTy Ouocdepsl. OcHoBa
[PAIlIOHABHOTO YIIPABJICHHUS TPUPOIHBIMH
[pecypcaMu M X HUCIIOJb30BaHUE. JlocTHKEeHNs
OWOJIOTHH W OXpaHa IPUPOIBL.

PackpsIBaTh coepKaHUE TEPMUHOB U
MOHATUI: PALIMOHAIBHOE
[IPUPOAOIIOJIBE30BAHNE, YCTOUNYMBOE
[pa3BUTHE, KODBOJIIOLIUS.
XapakTepu30BaTh pallMOHAIBLHOE
MCIIOJIB30BaHUE TPUPOJHBIX PECYPCOB;
OCHOBHBIE IT0JI0KEHNS KOHLICTILINH
[YCTOMYUBOI'O Pa3BUTHUSA
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Vlemoncmpayuu:
Tabauywr u cxemwl: «buochepa u
YEJIOBEK»

MToro 4acoB 1o Teme 9
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68

YACOB I1O [TPOTPAMME
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