HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3zpaboTke mnporpaMmbl 1O OHOJOTUM  TEOPETHUECKYID  OCHOBY
JUISL OIpeNIeNIEHUs] MOAX00B K (DOPMUPOBAHUIO COAEpPKaHUS y4eOHOro mpeamera
«buonorus» COCTaBWJIH: KOHIENTYaJIbHbIE MOJIOKEHUS Or'oC
COO o B3aUMOOOYCJIOBIICHHOCTH IIE€JIeH, COJEp:KaHMsI, PE3yJIbTaTOB OOYYECHHS U
TpeOOBaHUIl K YPOBHIO MOJATOTOBKU BBITYCKHUKOB, MOJIOXKEHHUS 00 OOIIUX IMENAX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPEIHEro
obmrero oobpazoBanus B Poccuiickoit deneparuu, a TakyKe MOJOKEHHS O CTICU(PUKE
Oouonoruu, e€ 3HaUCHUUB TTO3HAHUY >KUBOM MPHUPOJBI U 00ECTICYEHUH CYIIIECTBOBAHUS
yeyioBeueckoro ooémiectBa. CoOrjiacHO Ha3BaHHBIM — IOJIOKEHHUSIM  OIPE/IEIICHBI
OCHOBHBIE (DYHKIIUU MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma no Ouosioruu Ja€T MpeACcTaBICHUE O LENAX, 00 00Iel cTpareruu
oOy4eHHMs, BOCIUTAHUS U Pa3BUTUA OOYYAIOUIUMXCS CpPEICTBAMH  y4e€OHOTO
npeaMeTa
«buonorusy, onpenenser 00s3aTeIbHOE MPEAMETHOE CONEPKAHUE, €r0 CTPYKTYPY,
pacmpeneneHue 1o pasfellaM U TeMaM, PEKOMEHAYEMYIO II0CJIeI0BaTeIbHOCTh
U3yYeHHUS yYeOHOTO0 MaTepuaia ¢ YYETOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX
CBA3€H, JIOTMKM OOpa3oBaTENIbHOTO  MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOydJarommxcs.

B mporpammMe mo Ouonorun Takke y49UTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JIMYHOCTHBIM, MeTarnpeIMEeTHbIM u IPEIMETHBIM pe3yybTaram
oOyueHus B  (OPMUPOBAHMHM  OCHOBHBIX  BHJOB  y4eOHO-ITIO3HABATEIHHOM
JEATeIbHOCTH/YUYEeOHbIX JIEUCTBUMA OOYyYalOIMXCSl IO OCBOCHHUIO COJCPKaHUS
OMOJIOrMYeCcKOro 00pa30BaHus.

B mporpamme mo Ouosoruu (10-11 kmaccel, 0a30BbIi YpOBEHB) pean30BaH
OPUHIMI TPEEeMCTBEHHOCTH B H3y4Y€HUU Ouosiornu, Omnarogaps uyeMy B Hel
POCMATPUBACTCS  HANpPABIEHHOCTh HA  pa3BUTHE 3HAHWN, CBA3AHHBIX C
¢dbopMHpOBaHNEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, IEHHOCTHBIX OpPHEHTAILINI
JMYHOCTH, IKOJIOTUYECKOTO MBIIIIEHUS, IPEICTABICHUM O 310pOBOM 00pase KU3HU
u OepeXHBIM OTHOIIEHUEM K OKpyKarolieh npupojaHoit cpezae. [loatomy Hapsamy c
U3y4eHUEM OOLIEOMOIOTMYECKUX TEOPUHM, a TaKKe 3HAHMM O CTPOEHUHU >KHUBBIX
CHUCTEM pAa3HOTO0 paHra W CYIIHOCTH OCHOBHBIX  TPOTEKAIONMX B HUX
OpOLECCOB B MpOrpaMMe Mo OHOJOrMM YAENEHO BHHUMAaHHUE HCIOJb30BAaHHUIO
MOJIYYCHHBIX 3HAHUI B IOBCEAHEBHOMKU3HH JIJIs1 pEIICHUS IPUKIIATHBIX 33/1a4, B TOM
yucie: TNPOPWIAKTUKA  HACJIEICTBCHHBIX 3a00JICBaHWM  YEIOBEKa, MEIHUKO-
T€HETUYECKOr0 KOHCYJIbTHUPOBAHUS, OOOCHOBAHUSI KOJOTUYECKU LIEIECO00pPa3HOro
MOBEJACHUSI B OKPYXKAIOUIEW NPUPOJHOU CpElE, aHaIM3a BIUSHUA XO3AMCTBEHHOMU
JIESITEIbBHOCTH 4YeJIOBEKa Ha COCTOSIHME NMPUPOAHBIX M MCKYCCTBEHHBIX 3KOCHUCTEM.
Ycunenue BHUMaHUS K TPUKIQJHON HANPABICHHOCTH Yy4eOHOTO TIpPeaMeTa
«buosorus» NpoAUKTOBAHO HEOOXOJUMOCTBIO 00ECeUeHHs YCIOBUM AJid pelIeHUs
OJIHOW M3 aKTyaJdbHBIX 3a/au MIKOJHHOTO OHMOJOTHYECKOTO O0pa3oBaHUs, KOTOpas
npeanosiaraer GopMUpOBaHHWE Y OOYYAIOMIMXCS CIOCOOHOCTH aJalTUPOBATHCA K
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M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpA.

[Iporpamma mo OHOJOTUU SIBIISIETCS OPUEHTHUPOM [JIsl COCTaBIEHUS pabOdMX
nporpaMM,  aBTOPbl ~ KOTOPBIX  MOTYT  NOPEJIOXKUTH  CBOM  BapuaHT
MOCJIEA0BATEILHOCTH U3YUYCHHUSI U CTPYKTYpbl Y4E€OHOTO MaTtepualia, CBOE BUJICHUE
nyTelt  ¢dopmupoBanus y oOydaromuxcs 10-11 kigaccoB mIpeaMETHBIX 3HAHUH,
YMEHUH M CHOCOOOB y4eOHOW NEATeNbHOCTH, a TaKKe METOJAMYCCKUX pEIICHUN
3aJlay BOCIIUTAHUS U Pa3BUTHUS CPEJCTBAMU yueOHOTo npeamera «buoiaorusy.

buonoruss Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs 3aHUMAET BaKHOE
mecto. OH obOecrnieunBaeT (HOPMHUPOBAHHE Yy OOYUYAIOMIUXCS TMPEACTABICHUN O
HAay4YHOM KapTHUHE MHpa, pacliupser U 0000IIaeT 3HaHUA O KUBOM mpupoje, e
OTJINYMTENIBHBIX IIPU3HAKAX — YPOBHEBOM OpraHM3allMd W DBOJIOLUHU, CO3MAET
yCIOBUSL  JUJIsi:  TIO3HAHUSL ~ 3aKOHOB  JKMBOM  TpUpPOAbI,  (OPMHUPOBAHUSA
(GyHKIMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 37J0POBOTO U O€30MmacHOro o0pasa >KU3HH,
HKOJIOTUYECKOTO MBIIUICHUS, LIEHHOCTHOTO OTHOIICHUS K >KUBOM MPUPOJAEC H
YEJIOBEKY.

Bosbiioe 3HaueHre OMONOTHS UMEET TaKXKe JIJIsi PEIICHUS BOCIIUTATEIbHBIX U
Pa3BUBAIOIIUX 33J1a4 CPEHETO OOIIEro 00pa3oBaHus, COLMATU3AINKI 00yYarOIINXCA.
N3yuenue ounonoruu oOecrieynBaeT yCIOBUS JUIS dbopmupoBaHus
WHTEJJICKTYalIbHbIX, = KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBHIKOB,
ACTETUYECKON KYJIbTYphI, CIOCOOCTBYET MHTETpaIlMd OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 APYTUX YUYCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMUU U
reorpadguu. Ha3BaHHBIE TIOJIOKEHUS O TMpeaHa3HAYCHUU Y4eOHOro mpeameTa
«buonorus» COCTaBWJIM OCHOBY /Ui ONpENENeHUs TOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €T0 COJICPKaHMUs, IPEACTABICHHOTO B MPOrpaMme 1o OUOJIOTUH.

Ot6op conmepxkanusi ydyeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoOBHE
OCYIIECTBIEH C TO3UIUNA KyJIbTYpOCOOOPAa3HOTO TMOJX0Ja, B COOTBETCTBUM C
KOTOpbIM OOy4aromuecs: JOHKHBl OCBOUTH 3HAHUSA M YMEHHUS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyIbTYPHhI, ONPEACIAIONINE aJeKBATHOE MTOBEJICHUE YEIOBEKA
B OKpYXXarollleld NpHUPOTHON cpene, BOCTpeOOBAaHHBIC B IOBCEIHECBHOM JKWU3HU H
MpakTHIEeCKON AesTeabHOCTH. Oco00e MECTO B ITOM CHCTEME 3HAHUW 3aHUMAIOT
AJIIEMEHTHI COAICp)KaHUsA, KOTOpbIe  CIyKaT OCHOBOM s (opmMupoBaHUs
IIPEJICTABJICHUIO COBPEMEHHOM €CTECTBEHHO-HAYUYHOU KapTUHE MUPA U LIEHHOCTHBIX
OpUEHTAIMAX  JUYHOCTHU, CIOCOOCTBYIOIIMX TyMaHW3allUd  OUOJOTHYECKOTO
oOpa3oBaHUs.

CrpyktypupoBaHue COJICpKaHUS y4e0HOTO Marepuana B
nporpaMme Mo  OWOJOTHU  OCYIIECTBJICHO C  yu4€TOM  TPUOPUTETHOTO
3HAUEGHUA  3HAHUW 00 OTIMYHUTEIBHBIX OCOOCHHOCTSX JKMBOW TPHUPOIBI, O €€
YPOBHEBOW OpraHu3allid U HBOJIOUUH. B COOTBETCTBUM C 3TUM B CTPYKTYpE
ydueOHOro npeaMera «bHOJOTHS» BBIICICHBI CICAYIOIINE COAEpKATEIbHbIC JTUHUM:
«buonorus kak Hayka. MeTopl HaydHOTO Mo3HaHus Y, «KileTka kak Ouojoruueckas
cucrtema», «Opranu3M Kak Ouojoruueckas cucreMa», «Cucrtema U MHOTOOOpaszue
OPraHUYEeCKOTO MHUPay,

«IBOJIOLMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.



Lens wu3yuenuss yueOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHWE  OOydYalolMMHUCA  3HAHUSIMH O  CTPYKTYpHO-(YHKIHMOHAIHHOU
OpraHu3allui >KUBBIX CHUCTEM  pA3HOr0 paHra W  NOpUOOpEeTeHHE  YMEHHUM
UCIIOJIb30BaTh  3TU  3HAHMS JJIA TPAMOTHBIX JIEUCTBHI B OTHOLIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS] PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 06a3oBOM
YpOBHE 00ECTIEeUNBAETCS PEIICHUEM CIICAYIONINX 3a/1ay:

OCBOGHHE OOYYalOUIMMHCS CHUCTEMBbl 3HAHUA O OHOJOTHYECKHX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TMIIOTE3aX, MpaBUJIaX, CIYyXallMX OCHOBOM
Uis  (OPMUPOBAHUSL TPEICTABICHUM O ECTECTBEHHO-HAYYHOM KapTUHE MHpa, O
METOJIaX HAyYHOTO TO3HAHUA, CTPOCHHH, MHOTOOOpPa3HMH U OCOOEHHOCTSAX KUBBIX

CUCTEM pA3HOIO YpPOBHSA OpraHu3aluy, BBIIAOIINXCS OTKPBITHSIX U
COBPEMEHHBIX HCCJIEI0BAaHUAXB OUOJIOTHH;
(dopmHpoBaHue y o0yJarommxcs MMO3HABATEIbHBIX,

WHTEJUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH B MpOIECCE aHalu3a AaHHBIX O
MyTSIX Pa3BUTHS B OWOJOTHM HAYYHBIX B3TJISAOB, MIACH W TMOAXOIOB K HM3YYCHHIO
YKUBBIX CHCTEM PA3HOTO YPOBHSI OPTaHHU3AINN;

CTAQHOBJICHHE Yy OOy4aroluxcs oOmeld KyJabTypbl, (YHKIHOHAJIBHOM
IPaMOTHOCTH, Pa3BUTHUE YMEHUN OOBACHITH M OIICHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KABOW TPUPOIBI HA OCHOBAHWH 3HAHWM W OTIBITA, TIOJYUYCHHBIX TIPH U3YUCHUU
OMOJIOTHH;

dbopmupoBaHue y O0OydYaroUuxcsi YMEHUW WJUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHWUH B TPAKTUYECKOW JESITCIIBHOCTH 4YeJIOBEKa, pa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI 1 arpoOUOTEXHOJIOTH;

BOCIIUTaHUE YOEXKIAEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOU
PUPOAbI, HEOOXOAUMOCTH OEPEKHOr0 OTHOUIEHUS! K HEH, COOMIOEHUS 3TUYECKHUX
HOPMIIPY MTPOBEACHUN OMOJOTUYECKUX MCCIICIOBAHUI;

OCO3HAaHWE TIICHHOCTH OHWOJIOTMYECKUX 3HAHWUW IS TIOBBIIMICHHS YPOBHS
OKOJIOTHYECKON KyNbTYphI, M1 (OPMHUPOBAHUS HAYYHOTO MHPOBO33PCHMUS;
NpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHUW B TIOBCETHEBHOW >KU3HU JJIS
OIICHKH TTOCJICJICTBUI CBOEH JEATETLHOCTH IO OTHOIICHHUIO K OKPYXKAIOIICH cpere,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHME U COOJIOJICHHE Mep NPODUITAKTUKU
3a00J1eBaHUM.

B cUcTEME CpeaHEero o0111eTO oOpazoBaHuUs «buosorusy,
u3ydaemasi Ha 0a30BOM YypOBHE, SIBISIETCS 00S3aTeIbHBIM YYEOHBIM TMPEAMETOM,
BXOJISIIIIAM B COCTaBIIPEAMETHON 001acTh « ECTECTBEHHO-HAYUYHBIC MPEIMETHIY.

OOmiee 4KMCIO YacoB, PEKOMEHIOBAHHBIX IS W3ydeHHs Owojorun — 68
gacoB: B 10 kimacce — 34 gaca (1 yac B Henemo), B 11 kiacce — 34 yaca (1 gac B
HEJIEITI0).

COAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. Buojsiorus kak Hayka



buonorus  kak  Hayka. CBsizb  Oumosorm ¢ OOIIECTBEHHBIMH,
TEXHUYECKUMU M JIPYTUMH €CTECTBEHHBIMM HayKaMu, (QuiIocopuei, 3THKOM,
ACTETUKON W TipaBoM. Posib Ouosioruu B (HOPMUPOBAHMHM COBPEMEHHOW Hay4dHOU
KapTuHbl MUpa. Cuctema OMOJIOTUYECKUX HAYK.

Meroabl MMO3HaHUS KUBOW MpUpObl (HAONIOAEHHE, SKCIEPUMEHT, OMHUCAHUE,
u3MepeHue, kiaccudukaius, MoAeIMpOBaHUE, CTaTUCTUYECKast 00paboTKa JaHHBIX).

Jemoncmpayuu:
Ilopmpemuwi: Y. lapsun, I'. Menaens, H.K. Konbros, k. Yorcon u ®@. Kpuk.
Tabauysl u cxemol: «MeToIbl TO3HAHUS )KUBON IPUPOJIBI.

Jlabopamopnvle u npakmuueckue padomol:
[Ipaktuueckas pabora Ne 1. «lcnonb3oBaHue pa3IUYHBIX METOAOB TMPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cuCTeMbI U MX OpPraHU3anMs

KuBbie cucteMbl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus Ouosioruu. OTinuue
JKUBBIX CUCTEM OT HEOPTAHUYECKOMN MTPUPOIBI.

CBoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHHM OpraHU3aIMH OHMOCHCTEM:
MOJICKYJIAPHBIN, KJIETOYHbIA, TKAHEBbI, OPraHU3MEHHBIN, MOIYJIALMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTeOIIeHOTHYECKU ), OnOChEepHBIA.

Hemoncmpayuu:

Tabauyst u cxemvi: «OCHOBHBIE IPU3HAKHU KU3HN», « Y POBHHU OpraHU3aIlin
KUBOUTIPUPOJIBD».

Obopyodosanue: moaens monekynsl [JHK.

Tema 3. XuMunueckuii cocTaB M CTpOEHUE KJIETKH

XUMHUYECKAN COCTaB KJIETKA. XHWMHUYECKHE DJIEMEHTBhI: MAaKpPO3JIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIUM BOABI M MHUHEpPAIBbHBIX BemectB B kierke. [lomnep:kanue
OCMOTHYECKOro0amanca.

benku. CoctaB u cTpoeHue O€nKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEJKOB.
He3zameHnmble 1 3aMEHUMbBIE AMUHOKHUCIOTBI. AMUHOKHUCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbl ~ OCJIKOBOM MOJIEKYJNbl (TIEpBUYHAsl, BTOpUYHAs, TpETUYHAS U
YETBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOicTBa OenkoB. buomornueckue
byHKIIUN OEIKOB.

depMeHTHl — OMoJIOTHYEeCKHe KaTaiau3aTopbl. CTpoeHHEe (epMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas cneruduunoctb. Kodepmentsl. Burtamunbl.  OTanyus
(hepMEHTOB OT HEOPTaHUYCCKHUX KaTaIu3aTOPOB.

VYrneBoabl: MOHOcaxapubl (TJ0K03a, pubo3a U Ae30KCHuprub03a), Jucaxapuabl
(caxaposa, JakTto3a) U Toducaxapuabl (Kpaxmaj, TJUKOTeH, IeJUTH0JI03a).
buonornueckue GyHKIUU yriIeBOIOB.

Jlumuapl:  Tpurnuuepuabl,  docomunuasl,  crepouasl. ['mapoduabHO-
ruzipooOHbIeCcBOMCTBA. bruonornyeckue pyHkuuu munuaoB. CpaBHEHHE YITIEBOIOB,
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OEJIKOB U JIUTIUJOB KaK HICTOYHUKOB SHEPTHUHU.

HyknennoBeie kucnotrsl: JHK wu PHK. Hykneotuasr — MOHOMEpHI
HyKIeuHOBBIX KucioT. Ctpoenue u ¢ynkuuu JHK. Crpoenue u ¢pynknuun PHK.
Bunasl PHK. AT®: ctpoenne u hyHKIIUH.

[utonorus — Hayka o kjneTke. Kierounasi Teopus — NpuMep B3aUMOJACHCTBHUS
uzein pakToB B HAYYHOM MO3HAHUU. METObl U3yUEHHUS KIETKH.

Krnerka kak nenocrHas kuBasi cucreMa. OO01e npu3Haku KIETOK: 3aMKHYyTast
Hapy>kHas MemOpana, moJiekyisl JJHK kak renernueckuii anmnapar, cucteMa CUHTE3a
Oeka.

Tunel KIETOK: dyKaprHOTHYECKast U IpokapuoTuieckas. OCOOEHHOCTH CTPOEHUS
NpOKapHOTHYECKOM  kieTku.  Kinerounas  creHka  Oakrepuii.  CTpoeHue
YKapHOTUYECKOM KIETKA. OCHOBHBIE OTINYHS PACTUTENILHOM, )KUBOTHOM U TPUOHOM
KJICTKH.

[ToBepxHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA,
INIMKOKaNUKC, ux ¢yHkuuu. Ilnasmatuueckas wmemOpana, €€ CBOICTBAa H
¢ynkiun. Lurormnasma u e€ opranouabl. OgHOMEMOpaHHbIE OPraHOUABI KIIETKU:
OIIC, ammapar [@'onpmxu, nu3ocomsl. [lomyaBTOHOMHBIE OPraHOWIBI KIIETKH:
MUTOXOHApPHUH, IIacTUAbl. [IpOMCXOXKIEHHE MHMTOXOHIAPUA M IIacTuA. Buasl
miactua. HememOpaHHble OpraHoubl KJIETKUA: PUOOCOMBI, KJIETOYHBIA ULEHTD,
LEHTPUOJIY, PECHUYKH, KI'YTUKU. DYHKIIMMOPTraHOMA0B KIETKU. BKiltoueHus.

Snpo — perynasTopHblii HeHTp KieTku. CTpoeHue sjpa: siaiepHas o0o0JIouKa,
KapuoIuia3Ma, XpOMaTUH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BElIeCTB B KJIETKE.

Jemoncmpavuu:
llopmpemuwi: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneilinen, P. Bupxos,
Jx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxina, K.M. bap.
Juacpammor: «PacnipefeneHne XUMHUYECKUX JJIEMEHTOB B HEXKUBOU
IpUPOIE»,
«PacnpeneneHre XMuMUYECKUX 3JIEMEHTOB B JKUBOU MIPUPOJIE».
Tabauywl u cxemvi: «Ilepuognueckass TabIUIa XUMHYECKUX JJIEMEHTOBY,

«CTpoeHre MOJICKYJIBI BOJAB», «brocuHTe3 Oenka», «CTpOCHHE MOJICKYJIBI
Oekay,

«Ctpoenue pepmentay, «Hyknennossie kuciotel. JJHK», «CTpoenne Monekybi
ATOy,

«CTpoeHHe 3yKapuOTHUYECKOH KileTKn», «CTpoeHue KUBOTHOM KIeTKH», «CTpoeHune
pacTuTeNnbHOM KiIeTKn», «CTpoeHue MpoKapuoOTHYeCKor KieTkn», «CTpoeHue sjapa
KIIETKI», « YTIACBOABD), «JIUMHIB».

Obopyoosanue: CBETOBOW MHKPOCKOI, OOOpYyJIOBaHHWE [UIsl MPOBEIEHUS
HAOMIOICHUH, W3MEPEeHUN, HKCIEPUMEHTOB, MHUKPOIPENapaThl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KICTOK.

Jlabopamopnvie u npakmuueckue paoomol:
Jlabopatopuass pabora Ne 1. «M3yueHme KaTaTUTUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuiIa3bl UM KaTalla3bl)y.



JlabopatopHas pabota Ne 2. «3yuenue cTpoeHuUs KJIETOK PACTEHHM, ) KUBOTHBIX
¥ OaKTepHuil Mo MUKPOCKOIIOM Ha FOTOBBIX MUKPOINpEINapaTax v X OMUCAHUEY.

Tema 4. ’KuzHeneATeJIbHOCTH KJIETKH

OOmeHn  BemiecTB, WM  MeTabomM3M.  AccUMWIAIUSA  (TIACTUYCCKUN
OOMEH) M JUCCUMUWIIAIMA (PHEPreTHYECKUM OOMEH) — JIB€ CTOPOHBI E€IUHOIO
npoiiecca Metabonuzma. Pollb 3aKOHOB COXpaHEHHsS BEIIECTB W SHEPIUMH B
MOHUMaHUU MeTaboau3Ma.

Tunber oOMeHa  BemecTB:  aBTOTPO(HBIM W TeTepoTpodHbIi.  Poib
(dbepMeHTOBB OOMEHE BEIIECTB U MPEBPAILICHIH SHEPTUU B KIIETKE.

dotocunTe3. CBeroBas u TeMHOBas (pa3bl poTocuHTe3a. Peakniuu porocuHTesa.
O¢ddextuBHOCTh (PoTOCHMHTE3a. 3HaueHue (PoTocuHTE3a Uil KM3HU Ha 3emiie.
Bnusnue ycrnoBuii cpenbl Ha  (OTOCHMHTE3 M CIOCOOBI  MOBBIMIEHUS  €TO
MPOAYKTUBHOCTUY KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XEeMOCUHTE3UpyIoume OakTepuH. 3HAYEHHE XEMOCHHTE3a s
YKU3HHMHA 3eMIIe.

DHEPreTUYECKUi oOMeH B KJIETKE. Pacmiennenne BEIIECTB,
BBIJICJICHNE M AaKKyMYJIHPOBAHHE D3HEPIMM B KIETKE. ITallbl SHEPreTUYECKOro
obmena. ['nukonu3. bpoxenue u ero Buabl. KucimopogHoe OKUCICHHE, WIH
KJIeTOYHOe JibixaHue. OxucnutenbHoe QocpopunupoBanue. IYPEKTUBHOCTD
HYHEPreTUYECKOro oOMeHa.

Peakuuum wmarpuuHoro cuHre3a. ['eHermueckas wuHdopmanusa u JIHK.
Peanuzanusi reHetudyeckod uHPoOpMauu B KieTKe. ['eHeTHueckuit KO U €ro
cBoiictBa. Tpanckpunuus — mMatpuunbli cuHTe3 PHK. Tpancasiuus — OuocuHTes
Oenka. Otanbl TpaHcasuuu. KomupoBanue amuHOKHCIOT. Ponb pubGocom B
OonocuHTe3e OenKa.

Heknerounsle ¢GopMbl KU3HM — BHUPYCHl. MCTOpHUS OTKpBITHS BUPYCOB
(A.. WBanoBckuii). OcCOOEHHOCTH CTPOEHUS U JKU3HEHHOIO IMKJA BHUPYCOB.
bakrepuodaru. bone3nu pacreHuid, )KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbBIE BUPYCAMHU.
Bupyc ummynoneduiura yenoseka (BUY) — Bo3Oymurens CIIMla. OOpatHas
TPaHCKpUILMSA, peBepTraza u uHTerpasa. [lpodunaktuka pacnpocTpaHeHUs
BHUPYCHBIX 3a00JIeBaHUM.

Jemoncmpavuu:
Ilopmpemwvi: H.K. Konbos, JI.1. UBanosckuii, K.A. Tumupszes.
Tabnuyor u cxemvi: «Tunel nuTaHus», «MeTadOIU3MY,

«MHUTOXOHIPUSY,
«JHepreTuyeckuii  oOMeH», «Xioporact», «®Dotocuntes», «CrpoeHue
JIHK»,

«CTtpoeHrue U (QyHKIMOHMpOBaHHE TeHay, «CuHTe3 Oenkay, «['eHeTHuecKkuit
KO,
«Bupyce», «bakrepunodarn», «CTpoeHue u KU3HCHHBIH IHMKJI BHpYyca
CIINda,6axktepuodaray, «Pemnukanus JJHK».
Obopydosanue: wmonenu-ammivkanuu «Yapoenue JHK wu
TPAHCKPUIILUSD,



«buocunres 6enka», «CTpoeHue KIeTKku», MoJenb cTpykTypsl JJHK.

Tema 5. PazMHOkeHHe U MHAUBHAYAJbHOE PA3BUTHE OPTAHM3MOB

Krerounslii 1MKI, WM KU3HEHHBIM UK KieTku. MHTepdasza u Muros.
[Ipomeccrl, mpoTekaromue B wuHTEep(daze. Permnmukamus — peakmuss MaTPpUIHOTO
cunteza JIHK. Crpoenne xpomocoM. XpoMOCOMHBIM HA0Op — KapHOTHIL
JIMTIITOMAHBIN M TaruIOUIHBIA XpOMOCOMHBIE HAOOphI. XpoMmaTuasl. [luTonorunyeckue
OCHOBBI Pa3MHOXKEHUS HMHIUBUIYAJIbHOIO PA3BUTHS OPraHU3MOB.

Henenue xnetkn — muto3. Cragum mutos3a. lIpoieccwl, mpoucxopsiiue Ha
Pa3HbIX CTAUSIX MUTO3a. BHOJIOrMYECKN CMBICIT MUTO34.

[Iporpammupyemasi rubenb KIETKU — arnomnTo3.

@®opMbI pa3MHOKEHHUS OpraHu3MoOB: Oecrosoe u mojoBoe. Bumbl Oecronoro
Pa3sMHOXEHUS: JICJICHUE HAJBOE, IMOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BETEeTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIJIOHHPOBAHHUE
OPraHu3MOB, €T0 3HAYECHUE [T CEJICKIIUU.

[TonoBoe pa3MHOXkEHKE, €0 OTJIMYMS OT OECII0JIOrO.

Meiio3. Craguu wmeiosa. [Ipounecchl, mpoucxoAsuMe Ha CTaausX Meio3a.
[ToBenenne xpomocom B Meio3e. Kpoccuarosep. brosiornueckuii CMbICT U 3HAYEHHE
Meno3a.

I"amerorenes — nporecc oOpa3oBaHuUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [100BBIC
JKEJIe3bl: CEMEHHUKHU U SSIMYHUKU. OOpa3oBaHUE U Pa3BUTUE MOJIOBBIX KJIETOK — FraMeT
(cepmaro3ouj, sUIIEKIIeTKa) — criepMaTtoreHe3 U ooreHes. OCOOEHHOCTH CTPOCHUS
SUIEKJIETOK U criepMato30u0B. OmnoaoTBopenue. [lapreHorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOTE€HE3). OMOPHOHANBHOE  PAa3BUTHE
(amOpuorenes). Otanbl 3MOPUOHAIBHOIO PAa3BUTUS Yy MO3BOHOYHBIX >KHUBOTHBIX:
npoOjieHue,  racTpyisiuusi, opradHoreHe3.  IlocTamOpuoHanbHOE  pa3BUTHE.
Tunel MOCTAIMOPUOHAIBHOTO PA3BUTHS: MIPSIMOE, HEMpsiMoe (TUUMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct m pasButme pacreHnit. OHTOr€HE3 IBETKOBOTO PACTEHHUs: CTPOCHHE
CEMEHU, CTAINU PA3BUTHSL.

Jemoncmpavuu:

Tabnuyvr u cxemvi: «DOPMBI PpPa3MHOKEHUS OpPraHU3MOBY», «JIBOWHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «BereraruBHOe pa3MHOXKEHUE
pacTeHun»,

«/enenne knerkm Oakrtepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue
XPOMOCOMBI»,

«Knerounbi 1umki», «Pemmukanmss JHK», «Mwuto3», «Menos3», «lIlpsmoe wu
HEMpsAMOE pa3BUTHE», «['aMeToreHe3 y MIIEKOMUTAIONIUX U YeloBeKay, « OCHOBHBIE
CTaJuU OHTOTCHE3a.

Obopyodosanue: MHUKPOCKOTI, MUKPOIIpenapaThl «CriepMaTo30u1bl
MJICKOIIUTAIOLIETOY, «SHIleKIIeTKa MIleKonuTaromero», «KapuokmHes B KIeTKax
KOpEIIIKa JIyKa», MarHuTHasi MoJeb-anmuinkanusa «Jlenenue kinetku», moaens JJHK,
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MoJieb MeTa(azHOW XPOMOCOMBI.

Jlabopamopnvie u npakmuueckue paoomol:

JlabopatopHass pabora Ne 3. «HaGmrogeHue MuTO3a B KJIETKAX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MHKpPOIIpEnaparaxy.

Jlabopatopnas pabota Ne 4. «3ydeHue CTpOCHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciieacTBeHHOCTb M U3MEHYHUBOCTH OPraHU3MOB

IIpenmer w 3amaum reHeTMKW. Mcrtopus pas3BuTHA TeHETHKU. Poub
IIUTOJIOTUA W SMOpPUOJIOTUM B CTAHOBJICHUM TEHETHKU. BKiIaax pocCHMCKUX W
3apyOeKHBIX YYEHBIX B pa3BHUTHE TCHETUKH. Mertonbl TE€HETUKHU
(ruOpUI0IOTHYECKUM, ITMTOTCHETUICCKHUM, MOJICKYJISIPHO-TeHeTUUeCKUii). OCHOBHBIC
ITEHETUYECKUE TIOHATUA. ['eHeTMyeckas CHUMBOJIMKA, WCIIOJb3yeMas B CXeMax
CKPCIIIMBAHUM.

3aKOHOMEpPHOCTU HACJEJOBAaHUs TMPU3HAKOB, ycTaHOBIEHHbIE ['. Menaenem.
MonorubpuHoe CKpeliuBaHue. 3aKOH €auHO-00pa3usi THOpPUIIOB MEPBOIO
nokojeHud. [IpaBmio 1OMUHUpPOBaHUA. 3aKOH paclICIUICHUsI NPU3HAKOB. ['nmnoresa
YUCTOTHI raMeT. [1oHOEe 1 HEenoJIHOE TOMUHUPOBAHUE.

JlurnbpuHoe CKpelrBaHue. 3aKOH HE3aBUCHUMOTO HAcjieI0BaHUs MPU3HAKOB.
[{uToreneTnueckre OCHOBBI JUTHOPUIIHOTO CKpEIIMBAHUS. AHAIU3UPYIOIIEE
ckpemuBanue. VMcnonb30BaHNE aHATM3UPYIOMIETO CKPEIIMBAHUSA JJISI ONPEACICHUS
TE€HOTHUIa OCOOH.

CuerienHoe HacienoBanue npusHakoB. Pabora T. Moprana no cuernjieHHOMY
HACJICIOBAaHUIO T€HOB. HapyIiieHne cueryieHus: reHOB B PE3YJbTaTe KPOCCHHTOBEPA.

XpOoMOCOMHas TEOPUS HACIIEICTBEHHOCTH. [ €eHETHUECKUE KapThl.

I'enetnka mosia. XpoOMOCOMHOE ONpPEAETCHUE IMoJia. AyTOCOMBI W TOJOBBIE
Xpomocombl. ['omorameTHele u rereporamerHble opraHu3Mbl. HacnenoBanue
MPU3HAKOB,CIEIIJIEHHBIX C MOJIOM.

N3menunBOCTh. BHIBI M3MEHYMBOCTHU: HEHACJEACTBEHHAs] W HACIIEICTBCHHAS.
Pone  cpempr B HEHACJIEICTBEHHON  W3MEHYUBOCTH. XapakTepucTruKa
MOIU(DUKAIIMOHHOW M3MEHUMBOCTH. BapHalnMoOHHBIA psa M BapuUallMOHHAs KpHBas.
HopwMma peakunmnnpusnaka. KonnyecTBeHHbIE M KQUECTBEHHBIC MPU3HAKU U UX HOpMA
peakiuu. CBolicTBaMoIU(PUKAITMOHHON H3MEHUYHUBOCTH.

HacnenctBennasi, wiMm TeHOTHNHYECKas, W3MEHYMBOCTh. KomMOMHaTHBHAs
U3MEHYMBOCTh. MeHo3 U MOJOBOM IMpolecc — OCHOBA KOMOWHATUBHOMU
W3MEHYMBOCTU. MyTarmoHHas u3MeHUnBOCTh. Kiaccudukamuss myTaruii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHbIE. YacToTa W MpUYUHBI MyTaluid. MyTtareHubie (hakTophI.
3aKOH TOMOJIOTUYECKHUX PSAJOB B HaciaeACcTBeHHOW n3MenunBoctyu H.M. BaBumnosa.

BHesnepHas Hacien1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotunm uyenoBeka. (OCHOBHBIE METOABI TEHETUKH
YyeJIOBEKa: FeHeaJIOTMUEeCKU, OJIM3HEIOBBIM, IIMTONCHETUUECKUH, OMOXUMUYECKHUH,
MOJIEKYJISIPHO- F€HETUYECKU M. CoBpemMeHHOe ONpEIECICHUE FeHOTHMA!
MMOJJHOTEHOMHOE CEKBEHHPOBAHWE, T€HOTHUIIMPOBAHWE, B TOM YHUCJIE C IOMOIIBIO



[TL{P-anamm3a. HacnencTBenHble 3a00eBaHUs YeJIOBEKA: TeHHBIE 00JIE3HHU, OOJIC3HU
c HaCJICJICTBEHHOMN MPEIPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE 00JIE3HN.
Comatnueckue W TeHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKU. [IpuHIUIIBI
310pOBOTO 00pasza >KU3HH, JUArHOCTUKH, MPO(UIAKTUKU U JICUCHUS] T€HETUUYECKUX
Oone3Held. MeOuKO-TeHETUYECKOE KOHCYJbTUPOBAaHUE. 3HAYEHUE MEIULUHCKOU
TCHETHUKH B TIPEJOTBPAIICHUH 1 JICYCHUN IeHETUUECKUX 3a00JICBaHUN YeToBeKa.

Jemoncmpavyuu:

llopmpemwi: T'. Mennenb, T. Mopran, I'. ge ®puz, C.C. YerBepuKOB,
H.B. Tumodeer-Pecorckuii, H.J1. BaBuios.

Tabauyvt u cxemvi: « MOHOTMOPHUIHOE CKpEIIMBAHUE M €r0 IUTOTCHETHYECKAs
OCHOBa», «3aKOH PACIICIUICHUSI U €T0 IIMTOTEHETHUYECKass OCHOBa», «3aKOH YMCTOTHI
ramer», «JlurubpuaHoe ckpemmBanue», «lluTonornyeckue OCHOBBI JTUTHOPHUIHOTO
CKpeluBaHus», «Meno3», «B3auMoIeiCcTBUE alIeNbHBIX T€HOBY», «l eHeThuecKue
KapThl PACTEHHM, XKUBOTHBIX M YEJIOBEKa», «l'€HeTHKa Moja», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CLEIUICHHOTO C IOJoM», «KapuOTHIIBI YE€IOBEKAa M KUBOTHBIX),
«Bunpl u3MeHuMBOCTHY, «MoaudukalMoHHas HW3MEHUHUBOCTHY, «HacnemoBanue
pesyc- pakropay, «['eHeTrka rpymni KpoBu», « MyTalluOHHAsI K3MEHYUBOCTDY.

Obopyodosanue: MOJIEJIN-aIIIINKAIlUU «MoHorubpuaHOEe

CKpPEIIMBAHUECY,

«Henonnoe poMuHHpoBaHue», «JurmbpunHoe ckpemuBanue», «llepekpéct
XpPOMOCOMY», MUKPOCKOIT B MUKpoIipemnapar «/[po3zoduia» (Hopma, MmyTaruu (HopMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

Jlabopamopnuvie u npakmuueckue padoomoi:

Jlabopatopnass pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO UIAUTHO]

JlabopaTtopHast paborta Ne 6. «/M3ydeHne MOAU(PUKAITMOHHONW W3MEHUYHBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO psifia U BAPUALMOHHON KPUBO».

Jlabopatopnasi pabora Ne 7. «AHanu3 myTanuii y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTraeckas padota Ne 2. «CocTaBieHre U aHATTU3 POJAOCIOBHBIX YETIOBEKaY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI 0MOTEXHOJIOTHH

Cenexkiusg kak Hayka W IpoUECC. 3apOXKACHUE CENCKUUH W JTOMECTHUKALMSL.
VYuenue H.W. BaBunoBa o 1ieHTpax MPOUCXOXKIACHUS U MHOTO0OpAa3usi KyJIbTYPHBIX
pacteHuil. LleHTpbl MPOUCXOXKICHHS JOMAIIHUX KUBOTHBIX. COpT, MOPO/Ia, ITAMM.

CoBpemMeHHbIE  METOABbl  CENeKIMU. MaccoBbldi W UHIUWBHUAYaJbHbBIN
oTOOpPHI B CENEKIMM pacTeHH W  KUBOTHBIX. OIlleHKa  JKCTephbepa.
brnuzkopoacTBeHHOE CKpemuBaHue — WHOpuauHr. Yucrtas nuHus. CkpeniuBaHue
yuCThIX JuHUHN. ['eTeposuc, wim rudpuanas cuia. HepoacTBeHHOE CKpelrBaHUE —
aytOpununr. Otnanéunas rudpuauzanus u e€ ycnexu. ICKyCCTBeHHBIN MyTareHes u
MOJyYEHUE NOJUIUIOUAOB. JIOCTHXKEHHSI CEJIEKIMU PAaCTEHUW, >KUBOTHBIX W
MHKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab NPOM3BOACTBA. ['€HHasT WHXXEHEpHUsA. OTallbl
co3nanus pekomOuHantHoM JIHK wu Tpancrennsix opranusmoB. Kretounas

9



uHxeHepus. Kiietounble KyJnbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE PACTECHHIA.
KitoHupoBaHue BBICOKOITPOIYKTUBHBIX CEJIbCKOXO35IIICTBEHHBIX OpraHU3MOB.
Okonorudeckue u stuueckue mpodiaemsl. 'MO — reneTndecku Moau(UIIMPOBAHHBIE
OpTaHU3MBI.

Jemoncmpavyuu:
Ilopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. 1BaHoB.
Tabauysl u cxemwi: xapTa «L{eHTpBI IPOUCXOXKIECHUS U MHOTOOOpa3us
KyJbTYpHBIXpAacTeHUI», «[lopoibl  HOMAIlIHUX  KUBOTHBIX», «Copra
KYJbTYPHBIX pacTeHui»,
«Otnanéunas rudpuanzanus», «Padotel akagemrka M.®. Banosay,
«lTonmumnonausy»,
«OO0bekThl  OWoTexHosorun»,  «KierouHele  KyJabTypbl U
KJIOHUPOBAHHEY,
«KoHcTpynpoBaHue ¥ NEPEHOC TEHOB, XPOMOCOM.
Obopyoosanue.: MyISKY TIJI0JI0B U KOPHEIUIOIOB AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.

Jlabopamopnwvie u npakmuueckue padomai:

Okckypcust «OCHOBHBIE METOAbI M JIOCTHKEHHSI CEIIEKUWH PAcTEHUW U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEILHBIM ~ y4acTOK, B  TEIUIMYHOE  XO3SHCTBO, JIabOpaTOpHIO
arpOyHHUBEPCUTETA UM HAYYHOTO LICHTPA)».

10 KJIACC

Tema 1. DBosronIMOHHASA OMOJIOTHSA

[Ipenmocbulkn BO3HMKHOBEHHUS JBOJIIOLMOHHOM TEOPHUH. DBOJIFOLIMOHHAA
Teopust U €€ MecTo B Ouosiorvu. BiMsiHHE 3BOJIONMOHHOW TEOpPUM Ha Pa3BUTHE
OMOJIOTUY U IPYTUXHAYK.

CeugerensctBa dBOomonMU. [lasleOHTONOTMYECKME:  TOCIENOBATENBHOCTD
NOSIBJICHHUS BUJOB B TaJICOHTOJIOTMYECKON JIETONMCH, TEpeXOAHble (OPMBIL.
buoreorpaduyeckue: cxoncTBo u paznuune ¢hayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOJACTBAa M Ppa3inyusi HSMOPUOHOB pa3HbIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIC,
pyIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeHd Yy Bcex
OpPTaHHU3MOB.

OBomtormonHass  teopusi Y.  JlapBuna. IIpeanochliku  BO3ZHUKHOBEHUS
napBuHU3Ma. [[BrKyliMe Cuibl ABOJIONUMU BHJIOB 1o JlapBuHy (M30BITOYHOE
pPa3sMHOXKEHUE TIPU OTPaHUYECHHOCTH peCypcoB, HeoIpeaeneHHas
W3MEHYUBOCTh, OOpbOa 3a CyIlleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cuntetnueckass Teopus odBojonuu (CTD) um e€ OCHOBHBIC

nosiokeHust. Mukpospomtouus. [lomynsuus kak eIWHHIA BUAA U

ABOJIIOLIUH.

JBrxkymue cuibl (pakTopbl) SBOJIIOLMKA BUIOB B Mpupoae. MyTanuoOHHBIN
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mpouecc u KOMOWHATHBHASI W3MEHUHUBOCTb. HOHYJI}IHI/IOHHBIG BOJIHBI 1 ﬂpeﬁ(b I'CHOB.
I/IBOHHHI/I}I HMUTPpaAlUL.

EctecTBeHHbIli 0TOOp — Hampapisiomuid ¢akTop ABoJONUH.  DOpMBI
€CTECTBEHHOT00TOOPA.
[Ipucnoco0aeHHOCTD OpTraHMW3MOB KaK  pe3yJbTaT 3BOJIIOIUU.

[TpumepbinprcniocoOsieHni y Opranu3mMoB. ApoMOp(o3bl U UANO-aJalI TAIIIH.

Bun u Bugoo6paszoBanue. Kpurepun Buga. OcHOBHBIE ()OPMBI
BUJI000pa30BaHus: reorpapuueckoe, 3K0JI0rn4ecKoe.

Maxkpospomoriusi.  dopmbl  3BomrouMu:  (uIETHYECKAS,

JMBEPreHTHAsl, KOHBEPT€HTHAS, IIapajlIebHAsL.

HeoOpatumocTs 3BOJIOLUY.

[IpoucxoxaeHue OT HECNEUUATU3UPOBAHHBIX IMPEIKOB.

IIporpeccupyromascrnennanu3anys. AantuBHas paJdanus.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnen, XK.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M.
bap,d. I'ekkens, ®. Mromep, A.H. Cesepiios.

Tabauyst u cxemwvl: «PazBuTne OpraHU4ecKoro Mupa Ha 3emiiey, «3apoabliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl 60pLOBI 3a
CYIIIECTBOBAHUEY,

«EctecTtBeHHBIN 0TOOpY», «MHOr0o0Opa3ue copToB pacteHuit», «MHorooOpasue

MTOPOIKUBOTHBIX», «lTonmynsiummy,  «MyTtanuoHHas
U3MEHUYUBOCTEY», «ApoMopdo3bI»,

«nnoamantaruny, «O0mas aereHepamnus», «J[BIxyime CUbI 3BOJIIOIUNY,

«Kapra-cxema Mapuipyra nyremectsus Y. JapBuHa»,
«boppba  3a CYILIECTBOBAHHE,
«IIpucnocoOIEHHOCTh ~ OpPraHU3MOBY, «I"eorpaduueckoe
BUI000pa30BaHUE,

«IKOJIOTHYECKOE BUI000PA30BAHUE.

Obopyoosanue. KOIIEKIHS HACEKOMBIX C Pa3TUYHBIMU TUITAMH OKPAaCKH, HAOOP
TJIOJTOB M CEMSIH, KOJUTEKITHS «[IprMephl 3aUTHBIX MPUCITOCOOICHUH Y )KUBOTHBIXY,
Mozenb «OCHOBHBIE HaIpaBlEHUs DBOJIONHMWY, 00bEMHas Mozenb «CTpoeHue
TOJIOBHOTO MO3Ta TIO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, KOUIeKIus «DOpMBI  COXPaHHOCTH
UCKOTIAGMbIX KUBOTHBIX H pacTeHWi», wmonens ammumkamus —«llepekpécr
XpOMOCOMY, BIaKHBIE TIpemnapaThl «Pa3Butue HacekoMoroy», «Pa3BuTHe IATYIIKNY,
MUKpOTpenapar
«JIpozoduiay (Hopma, MyTanriu (OpMbI KPbLIILEB U OKPACKH TeNa).

Jlabopamopnsie u npakmuueckue pabomot:

Jlabopatopnass pabora Ne 1. «CpaBHeHHe BHUIOB 1O MOP(HOIOTHIECKOMY
KPUTEPHIO.

JlaGoparopHass paborta No 2. «Onucanue MIPUCITIOCOOJICHHOCTH
OpraHu3Man €€ OTHOCUTEIILHOTO XapaKTepay.
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Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HU HA 3emJie

JloHay4yHbl€ NPEICTAaBIEHUS O 3apOXKIACHUM KU3HU. HayuyHble rumoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: aOMOreHe3 M MaHCHepMusa. XHUMHUYEcKas
BOMIOLMSA. AOHOrEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEpUMEHTAIIBHOE MTOATBEPKICHNE XUMUYECKON 3BOJIIONMHU. HadanpHble 3Tansl
ononornyeckor sBomonuu. I'mnoreza PHK-mupa. dopmupoBaHue MeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKHM M WX 3BOJIIOLUS.
®opMHpPOBAHUE OCHOBHBIX IPYIIII KUBBIX OPraHU3MOB.

Pazgutne ku3Hum Ha 3emsie 1Mo dpam U nepuoaam. Karapxen.
Apxetickasiu mpoTepo3oiickas 3pbl. [laneo3oiickas 3pa u €€ mepuoIibl: KEMOPHUINCKHIMA,
OPAOBUKCKHUH,CUITYPUNCKHM, IEBOHCKAM, KAMEHHOYTOJIbHBIMN, IIEPMCKHUM.

Me3so30¥cKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUI, METIOBOM.

Kaiino3zolickas spa u €€ nepuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIH,

AHTPONOT€HOBBIN. XapaKTEPUCTHUKA KJIMMaTa u
TEOJIOTUYECKUX nporieccoB. OCHOBHBIE 3Tarlbl

ABOJIIOIIMU PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl Yy pacTeHUHN U
KUBOTHBIX.

[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak OTpakeHue -dBomouuu. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OBOJIOIMS  YeIOBEKA. AHnTpononorus Kak HayKa. Pa3Butue
MPEACTABICHUI O MPOUCXOXKIACHUHM YeJIoBeKa. MeToAbl M3Y4YeHUs aHTPOIIOTeHE3a.
CxonctBa W pasziuyMsl 4YeloBEKa M KUBOTHBIX. CHUCTEMATHYECKOE IMOJIOKEHUE
YeJI0BeKa.

JIBxymue cuibl (hakTopsl) aHTpornorenesa. HacineacTBeHHass M3MEHYMBOCTh
U ecTecTBeHHbI 0TOOp. OOmecTBeHHBI 00pa3 KWU3HU, W3rOTOBIEHUE OpYIUl
TPYJa,MbIIICHUE, PEYb.

OcCHOBHBIE CTaaUU U BETBH HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbli, YemoBek nMpsAMOXoasiuni, YelroBek HeaH1epTalibCKuid, YenoBEK pa3yMHBIi.
Haxonku ~ uCKOmaeMbIX  OCTAaTKOB,  BpeMs  CYILECTBOBAaHUS, 00J1acTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

Yenoseueckre packl. OCHOBHBIC OOJIBIIIAE PACHL: €BPONICOUTHAS (€Bpa3HiicKasi),
HErpo-aBCTpaJIOn IHAsl (PKBATOpHUAIbHAs), MOHTOJIOMAHAS (a3UaTCKO-aMepUKaHCKas).
YepThl nOpHUCTIOCOOJIEHHOCTH TMPEACTaBUTENIEH YEIOBEUECKMX pac K YCIOBUSM
cyiectBoBanus. EnquncTBo yenoBeyeckux pac. Kputuka pacusma.

Hemoncmpauuu:
llopmpemuwi: ®©. Penu, JI. Ilactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.
Tabnuyvt u cxemovl: «Bo3HukHOBeHHE COJHEYHON CHCTEMBDY,
«Pa3BUTHEOPTaHUUECKOTO MUPay, «PacturenpHas
KJIETKa, «KuBoTHas KJIETKaY,
«IIpokapuotnueckass kieTka», «CoBpeMEHHass CHUCTeMa OpPraHUYeCcKOro
MHUpPay,
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«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U YeTTOBEKOOOPA3HBIX

00e3bsIHY,

«OCHOBHBIE MECTa MAJICOHTOJOTUYECKIX HAXOJO0K MPEIKOB COBPEMEHHOTO

YeJI0BEKay,

«/peBHenmme moam», «lpeBHne mogm», «llepBeie  coBpeMeHHbIE
JIIOTTAY,

«YenoBedeckue pachb».

Obopyodosanue: MYJISIKA «IIpoucxoxaeHue YeJI0BEKay (6rocTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMAaHbOHIIA), CICNKU WIH
U300pKEHHUSI KAaMEHHBIX OpYIud TMEepBOOBITHOTO YeoBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebna), TeoxpoHoyoruueckass Tabmuna, Koulekuus  «Dopmbl
COXPaHHOCTH MCKOMAEMbIX YKUBOTHBIX M PACTCHUI».

Jlabopamopuvie u npakmuyeckue padoomoi:
[Ipaktuueckas pabora Ne 1. «M3ydyeHue  HMCKOMAEMBIX  OCTATKOB
PACTEHUM U )KUBOTHBIX B KOJUICKITUSX .

OKCKypcusi «OBOJNIOLMS OPraHWYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIMUIIM KPAaeBEIUECKUN My3€eil).

Tema 3. OpranusMsbl 1 OKPYKAKOLIAs Cpeaa

DKoJIOTHsI KaK HayKa. 3aJayd M paslieibl SKOJOTruu. MeToJbl 3KOJOTHYECKHX
UCCJIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0oOWTaHMS OPraHU3MOB: BOJAHAs, HAa3€MHO-BO3AYIIHAs, IIOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxkonornueckue  ¢dakTopel. Kiaccudukarus  IKOJOTHYECKUX  (DAKTOPOB:
abnoTtuyeckne, OWMOTHUYECKME U aAHTPOINOreHHble. JIeHCTBUE HSKOJOTMYECKUX
(bakTOpOB Ha OPTAHU3MBI.

Abunotnyeckue (HakTopbl: CBET, TEMIEparypa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenusi  OpraHU3MOB K  JIEWCTBHIO  aOMOTHYECKHX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckue Qakroppl. Buasl OMOTHYECKUX B3aMMOJICHCTBUN: KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 M ero ¢opmsel. [lapazutusMm, koomepaiusi, MyTyalu3M,
KOMMEHCAJIN3M (KBAPTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTPAIU3M.
3HaueHue OMOTHUYECKUX B3aMMOJICUCTBUI JUTSI CYILIECTBOBAHUS
OpPTraHHU3MOBB NPUPOIAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTEePUCTHUKW  momyisiuuud. (OCHOBHBIE  TOKa3aTenu
NOMYJSIUMN: YHCIEHHOCTh, IUIOTHOCTb, POXIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCIEHHOCTH MOIMYJISIIUU U €€ peryJIsius.

Hemoncmpauuu:

Ilopmpemuwi: A. I'ym60onbaT, K.®. Pynbe, O. ['ekkerns.

Tabnuyvt u cxemor: xapta «lIpupoanbie 30HbI 3emin», «Cpeabl OOUTaHUS
OopraHu3MoBy», «®otonepuoausmy», «llomymsmun», «3aKOHOMEPHOCTH PpOCTa
YUCJICHHOCTH TONYJISIITUU UHPY30puu-TyPenbkuy, «IIuieBsie menm.

Jlabopamopnsle u npakmuueckue pabomol:
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JlaGoparopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTH
pPaCTeHHITN3 Pa3HBIX MECT OOUTAHUSY.
JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pPa3BUTUE YEPEHKOB
KoJIeycay.
[Ipaktuueckas padota Ne 2. «[loacuér MIOTHOCTU MOMYJIALMN pa3HBIX BUIOB
pacTeHu».

Tema 4. Coob1ecTBa U IKOJIOTHYECKHE CHCTEMbI

Coo0miectBO opranu3smMoB — OuoieHo3. CTpyKTypel OHOIIEHO3a: BHJIOBasi,
NpPOCTpAaHCTBEHHAsA, Tpoduueckas (mumeBas). Bwuapl-nomuaantel. CBs3u B
OUOILIEHO3E.

DkoJjorndeckue CcucTeMbl (9kocucteMmbl). [loHaTne 00 »dKocucTtemMe U
ouoreonieHoze. DOYHKIHUOHAIbHBIE KOMIIOHEHTHI  JKOCHCTEMBI:  MPOAYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEHIECTB M MOTOK SHEPTHU B DKOCHUCTEME.
Tpoduueckue (nuieBsie) ypoBHUIKOCUCTEMBI. [lnmeBbie nenu u cetu. OCHOBHbBIE
MOKa3aTelid dSKOCHUCTEMBbI: Ouomacca, MNPOAYKIHUS. ODKOJOTUYECKHE MUPAMMUIBL:
NPOAYKIIMU, YHUCICHHOCTH, Ouomacchl. CBOWCTBA 53KOCUCTEM: YCTOWYUBOCTb,
caMmoperyisiuus, pazsutrue. CyKieccusi.

[IpupoanHbie 3KOCHUCTEMBI. DKOCUCTEMBI 03Ep U PEK. DKOCHUCTEMa XBOWHOTO
WJIU IIUPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTE€HHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI.

YpO03KOCUCTEMBL.
buonornyeckoe u X035UCTBEHHOE 3HAYECHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (daktop ycrToumBocTH 9kKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opa3us Ha 3eMIie.

VYuenue B.M. Bepnaackoro o Ouocdepe. I'paHunpl, coctaB u CTPyKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkuun. OcobeHHoctn Ouochepsl Kax
rJI00aJIbHOM  AKOCUCTEMBI. J/[MHaMmHueckoe paBHOBecMe€ U oOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemiecTB ¥ OMOTEOXMMHUYECKHE IMKJIBI JIEMEHTOB (yriepoja,

azoTa).
3oHanbHOCTHL Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenopeuectBo B Omochepe 3emiit. AHTPONOTCHHBIE  H3MEHEHHUS B

ouocdepe.

['11o6aabHBIC SKOJIOTHYCCKHIE MTPOOIEMBI.

CocymiecTBoBaHue MpUpo bl U denoBedecTBa. CoxpaHeHue OMopazHO0Opa3us
KaKk OCHOBa ycToWuumBocTH Ouochepbl. OcCHOBa palMOHAIBHOTO YIPaBICHUS
MPUPOJHBIMA PECYpCaMHM U WX HUCIOJb30BaHHE. JloCTMKeHUs OUOJOTUM M OXpaHa
TIPUPOJIBI.

Hemoncmpauuu:
Ilopmpemuwi: A. JIx. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.
Tabnuyer u cxemwr: «llumeBsle nenw», «bHOIIEGHO3: COCTaB M

CTPYKTYpay,
«IIpuponnbie COOO0IIECTBAY, «Ilenu MUTaHUSD, «IKOoJOoTnYecKas
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nupamMuaay,
«buocdepa u yenoBek», «IKOCUCTEMA IMIHUPOKOIMCTBEHHOTO Jiecay, «IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3z  Bomoémay»,  «Arpouenos»,  «lIpumepHbie
aHTPOIOTEHHbIEC BO3JIEUCTBUS Ha MPUPOAY», «BakHeille UCTOYHUKY 3arps3HEHUs
BO3JlyXa W TPYHTOBBIX BOJ», «llouBa — BakHeHmas cocTaBisitorias Omochepbn,
«®Daktopel  nerpamauud  nouBy,  «llapHukoBeii  3ddexT»,  «DakTOpbI
PaIMOAKTUBHOIO 3arpsi3HeHus Ouocdepb», «OOmAs cTpykTypa Ouochepb»,
«PacnpocTpaneHue xu3Hu B Onochepe»,
«O30HOBBIN 3kpaH buochepr», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopor
a30Ta B PUPOJIEN.
ObopynoBanue: MO/IeJTb-alTIINKALIHS «Tunuunere OHMOLIEHO3bI»,
repbapuii
«PactutenbHble cooOlIecTBay, KOUleKuuu «buoiieHo3y», «Bpeaurenu Ba)KHEUIIMX
CEILCKOXO3SIICTBEHHBIX KYJBTYp», repOapuu U KOJUICKIIUU PACTCHUN U KUBOTHBIX,
MPUHAJJICKAIINE K PA3HBIM 3KOJIOTMYECKUM TPYyIIIIaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepanuu, n300pa)KeHUsI OXpPaHsIEMbIX BUJIOB PACTEHUM U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO BUOJIOTUN HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

Cormacio ®I'OC COO ycraHaBIMBAIOTCS TpeOOBaHUS K pe3yibTaTam
OCBOEHUS 00YYaIOIUMUCS TPOTPAMM CPEAHETO 00IEro 0Opa30BaHuUs: JTUYHOCTHBIM,
METaIpPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType IHMYHOCTHBIX pPE3yJBTaTOB OCBOCHHUS mpeaMeTa «buomorus
BBIICIICHBI CIICAYIOIIME COCTAaBJISIONINE: OCO3HAHHE OOYYAIONIUMHUCS POCCHUCKOM
IPaXJIaHCKOM UJIEHTHYHOCTHU - TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSATEILHOCTH W CaMOOTPE/CICHUIO, HAJINYUe MOTHUBAMM K OOYYCHUIO
Owoyorny, IeJeHANPABICHHOS pa3BUTHE BHYTPEHHUX YOCKIECHWH JTUYHOCTH HaA
OCHOBE KITFOUEBBIX IICHHOCTEH W HCTOPHUUYECKHUX TpaIULIANA pa3BUTHSA
OHMOJIOTHYECKOTO 3HAHHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYaromuXxcs
PYKOBOJICTBOBAThLCS B CBOCH JIEATEIIBHOCTH IIEHHOCTHO- CMBICIIOBBIMH YCTaHOBKAMH,
NPUCYITAMHA CHCTEME OHOJIOTHYECKOTO OOpa30BaHWs, HAJIUYHE SKOJIOTHYECKOTO
IIPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh IICJIM U CTPOUTH KU3HECHHBIC TIJIAHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHMS npeaMmeTa «buonorusn»
JOCTUTAIOTCSIB  €IMHCTBE y4yeOHOW W BOCIUTATENbHOM  JIEATEIBHOCTH B
COOTBETCTBHUM  C TpaJAULIMOHHBIMU POCCHIICKUMHU COLIMOKYJIbTYPHBIMH,

UCTOPUYECKUMH U TyXOBHO- HPABCTBEHHBIMH LIEHHOCTSIMU, MPUHATHIMU B OOILIECTBE
IpaBWJIaMd M HOPMaMHu MOBEACHUSA U CIIOCOOCTBYIOT MpoOIleccaM CaMOINO3HaHMS,
CaMOBOCIIUTAHUSI M CAMOPA3BUTHS, Pa3BUTUS BHYTPEHHEW NO3UIUU JIMYHOCTH,
NaTPUOTHU3MA, YBAXKEHUSA K 3aKOHY M MPABONOPAJKY, YEJIOBEKY TPyAa U CTaplieMy
MOKOJICHUIO, B3aMMHOTO YBaXXEHUS, OEPEKHOTO OTHOLIEHUS K KYJIbTYpPHOMY
HACJIEIUI0 M TPaJuLUsM MHOTOHAIMOHAIBHOTO Hapona Poccuiickonn ®enepanyu,
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MIPUPOJIE U OKPYXKAIOILIEH Cperie.

JImdHOCTHBIE pe3yabTaThl OCBOCHUS y4eOHOTO mpeameTa «bruomorusy JOIKHBI
OTpaxkaTb TOTOBHOCTb M  CIIOCOOHOCTh OOYyYaloIIMUXCS PYKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIluM,  TO3UTUBHBIX  BHYTPEHHHX  YOEKIEHHUM,  COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCUMCKOTO OOIIECTBa, pACUIMPEHHE >KU3HEHHOTO
ONbITA W ONBITA ACATEIBHOCTH B MPOLECCE PEANM3ANUU OCHOBHBIX HAIPaBICHUUN
BOCIIUTATENBHOUN JESTEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCcKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTh rpaXKIaHCKOMN MO3UIIUU oOyuaronierocs KaK
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOT0 OOLIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIHMOHHBIX TpaB M OOS3aHHOCTEH, yBa)KeHUE
3aKOHaW MPABOMOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AEATENBHOCTH MPU CO3JAHUU YUEOHBIX
IPOEKTOB, pEIIEHWHM YYEOHBIX W  [IO3HABATENbHBIX  3aJa4, BbBIIOJHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB ONpPENENITh COOCTBEHHYIO MO3UILINIO M0 OTHOUICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€,

YMEHHUE YYUTHIBaTh B CBOMX JACUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJECHCTBUS JIIOJIE C pa3HbIMH YOEXKIEHUSMHU, KyJIbTYPHBIMU LEHHOCTAMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B IIPOLECCE COBMECTHOIO BBINOJHEHHUS
yueOHBIX, TIO3HABATEJIbHBIX U  HCCIENOBATEIbCKUX  3a/lad, YBaXXUTEJIbHOTO
OTHOUIEHUS! K MHEHHUIO OIMNOHEHTOB IMpU OOCYXIEHUU CIHOPHBIX BOMPOCOB
OMOJIOrMYECKOr0 COJEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHOU M BOJIOHTEPCKOU AEATEIBHOCTH;

2) MaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakJIaHCKOW WACHTHUYHOCTH, MAaTPUOTH3MA,
YBAKEHUSI K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH mnepen PoauHowu,
rOpIOCTH 3a CBOM Kpal, CBOK PoauHy, CBOM S3BIK U KYJBTYpPy, NPOLLUIOE U
HAaCTOsIIEe MHOTOHAIMOHAIIBHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIEHUE K MPHUPOJHOMY HACICIUI0 W MaMSITHHUKAM IIPUPOIBI,
JIOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTMH, TOHUMAaHUS 3HAYEHUsI OUOJIOTUH B TTIO3HAHUYW 3aKOHOB MPUPOJIBI, B KU3HU
4eJIoBeKa M COBPEMEHHOI'0 00I1IECTBA;

ujenHas yOexJIEHHOCTb, TOTOBHOCTh K CHyKeHUI0 M 3ammure (OreuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AYXOBHO-HPaBCTBEHHOT'0 BOCIIMTAHMS:
OCO3HaHME  JYXOBHBIX  I[IEHHOCTEM  POCCHUHCKOIO0  HapoAa;
c(OPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,  ATUYECKOTO
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MOBEJICHUS;
CIIOCOOHOCTh OIIEHMBAaTh CUTYallMI0O W NPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTHUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HaHWE JIMYHOIO BKJaJa B IMOCTPOEHUE YCTOMYMBOro OyAyLIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS LICHHOCTEH CEMEUHOM KU3HU B COOTBETCTBUHU C TPAJAUIIUSIMU
HapoaoB Poccuu;

4) ICTETHYECCKOI'O BOCIIMTAHUSA
I9CTCTUYCCKOC OTHOIICHUC K MHUPY, BKIIO4YAsA I3CTCTHKY 6I>IT8,, Hay49YHOI'O H
TCXHHUYCCKOI'O TBOPYCCTBA, CIIOpTAa, TPpyda, 06HI€CTB€HHI)IX 0THOIH€HPII>1;
IIOHMMAaHHUC SMOLIMOHAJIBHOI'O BO3I[CI>10TBH$I JKUBOM IIpHUpOJAbI " ee OCHHOCTH,
TOTOBHOCTb K CAMOBBIPAKCHHUIO B pPa3HBIX BHAAX HMCKYCCTBA, CTPCMIICHHC
IMPOABJIATDH
KadycCTBa TBOp‘lGCKOfI JINIHOCTH,

5) ¢pu3nyeckoro BocHHUTAHUS, (GOPMHPOBAHUS KYJLTYPbI 310pPOBbSI H
IMOLMOHAJIBHOTO 0JIAT OOy UM

MOHMMAaHUE U peau3alus 310pOBOT0 U 0€30macHOro 00pasza XKU3HU (310pOBOE
NUTaHue, COOMIOJICHUE TUTUEHNYECKUX TPABWII U HOPM, COAIaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTAbIXa, peryjspHas (u3udeckas aKTHUBHOCTH), OEpEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHUE IEHHOCTH TPaBWJI  HWHAMBUAYAJLHOTO W  KOJIJICKTUBHOIO
0€301acHOTO MOBEJCHUS B CUTYAIIUIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIO/ICH;

OCO3HaHUE TMOCJIEICTBUH M HENpUSITHUS BPEAHBIX NPHUBBIYEK (yHOTpeOJIeHUS
aJIKOT0JIs, HAPKOTUKOB, KypEHHUS );

6) TPyI0BOr0 BOCIIMTAHMS:

TOTOBHOCTbH K TPY/y, OCO3HaAHUE IICHHOCTH MacTEePCTBa, TPYAOTI00HE;

FOTOBHOCTb K AaKTUBHOW JAEATEIIBHOCTA TEXHOJIOTMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHUITMUPOBATH, INIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO JI€SITEIIbHOCTB;

WHTEpPEC K pa3InyHbiM cdepaMm MpoPecCHOHATBHON MESITCIIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccut ©  pearnu30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O W CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOTHYeCKOro BOCIIMTAHHUS:

AKOJIOTUYECKU 1EJIEeCO00pa3HOe OTHOIIEHHE K MpPUPOJIe KAK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHHS;

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOW KYJIBTYpPhI: MPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TOCTYNKOB W OLIEHKA MX BO3MOXHBIX TIOCIEICTBUI ISt
OKPYKarUIEN CpEebl;

OCO3HAHHWE TJIOOATBHOTO XapaKTepa HJKOJOTHMYECKMX NpoOJeM U MyTed Hux
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peuieHus;

CIOCOOHOCTH MCHOJIB30BaTh MpUOOpETaeMble MPU HU3yUYEHUU OUOJIOTMH 3HAHUS
U yMEHMs OpU  pelleHHMH  NpoOJeM, CBA3AHHBIX C  PalMOHAJIBHBIM
MPUPOJIONIONb30BaHUEM  (COOJNIO/ICHUE  TMpaBWwil  MOBEJICHHUSI B IPUPOJIE,
HAIIpaBJICHHBIX HAa COXPAaHEHUE PABHOBECHS B DJKOCHCTEMAaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JECHUCTBHM, IMMPUHOCAIINX BPEA OKPYKAlOIIEW IMPUPOIHOU
cpele, yMEHHE MPOrHO3MPOBATh HEOIArONPHUSTHBIE 3KOJOTUYECKUE TOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUI U NIPEAOTBPAIIATh UX;

HaJU4Hhe Pa3BUTOrO 3KOJIOIMYECKOTO MBIIUICHHS, SKOJOTUYECKON KYJIbTYpHI,
OIBITA EATEIBHOCTH YKOJIOTUYECKON HAIPABIECHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMM B  [IO3HAaBAaTEJIbHOM, KOMMYHUMKATMBHOM W  COLMAJIbHOM  IIPAKTHUKE,
TOTOBHOCTM K YYacTUIO B TMPAKTHYECKOW JEATEIbHOCTH  3KOJOTMYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSL:

c()OPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HAyKHM U OOILIECTBEHHOW MpPaKTUKU, OCHOBAHHOTO Ha JHAJiore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE S3BIKOBOM M YHUTATENIbCKOM KyJIbTYpbl KaK CpEICTBa
B3aMMOJICUCTBHS MEXY JIFOJIbMH U IIO3HAHUS MUDA;

[OHUMaHHE CHenu(pUKH OWOJIOTUM KaK HAayKd, OCO3HaHUS €€ poJiu B
(OpMHUPOBAHUU PALIMOHATIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUH  ILEJIOCTHOTO
MPEACTaBICHUST 00 OKPYXalolleM MHUPE KaK O €IMHCTBE MPUPOJbI, YEIOBEKA U
oOmiecTBa, B TO3HAHMM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pelleHuu MpodiemM
COXpaHEHUs! TPUPOIHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OHOJIOTUM [UJIsl COBPEMEHHOH LMBUIM3ALUU:
o0OecrieyeHrss HOBOTO YPOBHSI Pa3BUTHUSI MEIWLMHBI, CO3JaHHE IEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX PeIllaTh PeCYpPCHbIE TPOOJIEMbl Pa3BUTHUS YEJIOBEYECTBA,
MOKWCKa MYyTEeW BBIXOJA W3 TJI00AJBHBIX IKOJIOTHYECKUX MpodiieM U obecreueHus
nepexoja K yCTOWYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY HCIIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTaHIapPTOB KU3HMU;

3aMHTEPECOBAHHOCTh B TMOJIYYEHMM OHOJOTMYECKMX 3HAHMW B  LEJAX
MOBBIIICHUS 00ILEN KyIbTYphl, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTaBHOM
4acTU (PYHKIIMOHAJILHON TPAaMOTHOCTH O0ydYaroImuxcs, GopMUPYyEMON MPU U3yUYESHUU
Onosoruu;

NOHUMAHUE CYIIHOCTH METOIOB II03HAHUS, HCIOJBb3YEMbIX B €CTECTBEHHBIX
HayKax,CIIOCOOHOCTH MCIOIb30BaTh MOTydaeMble 3HaHUS JJI aHAIU3a U 0ObSICHEHUS
SBJICHUM OKPYKAIOLIEro MUpa U MPOUCXOAALIMX B HEM U3MEHEHUH, YMEHUE JeJ1aTh
OOOCHOBaHHBIE 3aK/IIOUYEHHUS HA OCHOBE HAyyHbIX (DAKTOB U HUMEIOUIUXCA
JAHHBIXC LEJBIO MOJTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OHOJIOTHYECKHE 3HAHMS IS
pElIeHUANPOOIEM B PEAIbHBIX KU3HEHHBIX CUTYAIHIX;

OCO3HaHWE LIEHHOCTH HAy4YHOW JESTENbHOCTH, TOTOBHOCTh OCYILECTBIISAThH
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MIPOEKTHYIO U HUCCIEN0BATENBCKYIO IESITENbHOCTh NHANBUAYAJIBHO U B FPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTP K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUI IO OHOJIOTMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHble pe3ylbTaThl OCBOCHHUS Yy4ueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuuMble s (OpPMHpPOBAHUS MHUPOBO33PEHUSI  O0O0YYarOIIMXCS
MEXIUCHUIUITMHAPHBIE (MEXIpeIMETHbIE) OOLIeHAYYHbIC TOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHMHbBI MHUpAa U CHEUU(UKY METOJOB IO3HAHUA,
UCITOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPIHs, SIBJEHUE, IPOLECC,
CUCTEMa, Hay4yHbIM (PAaKT, MPUHLMI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCJeI0BaHNEe, HAOIIOEHUE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTrUX), YHUBEPCAIbHbIE
yueOHble  JeHCTBUS (IIO3HABaTElbHbIE, KOMMYHHUKATHBHBIC, PETYJSTUBHBIC),
obecneunBaromye GOpMUPOBAHNE (PYHKIIMOHAIBHOM T'PAMOTHOCTH MU COLMAIbHON
KOMIIETEHIIMM  OOYYalolUXCs, CHOCOOHOCTh  OOy4YaloIMXCAd  HCIOJIb30BATh
OCBOCHHBIE MEKIUCLUUIIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbBIC
y4eOHbIE IMCTBUS B TO3HABATEILHON U COLIMAIBHON MTPAKTHUKE.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIC JeCTBUS
Bba3oBble Toruueckue AeicTBUA:

CaMOCTOSITENIbHO  (OpMYyJIUpPOBaTh U aKTyaJU3UpoBaTh  MpoOiemy,
paccMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPM OCBOEHWUM 3HAHUM MPUEMBI JIOTUYECKOIO MBIIICHUS
(aHanu3a, cuUHTE3a, CpaBHEHUs, Kiaccuukamuu, o00OIIEeHUs), PACKPBIBATh CMBICI
OMOJIOTMUYECKUX MOHATUN (BBIACNATh MX XapaKTEepHbIE MPU3HAKH, YCTaHABIUBATh
CBSI3M C IPYTMMH MOHSATUSAMH );

OmpeneNnsaTh UEIH JESITeNIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JNOCTHKEHHSI,COOTHOCUTD PE3YJIbTaThl AEATEIBHOCTH C IIOCTABIECHHBIMU LIEJISIMU;

HCIIOJIb30BaTh OMOJOTMYECKUE MOHSTHUS ISl OOBSICHEHUS (PAKTOB W SBJICHHUI
YKUBOMIIPUPOIBI;

CTPOUTH JIOTMYECKUE pacCyXAeHHs (MHIYKTUBHbBIC, JI€AyKTUBHbBIE, IO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUYUS B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBObI U 3aKIIFOUCHUS;

OPUMEHSTh CXEMHO-MOJICNIbHBIE CPEJCTBA JJI MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€M W OTHOIIEHWH B H3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKke
NPOTUBOPEYHMI PA3HOTO POJIA, BBIABICHHBIX B Ppa3IMYHBIX HMHPOPMALMOHHBIX
MUCTOYHHKAX;

pa3zpabaThiBaTh IUIaH PEHICHUS MNpoOJeMbl € y4E€TOM aHaldu3a WMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJbTATOB
LEJSIM, OLIEHUBATh PUCKHU TOCIIECTBUN JEATEIBHOCTH;

KOOPJMHHUPOBATH U BBIMIOJIHATH Pa0OTY B YCIOBUSAX PEATbHOTO, BUPTYAIbHOTO U
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KOM6I/IHI/IpOBaHHOFO BSaHMOHCﬁCTBHH;
pa3BUBaTh KPCATUBHOC MBIIIJICHUC IIPU PCHICHWUH KU3HCHHBIX HpO6J’I€M.

ba3oBble ucciienoBare/ibCKHMe AeiiCTBUA:

BJIA/IETh HABBIKAMH y4€OHO-UCCIIEOBATEILCKON U MPOEKTHOW AEATEIbHOCTH,
HaBbIKAMHU  pa3pelieHus  IpoOsieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY IIOUCKY METOJOB PEUICHUS MPAKTUYECKUX 3a]ad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB [T03HAHMSI,

WCIIOJIB30BaTh Pa3JIMYHbIE BUBI JEATEIBHOCTH I10 ITOJYYEHHUIO HOBOT'O 3HAHMS,
€roMHTEpIpEeTaH, IPeoOpa30BaHUIO U IPUMEHEHUIO B YUYEOHBIX CUTYyalUsX, B TOM
YHCIICTIPH CO3/ITaHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

(dopMupoBaTh HaY4YHBIH THM MBIIICHUS, BIaJA€Th HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMH U METOAAMM;

CTaBUTh M (OPMYIMpPOBATH COOCTBEHHBIE 3a/Jayd B 00pa3oBaTEIbHON
JeATEIbHOCTHH JKU3HEHHBIX CUTYAIIUIX;

BBISIBISITh [IPUYMHHO-CIICCTBEHHBIE CBSI3W M aKTyaJIM3UupoOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHHs], HAXOAUTh apryMEHTHI JUI JOKA3aTelIbCTBA CBOUX
YTBEPKJICHHM,3a1aBaTh IapaMETPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh ITOJIYYEHHBIE B XOJI€ PELICHUS 3a4a4l Pe3yJIbTaThl, KpUTHYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, OLEHUBATh NPHOOPETEHHBIA OIBIT;

OCYIIECTBIIATh ILEJICHAIIPABICHHBIN MOUCK IEepeHoca CPelICTB U CHoco00B

NENUCTBUSA
B MPO(ECCUOHATIBHYIO CPELLY;

YMETh [EPEHOCUTh 3HAHUSA B I[IO3HABATEIbHYI0 M MPAKTUUYECKYIO

00J1aCTUKU3HEACATEILHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTb OpUruHAIbHBIE TOIXO/IbI U PEILICHNUS,
CTaBUTHIPOOJIEMBI U 33]]a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIEC PEIICHHUS.

Pa6ora ¢ undopmanueii:

OpUEHTHUPOBATHCSA B PA3JIMYHBIX MCTOYHHMKAX MH(POPMALMH (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM  JUTeparype, OHOJIOTHYECKUX  CIOBapiAxX U
CIIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIu3upOBaTh
UHGOPMAIIMIO PA3TUYHBIX BUJOB U (JOPM MPECTABICHUS, KPUTHUECKH OLIEHUBATH €€
JIOCTOBEPHOCTh MHENPOTUBOPEUNBOCTD;

(GopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH PA3IMYHbIE METOJbl MpPU TOUCKE U
otOope Ouosnornyeckoit WH(pOpMAIUK, HEOOXOAMMOW IS BBIMOJHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh OMBIT HCIOJB30BaHUS  WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI, COBEPUICHCTBOBATH KYJIbTYpPY AKTUBHOI'O HCIOJIb30BAaHUS PA3IMYHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMaJbHYIO  (opMy  TNpeAcCTaBiICHUA
Oouonorunueckoi uHpopmauu (Cxemsbl, rpaQuKu, AUArpamMmbl, TaOIUIBI, PUCYHKH U
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Apyroe);

WCIIOJIh30BaTh HAYYHBIM S3BIK B KAa4eCTBE CpeAcTBa mpu pabore ¢
ouosioruyeckod  HMHpoOpMarMend: TMPUMEHATh  XUMHUYECKue, (U3UYECKHE W
MaTeMaTHYeCKUe 3HAKH W CHMBOJBIL, (opMmymbl, abOpeBHaTypy, HOMEHKIATYpY,
HCITOJIBb30BATh U l'IpeO6paSOBBIBaTB3HaKOBO-CI/IMBOJ’II/I‘IGCKI/IC CpCACTBA HAI'TLAAHOCTH,

BJIa/IETh HaBbIKAMHU PACIIO3HABAHUSA U 3aIMTHI HHPOpMau, HHGHOPMALIMOHHON
0€e30I1aCHOCTH JTUYHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIE JeilcTBUS

OOmenne:

OCYILIECTBIATh KOMMYHHUKAIlMM BO  BceX cdepax KU3HH, AaKTHBHO
y4acTBOBaTh B IUAJIOTE WJIM JUCKYCCHH IO CYIIECTBY OOCYK/IaeMOi TeMbI (yMEHUE
3a7aBaTh  BOINPOCHI, BBICKA3BIBATh CYXKJCHHUS  OTHOCUTEIBHO  BBINOJHEHUSA
npejiaraeMoi 3ajiaud, YYUThIBaTh MHTEPECHl U COTJIACOBAHHOCTh MO3UIIMHN JIPYTUX
YYaCTHHUKOB JIAJIOTa WU JUCKYCCHH);

pacrio3HaBaTh HEBepOaJbHBIE CpEJACTBA OOIICHWS, IIOHUMATh 3HAYCHUE
COITMAJILHBIX 3HAKOB, IPEANIOCHIIOK BO3HUKHOBEHHS KOH(DJIMKTHBIX CUTYyaIlui, yMETh
CMATYaTh KOHQIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHUSI W B3aUMOJICUCTBUS, MOHUMAThH
HaAMEPEHHUS APYTUX JIIOACH, TPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
UB KOPPEKTHOH hopme HopMyIHpoBaTh CBOU BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pEHHUS C HCMOJIb30BAaHUEM
SI3BIKOBBIXCPEJICTB.

CoBMmecTHasI 1eITEJIbHOCTD:

NOHUMATh W HCMOJb30BaTh MPEUMYLIECTBA KOMAHAHONM M HWHAUBUIYaTbHOMN
paboThI IIpU PEIIeHUH OMOJOTHYECKON MPOoOIeMbl, 0OOCHOBBIBATH HEOOXOJIUMOCTh
MIPUMEHEHUSTPYIIOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUU Y4eOHOH 3a/1auu;

BBIOUpaTh TEMATUKy W METOJbl COBMECTHBIX JCHCTBUI C Y4ETOM OOLIUX
MHTEPECOBU BO3MOKHOCTEW KaXJOT0 WICHA KOJUIEKTUBA;

MpUHUMAThL  1EIW  COBMECTHOM  JESTEIbHOCTH, OpPraHU30BLIBATH U
KOOPJAMHHUPOBATH JCUCTBUS TO €€ JOCTHXKEHUIO: COCTABIATh IUIAH JICHCTBUM,
pacrpenensaTh poiau C Yy4ETOM MHEHHUM YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboTHI;

OIICHUBATh KaueCTBO CBOETO BKJIaJa M KaXJIOTO y4acTHUKA KOMaHJbI B OOIIMIA
PE3YNBTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OIEHUBATh WJEH C TIO3UIIMM HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE TMOBEJACHUE B  Pa3IMYHBIX
CUTyaIUsX, IPOSIBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PerynsitTuBHble yHHBepPCaJbHbIe y4eOHbIE eHCTBUSA
Camoopranusanus:
WCIIOJIh30BaTh OMOJIOTMUECKHE 3HAHWS IS BBIABICHHS MpoOJIeM U UX
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pELICHUSB )KU3HEHHBIX U YUYEOHBIX CUTYaLIUSIX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKMX 3HAHUN 1I€NEeBbIE U CMBICIOBbBIE
YCTAaHOBKU B CBOMX JEUCTBUSIX M IMOCTYNKax IO OTHOIICHUIO K >KMBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 37I0POBBIO OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYIIECTBISATh IO3HABATEIbHYIO JEATEIbHOCTb, BBISBIISTH
poOJIeMBbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7adll B 00pa30BaTEIIbHON
NESATEIbHOCTH U KU3HEHHBIX CUTYaIIMsIX;

CaMOCTOSITENIFHO COCTABJISITh IJIaH PEHIeHHs MPOOJIEMBbl ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHUH;

JaBaTh OLEHKY HOBBIM CUTYalIUsIM;

pacHIMPATh PAMKH Y4e€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHH;

NenaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBaTh €ro, Opatb
OTBETCTBEHHOCTbH3a PEIICHUE;

OLIEHUBATh PUOOPETEHHBIH OIIBIT;

croco0CcTBOBATH (POPMHUPOBAHUIO U TIPOSBICHUIO IIMPOKOH IPYIUIIUU B PA3HBIX
o01acTax 3HaHUI, MOCTOSHHO MOBBIIIATH CBOW OOpa30BaTENbHBIM U KYJbTYpPHBIH
YPOBEHB.

CaMOKOHTPOJIB:

JaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIa/IETh HABBIKAMH MTO3HABATEJIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBbIX
JNEWCTBUM W  MBICIHUTENBHBIX IPOLECCOB, HUX PE3YyIbTATOB M OCHOBAHWU,
UCIOJB30BaTh NPUEMBI pe(deKCuu s OLIEHKH CHUTYyalliM, BbIOOpa BEPHOTO
peleHns;

yMETh OLEHHUBATb DPUCKM M CBOEBPEMEHHO NPUHUMATh pPELICHHsS [0 HUX

CHIDKECHMIO; IPUHUMATh MOTHUBBI U ApTYMEHTHI IPYTHUX IIPU aHAJIU3€E PE3YJIbTaTOB

NEATEIIbHOCTH.

Ilpunsitue cedst M APyrux:
IPUHUMATH ce0s1, MIOHUMAas CBOM HEJOCTATKHA U JOCTOMHCTBA,
MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX IPU aHATIU3E PE3YJIHTaTOB
NEeATEeIIbHOCTH;ITPU3HABATh CBOE MPABO U MPABO JIPYTUX HaA OIIHOKU;
pPa3BUBATh CIOCOOHOCTH MOHUMATh MHP C MTO3UIIMH JPYTOTO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbrarthl ocBoeHus mporpammbl COO 1o Ouonoruu Ha
0a30BOM YypOBHE BKJIIOYAIOT crienuduyeckue i ydyeOHoro npeamera «buonorusn»
Hay4HbIE 3HAHUI, YMEHHUS 151 CHIOCOOBI NEUCTBUN 13(0) OCBOCHHIO,
UHTEpIIPEeTallud U NpPeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTU IO MOJYyUYEHUIO
HOBOT'O 3HAHUS W MPUMEHEHHIO 3HAaHUW B PA3IMYHbIX YYEOHBIX CUTYalUsX, a TAKKe
B peaJbHBIX JXKU3HEHHBIX CHUTYyalUsiX, CBSI3aHHbIX C Ouosorueil. B mporpamme
npeaIMeTHbIE Pe3yIbTaThl IPEACTABICHbI 10 TOAaM 00YUYEeHHUS.
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[IpeameTHbie pe3ynbTaThl OCBOEHHUS yueOHoro mnpeamera «buomorus» B 10

KJiacce
JOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE M POJU OMOJOTMHM B CHCTEME HAyYyHOTO
3HAHMS €CTECTBEHHBIX HayK, B ()OPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpPa U HAYYHOTO MHUPOBO33PEHHS, O BKJIA/€ POCCUUCKUX U 3apyOEKHBIX
yu€HBIX- OMOJIOTOB B pa3BUTHE Ouooruu, (GYHKIUOHATBHOW TIPaMOTHOCTU
YyeJIoBeKa JJIsl PEIICHMs] )KM3HEHHBIX 3a/1ay;

YMEHHE pACKpbIBaTh COJIEpPKaHUE OHOJOTUYECKUX TEPMUHOB U TOHSITHIA:
KU3Hb, KIIETKAa, OPraHnu3M, MeTa0oIn3M (OOMEH BEUIECTB U MPEBPALIEHUE SHEPTHH),
roMeocras  (caMmoperyisiusi), ypOBHEBas  OpraHu3alMs  JKHBBIX  CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKLHs), HACIEACTBEHHOCTh, H3MEHUYUBOCTh, POCT U
pa3BUTHE;

YMEHUE H3Jaratb OHOJOTMYECKHE Teopur (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JOTMa MOJEKYJsipHOH Ouonoruu), 3akoHbl (I
Menpnens, T. Moprana, H.11. BaBunoBa) u ydeHus (0 ueHTpax MHOrooOpasus u
MPOUCXOXKJICHUS KyIbTypHbIX pactenudt H.M. Basunosa), ompenensitb rpaHUIbI
WX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BIAJETh  METOJaMH  HAy4YHOro  I[O3HaHWS B  OWOJIOTHU:
HAOJIOZICHUE U OMKMCAHHUE KUBBIX CUCTEM, IMPOIIECCOB U SIBICHHI, OpraHu3alus U
IPOBEJCHUE OMOJOTHYECKOTO HKCIEPUMEHTA, BBIABUIKCHHUE TUIIOTE3bl, BBISBICHUE
3aBUCUMOCTH MEX]y MHCCIEIyEeMbIMH BEIMYMHAMHU, OOBSCHEHUE MOJTYYCHHBIX
pPE3yJIbTATOB, WCIOJIH30BAHHBIX HAYYHBIX MOHSITHH, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BBIBOJBI HA OCHOBAHUU TOJIYYCHHBIX PE3yJIbTaTOB;

yMEHHUE BBIICISATH CYIIIECTBEHHbBIC MPU3HAKU BUPYCOB, KJIETOK
MPOKApUOT M DYKAPHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB,
OCOOEHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB W TMPEBPAICHUS IHEPTUU B KIETKE,
doTocuHTE3a, INIACTUYECKOTO M DHEPreTHYecKoro  oOMeHa, XEMOCHHTE3a,
MHUTO3a, MeHO03a, OIUIOJOTBOPEHHUS, PA3MHOXKEHUS, WHIUBUIYATbHOTO Pa3BUTHS
opraHu3mMa (OHTOTEHE3);

yMEHUE TPUMEHSATh MOJIYYEHHBbIE 3HAHUS I OOBSICHEHUS OHOJIOTHYECKUX
IPOLIECCOB U SIBJICHUM, JJIsl NPHUHATHS IMPAKTUYECKUX PELUICHUH B ITOBCEIHEBHOMN
KU3HU C Lenblo olecreueHus: OE30MacHOCTH CBOErO 3/I0pOBbS M 370POBbS
OKPY’KaIOIUX JIIO/IeH, COOMIIOIEHUS HOPM T'PaMOTHOTO TOBEJIEHHUSI B OKpY’Karolen
OPUPOJIHON cpene, MOHMMAaHWE HEOOXOIMMOCTH HCIIOJNBb30BAHUS JTOCTHXKEHUH
COBPEMEHHOMU onosiornu u OHMOTEXHOJIOT U1 IUIA palMOHATILHOTO
IPUPOAOTIOIH30BAHNUS;

yYMEHHE pelliaTh dJIEMEHTapHbIe TEHETUYECKUE 3a/1a4i HA MOHO- U IUTHOPUTHOE
CKpeIllMBaHUE, CIEIJICHHOE HacjlelI0BaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOIO
CKpELIMBaHUs JUIsl PECKa3aHusl HACIeI0BaHUSI PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJIHATh JA0OpAaTOPHBIE W MPaKTHYECKUE paboThl, COOI0IaTh
npaBuiia Mpu padoTe ¢ y4eOHBIM U JJa00PaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OIICHWBAaTh ¥ HWHTEPIPETHPOBATH WHOOPMAIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3
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Pa3IMYHBIX MCTOYHUKOB (CpEACTBA MaccoBOM MHGOpPMAIMK, HAYYHO-TIOMYJISPHBIE
MaTepuaibl), ATUYECKHE AacCHeKThl COBPEMEHHBIX HCCIEAOBAHUI B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

yYMEHHUE CO3/1aBaTh COOCTBEHHbIE MMUCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OMOJIOTMYECKYI0 ~ MH(POpMALMI0O U3  HECKOJbKMX  HCTOYHUKOB, TPaMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOCHHMS y4eOHOTO npeameTa
«buonorus» B 11 kiacce JOIKHBI OTPAKATD:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE M POJU OHOJOTHH B CHCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
KApTUHBI MHpa U HAYYHOTO MHUPOBO33PEHMS, O BKJIA/IE€ POCCUHCKHX M 3apyOeKHBIX
y4E€HBIX- OMOJIOTOB B pa3BUTHE OWOJIOTMH, (PYHKIIMOHAIBHOM  TIPaMOTHOCTH
YeJIoBeKa JJI pelIeHUs KU3HEHHbBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJIEpKaHUE OMOJIOTMUECKUX TEPMHHOB W MOHATHUMA: BH],
MOMYJISIUsl, TEeHO(MOH, OSBOJIONMS, JBWXKYIIME CWIbl ((aKTOphl) SBOJIOINH,
MPUCIIOCOOJIEHHOCTh OpPTraHW3MOB, BHI000pa30BAHME, SKOJOTMYECKHE (DAKTOPHI,
HKOCUCTEMA, MTPOIYLIEHThI, KOHCYMEHTHI, PEIYLIEHThI, LIEH MTUTaHUs, IKOJIOTrHYeCcKas
nvpamujia, OuoreoieHos, ouocdepa;

yYMEHHUE H3Jaratb OMojgorudeckue Teopuu (3BomonuonHas teopust Y. JlapBuHa,
CUHTETHUYECKasi TEOpHUs HBOJIIOLMH), 3aKOHbI M 3aKOHOMEPHOCTH (3apOABILIEBOTO
cxonctBa K.M. bspa, depenoBaHusl TJIABHBIX HANpPAaBICHUN M MYTEW 3BOJIIOIUU
A.H. Cesepuoga, yuenus: o ouochepe B.1. Bepnanckoro), onpeaensT rpaHULIbl KX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHHME BIAJETh  METOJaMU  HAy4dHOro  T[O3HAaHUi B  OHOJIOTHUU:
HaOJIIOICHUE U ONMHMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3alus U
IPOBEJCHNE OMOJOTHYECKOTO HKCIEPUMEHTA, BBIABMKCHHUE TUIIOTE3bl, BBISBICHUE
3aBUCUMOCTH MEXJy HCCIECIyEeMbIMH BEJIIMYMHAMHU, OOBSCHEHHUE MOJIYYEHHBIX
pE3yJbTAaTOB, UCMOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOpUW U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIbTATOB;

YMEHUE BBIACIATh CYUIECTBEHHbIE NPHU3HAKH CTPOEHUS OMOJOTHYECKHX
OOBEKTOB: BUJOB, MOMYJSALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB:  HACIEACTBEHHOMN
W3MEHYUBOCTHU, €CTECTBEHHOI0 OTOOpa, BUA000pa30BaHUs, MPHUCIOCOOJEHHOCTH
OpPraHU3MOB, JEHCTBHS 3KOJOTHUYECKUX (PAaKTOPOB Ha OpraHU3MBbI, IIEpPEHOCA BELIECTB
U TOTOKAa HEPrud B HKOCUCTEMAX, AHTPOINOIEHHBIX HM3MEHEHUH B JKOCHUCTEMAax
CBOEI MECTHOCTH, KPYTOBOPOTA BEIIECTB MOMOTCOXUMUYECKUX ITUKIIOB B Orocdepe;

YMEHHE NPUMEHSATh MOJyYEHHBbIC 3HAHHS s OOBSCHEHHS OMOJOTMYECKHUX
IIPOLIECCOB U SIBJICHUM, Ui NPUHATHS NPAKTUYECKUX PELICHUM B IOBCEIHEBHOU
KU3HU C LeNbl0 olecreueHus: Oe30MacHOCTH CBOEro 3JI0pOBbS U 370POBbS
OKpPYXAaIoUUX JIOEH, COOMI0IEHUsT HOPM TPaMOTHOTO TOBEACHHUS B OKpYXarollen
OPUPOJHON cpene, MOHMMaHHE HEOOXOIMMOCTH HCIOJNb30BaHUS JIOCTHXKEHUHN
COBPEMEHHOW OMOJIOTHH TSI PAllMOHAIBHOTO MPUPOIOTIONb30BAHMS;
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yMEHHUE peniaTh 3JeMEeHTapHble OWOJIOTMYECKHE 3a/Jaud, COCTaBISITH CXEMBbI
MEepEeHOCca BEIIECTB U SHEPTUU B IKOCUCTEMAaX (LIETH MUTaHUsA);

YMEHHUE BBIMOJHATH J1a0OpaTOpHbIE W MpaKkTUYECKHe padoThl, COONIOAATH
npaBuia mpu paboTe ¢ yueOHBIM U TA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHUE KPUTUYECKM OLIEHMBaTh M HWHTEPIPETHPOBATH  UH(OPMALUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS U3
pPa3IMYHBIX MCTOYHUKOB (CpEACTBA MAacCOBOM HMH(OpPMalWH, HAYYHO-TOMYJISIPHBIC
MaTepHabl), paccMaTpuBaTh rJ100abHbIE HKOJIOTUYECKHUE po0IeMbl
COBPEMEHHOCTHU, (HOPMHUPOBATHIIO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yYMEHHE CO37aBaTh COOCTBEHHBIC MUChMEHHBIE M YCTHBIE COOOIICHUS, 0000IIast
OMOJOTMYECKYI0O  MH(POPMALMI0 U3  HECKOJBKMX  HMCTOYHUKOB, IPAMOTHO
WCIT0JIb30BaTh NOHATUIHBIN anmapaT OMOJOTUH.
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TEMATUYECKOE INTAHMPOBAHUE

10 KJIACC
Haumenosanue
Ne KomaectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3ziesioB U TeM [TporpammHoe conepxanue
/o 4acoB 00yJarommxcs

y4eOHOro npeMeTa

Tema 1. buoJsiornst kKak Hayka

1.1 | Buosorus B cucteme 1 buonorus kak Hayka. CBsi3u OMOJIOTUH PackpriBath conepkaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHATUH: HAYIHOE MUPOBO33PEHHUE,

JIPYTMMH €CTECTBEHHBIMU HAYKaMH, Hay4YHas KapTHHA MUPA, HAYYHbIH METOJ,
duocodueit, peaurnueit, STUKOH, THIIOTE34a, TCOPHA, MCTObI
5CTETHKOM U paBoM. Pos Guonoruu HCCICAOBAHUA.
B (POPMHUPOBAHHH COBPEMEHHOMN HAYTHOA XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTuHBI MUpa. CrucTemMa OMOIOTHIECKUX ZsThe{EEEZHHHE;H;a?;ﬂfPIIef; }t]ggmn
HayK. pazzienbl OMOJIOTUH B COOTBETCTBUE
Aemoncmpayuu: C OOBEKTaMH H3Yy4YEHUS.
Ilopmpempi: 1. apsun, 1. Merpens, HasbiBaTh BakHEHUIIME OTpACIU
H. K. Konbnos, Jix. Yorcon n @. Kpuk. | gy norpyecknx snanmii n 3a/1auu,
T a6fzuvubz u cxembl: «MeTOIBI MOSHAHUA | (rogipe nepen 6uomorueii XX| B.
YKUBOH MIPUPOJIBD

1.2 | Mertozsl MO3HAHUS 1 MeTobl TO3HAHUS KUBOM MPUPOIbI PackpriBaTh cojziep:kaHre TEPMUHOB U

YKUBOU IPUPOJIbI

(HabsroieHre, SKCTIEPUMEHT, OITMCAHMUE,
U3MepeHue, Kiaccuukanus,
MOJICJTMPOBAHUE, CTATHCTHYCCKAs
00paboTKa TaHHBIX).

JHemoncmpayuu:

TIOHSTHUN: HAYYHBIM METOJI, METOIbI
HUCCJICIOBAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MTO3HAHMS )KUBOW MPUPOIbI: HAOIOICHHE,
JKCIIEPUMEHT, OIIMCAHUE, U3MEPEHUE,
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Tabauywl u cxemvt: «MeTOABITO3HAHUS
YKUBOW MPUPOIBI.

Jlabopamopnvie u npakmuueckue
pabomol:

[Ipaktuueckas padora Ne 1.
«Mcnonp30BaHne pa3IuYHbIX METOIOB
MIPU U3YYEHUH OMOJIOTMYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaThCTUYeCcKasi 00paboTKa JaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CUCTEMBI, IPOLIECCHI
Y UX U3yYECHHUE

1

XKuBble cuctembl (OMOCHCTEMBI) KakK
MpeaMeT U3ydeHHs] OMOJIOTHH.
OTnu4une KUBBIX CUCTEM

OT HEOPTraHUYECKON MPUPOIBL.
CgoiicTBa OMOCHCTEM U UX
pazHoobOpasue.

YpoBHU OpraHuU3aIliid OMOCUCTEM:
MOJICKYJISIPHBIN, OPTaHOUTHO-
KJICTOYHBIN, OPTaHU3MEHHBIM,
MOMYJISIIMOHHO-BUI0BOH,
AKOCHUCTEMHBIN (OMO-T€OIEHOTHYECKUHN),
Oounoc@epHbI.

Hayxku, nzygaronue 6mocucTeMbl
Ha pa3HBIX YPOBHIX OpPTaHU3AIUH.
Hemoncmpayuu:

Tabauysr u cxemovl: «OCHOBHbBIE
PU3HAKH JKU3HUY, «Y POBHU

PackpbiBaTh coJiep;)KaHUE TEPMUHOB U
TIOHSATHM: CHCTEMa, OMOIOTHYCCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0oOMEH BEIIECTB, pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
HW3MEHYUBOCTb, PA3APAKUMOCTD,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy KU3HU (OMOCUCTEM).
XapakTepu3oBaTh MPUHITUTIBI
OpraHu3aluu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOpETyYJISILUS, UEPAPXUYHOCTD.
IlepeuncnsaTh yHUBEpCAIBbHBIE CBOMCTBA
YKMBOT0: €IMHCTBO XUMHYECKOTO
COCTaBa, pa3IpaKUMOCTh, JBUKEHHUE,
rOMEOCTa3, pOCT U Pa3BUTHE,
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OpraHM3alK KUBOUIPUPOIBD).
Mopens monekynsl JTHK

HACJICJICTBEHHOCTh, U3MEHUUBOCTb,
ABOJIIONMS (MIPUCTIOCOOICHUE

K U3MEHSIOIUMCS YCIIOBHSIM).
[TpuBoaUTE MpUMEPHI OHOCUCTEM
pa3HOTO YPOBHS OpraHU3aIlud U
CpaBHHMBATh TPOSIBJICHHS CBOICTB
KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE TIPOIIECCHI,
poTeKarolue B ONOCUCTEMAX:

O0OMEH BEIIECTB U NPEBPAILECHUE
HHEPrUH, CAMOBOCIIPOU3BEICHUE,
CaMOPETYJIALNS, PA3BUTHE.

Coburonath npaBmiia 0EpekHOTO
OTHOIIICHUS K KUBOU MPHUPOJIC

HToro uacoB o teme

1

Tema 3. XuMu4yeckuii COCTaB U CTPOEHHUE

RJIE€TKHA

3.1

XUMHYECKHUH COCTaB
KieTku. Boma u
MHHEPAJIbHBIEC COJU

1

XUMHYECKHUM COCTaB KJICTKH.
XUMHUYECKUE DJIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bopa u MmuHepaibHbIE BellleCTBA.
OYHKIUY BOABI U MUHEPATbHBIX
BeliecTB B kieTke. [loanepxanue
OCMOTHYECKOIr0 OajaHca.
Hemoncmpauuu:

Juazcpammsr: «PacupeneneHue

XUMUYECKUX 3JIEMEHTOB B HEKUBOM
npupoze», «PacnpeneneHne XuMHYECKUX

PackppiBaTh cosiepkaHre TEPMHHOB

Y TIOHSITUIA: DJIEMEHTBI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJIb, BOJAOPOHBIE CBSI3H;
ruApoduIbHBIE U THIAPOPOOHBIE
BEIIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
CcOCTaBa KaK OJHO U3 CBOMCTB »KHUBOTO.
PacmipenensiTh XUMHUYECKUE IIEMEHTHI
0 TPYIITaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauyer u cxemwi: «lleprnonuueckas
Ta0JIMIA XUMUYECKUX DJIEMEHTOBY,
«CTpOoEeHNEMONEKYIBI BOIBDY

OT KOJIMYCCTBCHHOTI'O IIPCACTABUTCIILCTBA
B OPraHu3Me; XapaKTCpu30BaTh POJIb
OTACIBbHBIX 3JICMCHTOB.

BBISBIATE CBA3B MCKOY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYICCKOT'O
COCIHUMHCHUA U €TO (bYHKLII/ISIMI/I B KJICTKC

3.2 | benku. CocraB u benku. CoctaB u cTpoeHue OEIKOB. PackpbIBaTh copepxaHue TEPMUHOB U
CTpO€HHuE OEJIKOB AMUHOKHUCIIOTBI — MOHOMEPHI OEJTKOB. MOHSTHI: OEJIKHU, TOJTUMEPBI, MOHOMEPHI,
He3zamenumeble 1 3aMeHUMBbIE AMUHOKHCJIOTBI, IENTUIHAS CBS3b,
AMUHOKHCIIOTBI. AMUHOKHUCIOTHBIN HNOJIMIENTHI, JeHATYPALIUS.
coCTaB. YPOBHU CTPYKTYpPhI OEITKOBOI XapakTepu3oBaTh OEJIKH Kak Kjacc
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, OpPraHUYECKUX COCANHEHU;
TPETUYHAsI U YETBEPTUUHAS CTPYKTYPA). | KIIaCCH(PHUIIMPOBATH UX 10 CTPOCHHIO
XUMUYECKHE CBOMCTBA OEIIKOB. (rmoOynsipubie U GUOPHILISIpHBIE OEIKN),
buonornueckue GpyHKIMH OEIKOB. NEPEUNCIIATh U XapaKTepU30BaTh
Jlemoncmpavyuu: (GbyHKIIUU OCITKOB
Tabnauyvt u cxemwvl: «CTpoeHue
MOJIEKYJIbI OEJIKaY.
Obopyodosanue: CBETOBOW MHUKPOCKOIIL,
MUKpOIpenapaThbl
3.3 | depmeHTHI — DepMeHTBI — OMOJIOTHYECKUE PackpriBaTh conepikaHne TEPMUHOB U
ouonornyeckue KaTaau3aTopshl. NOHATUMN: (PEPMEHTHI, AKTUBHBIN LIEHTD,
KaTaJIn3aTOPBI Crpoenue ¢epMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas cnenu(pUIHOCTb,

cyOcTpaTHast cienupuIHOCTb.
Kodepmentsl. Buramussl.
Otnuuus hepMeHTOB

OT HEOPTaHUYECKUX KaTaIn3aTOPOB.

KoepMeHTHI, OCITKN-aKTHBATOPHI 1
O€JIKU-UHTUOUTOPHI.

VYka3piBaTh OTIINUUS (DEPMEHTOB

OT HEOPTaHWYECKHUX KaTallU3aTOPOB.
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Hemoncmpayuu:

Tabauywvl u cxemol: «CTpoeHue
dbepMeHTay.

Obopyodosanue: 000pya0BaHNE
JUTSI TIPOBEJICHUST HAOJIIOICHUH,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTHU
(epMEHTOB (Ha MpUMEPE aAMHJIa3bI
WIM KaTalla3bl)»

OOBACHATH poJib (PEepMEHTOB

B (DYHKIIMOHMPOBAHUM JKUBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B MEIUIIIHE,

B TOBCEIHEBHOM KU3HU YEIIOBEKA

3.4

Yrnesoanel. JInmmmuael

YrieBoasl: MOHOCAXapuIbl (TIOK03a,
pubo03a u ae30kcuprdo03a), Tucaxapuasl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TIIMKOreH, 1eJUTI0I103a).
buonornueckue hyHKIIUN yTIAEBOIOB.
JIunuIbl: TPUTIIULICPUIBI,
dbocdonunubl, CTEpOUIBIL.
IM'unpodunbHO-TUIPOPOOHBIE CBOKCTBA.
buonornueckue QyHKITUN JIUTHIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB H
JIUTIAIOB KaK UCTOYHUKOB SHEPTHUH.
Hemoncmpavuu:

Tabnuywl u cxemvl: «YTICBOIBIY,
«JIunmu sy,

Obopyoosanue: 000pyI0BaHUE

PackpoiBath copiepkanrie TEPMUHOB U
TIOHATHH: YTJIEBOIbI, MOHOCAXAPH/IBI,
JCaxapu/ibl, OJMCAXapubl, TIIOK03a,
pubo3a, ae30Kkcuprdo3a, caxaposa,
JIAKTO3a, MaJIbTO3a, IEJUII0JI03a
(keTyarka), Kpaxmal, TITMKOTeH;
JUTUABI, TPUTTUIIEPUAB! (KHPBI, Maca),
dbochommmubl, CTEPOUIBI.
XapaKTepru30BaTh YIIICBOIbI, JIUITH]IBI
KaK KJIACCOPTAaHUYECKUX COCTMHCHHM.
KnaccudumupoBath yriieBo bl U JIATTHAIBI
M0 CTPOCHUIO; IEPEUUCIIITh PYHKITUN
YIJICBOJIOB M JTUTHJIOB.

CxemaTtruecku n300pakaTb CTPOCHUE
MOJIEKYJI YTJIEBOIOB, JIUTTUIOB
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JUTSI TIPOBEICHUS HAOJIOICHUH,
M3MEPEHNN, IKCIIEPUMEHTOB

3.5 | HykienHoBbie Hyxkneunnossie kucnotsl: JJTHKu PHK. PackpsiBaTh copepx’aHue TEPMUHOB U
KUCIOTBL. AT® Hyxieorniel — MOHOMEDBI MOHATUHN: 1E30KCUPUOOHYKIICHHOBAS
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JIHK), pubonykiiennonast
¢bynaknun JIHK. Ctpoenue u dyHKIIMN kucnora (PHK), nykneorun,
PHK. AT®: ctpoenue u hpyHKIMH. MOJIMHYKJICOTUIHAA LIEIb
Hemoncmpayuu: (MOJTMHYKIEOTHT), KOMILJIEMEHTAPHOCTb,
Ilopmpemuwi: [Ix. Yorcon, @. Kpuk, ¢bynkuuu JJTHK (xpanenue u nepegayva
M. Yunkunc, P. ®pankiuH. HACJIEJICTBEHHOW MH(OpMAIUN); BUJIBI
Tabauysl u cxemol: PHK (undopmanmonHas, TpaHcropTHas,
«Hyxnennossie kucnotsr; JJHK», pubocomanbHas); aieHo3uHTpudocdat
«buocuntes 6enka», «CTpoeHue (AT®), makpospruyeckast CBA3b.
MoneKyiasl ATO». XapakTepu3nupoBaTh HYKJICHHOBBIE
Obopydosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KAK XUMUYECKUE COCTMHEHUS U
MUKpPOIIpEnapaThl HOCHUTEIIN HACJIEICTBEHHON
uHdopmaIuu.
OTmeuaTb 0COOEHHOCTH CTPOCHUS
MoJIeKyJI HykienHoBbIX kucioT (JJHK,
PHK) u AT®.
CxemaTudecku u300pakaTh CTPOCHHUE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEMHOBBIX
kuciaor, AT®
3.6 | Uctopus 1 MeTO/IbI IMutonorus — Hayka O KIIETKE. PackpbiBaTh conepxaHue TEPMUHOB U

W3YUYCHHUS KIIETKHU.
Knerounas teopus

Knerounas teopust — npumep
B3aUMOJICHCTBUS UCH U (PaKTOB
B HAYYHOM I1O3HAHHH.

MTOHATHUM: KJIETKA, IUTOJIOT U,
PacKpbIBaTh COJIEPIKAHUE MOJIO0KECHUN
KJIETOYHOW TEOPHUH.
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MeToapl U3y4eHHS KICTKH.
Jemoncmpayuu:

llopmpemui:

A. Jleenryk, P. I'yk, T. llIBaHH,

M. llnevinen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOII,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu
KJIETOK, TIOJTy4YE€HHBIE C TOMOIIIBIO
CBETOBOTO M JIEKTPOHHOTO MHUKPOCKOTIA

[lepeuncraTh u XapaKTEpPU30BaTh
OCHOBHBIC METOJIbI U3YYCHUS KICTKH:
(IpUTOTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOTIMPOBAHHE,
neHTpudyrupoBaHue, KyJIbTUBUPOBAHNE
KJICTOK M TKaHEH)

3.7

Knerka
KaK [1eJI0CTHAas
JKUBas CUCTEMA

Kinerka kak nenocTHas xKuBasi CUCTEMA.
OO0mre MpU3HaKU KIETOK: 3aMKHYyTast
Hapy>kHast MeMOpana, MmoJiekyibl JJHK
KaK TeHETUYECKUH arapar, cucrema
cuHTe3a Oenka. TUIbl KIETOK:
AYKApPUOTHUYECKAA U MPOKAPUOTUYECKASL.
Oc00EeHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOUN KIIETKHU.

Krnerounas crenka 6akrepuii. CTpoeHue
JYKapUOTUYECKOU KIETKU. OCHOBHBIE
OTJIMYUS PACTUTEIIBHOM, J)KUBOTHOM U
rpubHO# KieTku. [loBepxHOCTHBIE
CTPYKTYpPHI — KJIETOUHAsl CTCHKA,
TIIMKOKAJIUKC, UX QYHKLIUH.
[Ina3maTuyeckas MeMOpaHa, €€ CBOMCTBA
U QYHKITUH.

PackpeiBaTh copepxaHne TEPMHUHOB U
NOHATUMN: KJIETKH (3yKapuOTHYECKas,
MPOKApUOTUYECKast ), TNIa3MaTHIeCKast
MeMOpaHna (T1azManemMma), TITHKOKaIUKC,
TPAHCIIOPT BEIIECTB (MaCCUBHBIMN,
aKTUBHBIN), SHIOUUTO3 ((arouuTos,
MUHOIIUTO3), 9K30IMTO3, KIETOUHAS
CTEHKa, HYKJICOU.

CpaBHUBaTh MKy COOOM
IYKapUOTUIECKUE U TIPOKAPHOTHICCKHE
KJIETKH; OTMEYaTh CXOJICTBO U PA3IAYHUSI
B CTPOCHHUM KJIETOK OaKTepud,
’KUBOTHBIX, PACTCHUI U TPHOOB
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Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk,

T. llIBann, M. IlIneiaen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHHE
AYKAPUOTUUECKON KIIETKI», «CTpOoeHHE
KUBOTHOM KIETKN», «CTpoeHue
pacTUTENbHON KIETKN», «CTpoeHHe
MPOKAPUOTUUYECKON KIIETKH.
Obopyodosanue: CBETOBOH MUKPOCKOII,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX M OaKTEPHUATBHBIX KJICTOK

3.8

Crpoenue
AYKaApUOTUYECKOMN
KJIETKH

[luTorutazma u ee opraHouIbI.
OnHOoMeMOpaHHbIE OPTaHOUIbI KJIETKHU:
OIIC, annapart ['onbaxu, TU30COMBI.
[TosmyaBTOHOMHBIE OPraHOUABI KIIETKH:
MUTOXOHJIPUH, TIITACTUIBI.
[Ipoucxox1eHne MUTOXOHIPUN U
mactua. Buasimnactu.
HememOpanHbie OpraHOUIbI KICTKU:
PHUOOCOMBI, KJICTOUHBIN IIEHTP,
LEHTPUOJH, PECHUUKH, )KTYTUKHU.
DyYHKIUN OPTraHOUJIOB KJIETKHU.
Bxirouenus.

S npo — perynsaTopHbIN HEHTP KIETKHU.
CrtpoeHue siipa: siiepHas 000JI04Ka,
KapuoIuiasMa, XpOMaTHH, IPBIIIKO.

PackpwiBaTh comepkanue TEPMUHOB H
MOHATHI: IIUTOIIa3Ma, OPTaHOU B,
sHjomIa3mMatuueckas cethb (O11C),
anmapat [ oJIbKH, TM30COMBI, BAKyOJIb,
MUTOXOHAPHH, TJIACTUJIBI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOYKH, KJIETOUHBII
IEHTp (LIEHTPOCOMA), PECHHYKH,
KTYTUKH, BKIFOUCHUS, AP0, sAepHas
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOSHUE YKAPUOTHUECKOM
KJIETKH M0 U300pKEHUSIM U

Ha MUKpOIIpernaparax;
KJIaCCU(PUIIMPOBATH OPTaHOUIBI
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XpoMOCcOMBI. TpaHCOPT BELIECTB

B KJIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauysl u cxemovr: «CTpoeHue
AYKapUOTUUYECKOU KIETKN», «CTpoeHune
KUBOTHOM KJIETKN», « CTpOEHHE
PacCTUTENIBHOU KIETKN», «CTpoeHue
IPOKAPUOTUUYECKON KIIETKW,
«Crtpoenue sapa KIETKN.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKPOTIpEnapaThl pAaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnsie u npakmuueckue
pabomul:

Jlabopatopnas pabora Ne 2. «3yuenue
CTPOEHHSI KJIETOK PACTEHUH, )KUBOTHBIX U
OakTepuil NoJ MUKPOCKOIIOM Ha FTOTOBBIX
MUKPOIIPENapaTax U UX OMNHCAHUE

B 3aBHUCHMOCTU OT OCOOEHHOCTEN MX
CTpoeHus (0AHOMEMOpaHHEIE,
nBymMeMOpaHHbIE, HeMeMOpaHHbIE);
OMUCHIBATh (DYHKIIMH KaXKJIOTO
OpraHouJa B KIIETKE.
XapakTepu3oBaTh KIETOYHOE AP0 Kak
MECTO XpaHeHHUsl, nepeaayu (yIBoeHue
XpOMOCOM) U pealin3aluu
(TpaHCKpHUIIIIKS ) HACJIEICTBEHHOU
MH(}OpMALUHU KIIETKH.

[lepeunciiATh U ONUCHIBATH KOMIIOHEHTHI
aqpa 1 uxX QyHKIIHHY;

CxeMaTtnyHO U300paxaTh CTPOEHUE
PaCTUTEIBHOU U )KUBOTHOM KJIETKHU.
OOBICHATH OMOJOTUYECKOE 3HAUCHHE
TPaHCIIOPTA BEILLECTB B KIIETKE

Htoro yacos no teme 8

Tema 4. JKuzHenesiTeIbHOCTb KJIETKH

4.1 | OOMeH BeliecTs. 2 OOMeH BelecTB, Wik METa00IH3M. PackpriBaTh conep:xkaHue TEPMUHOB U
[InacTrueckuii Accumuiianus (TUIACTUYECKU 0OMEH) MOHSATUN: OOMEH BEIIECTB U
obmeH. DOTOCUHTES. U JUCCUMUIIALINS (PHEPTETUYCCKUMA MpeBpalleHue YHEPTuH (METa00IN3M),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIMS, TUIACTUYECKHUI 0OMEH,
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nporuecca Meradonm3Ma. Poib 3akoHOB
COXpaHEHMS BEIIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubIii. Posb pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILICHUN
JHEPruu B KIIeTKe. PDOTOCUHTES.
CaetoBas 1 TeMHOBas (a3l
doTocuntesa. Peakiuu ¢porocunTesa.
DddhexTuBHOCTH (HOTOCHHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BiausiHne ycnoBuid cpessl
Ha ()OTOCUHTE3 U CHOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHU.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HAaUCHUE XEMOCHUHTE3a
JUJIS1 )KU3HU Ha 3eMJIe.
Hemoncmpavuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauywl u cxemwl: «XITOPOILIACTY,
«@DOTOCUHTE3)

JUCCUMUJISILUSA, SHEPTETUYECKUA OOMEH,
dhorocunTe3, HOTONIN3,
dhochopunupoBanue, MEpPeHOCUNK
MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTE3, MPOIIECCHI,
MPOTEKAIOIINE B CBETOBOM U TEMHOBOU
dba3e.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEXK]1y ITOTJIOIIEHUEM COJTHEUHOMN
SHEPrUU XJIOPOPHIIJIOM U CHHTE30M
Mosekya ATO.

CpaBHUBaTh UCXO/IHBIC BEIIIECTBA,
KOHEYHBIE MPOIYKTHI U yCIOBUS
MIPOTEKAHUS PEAKIIMHA CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHHBaTh (POTOCUHTE3 U XEMOCUHTES.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HH Ha 3eMJie

4.2

DHEpPreTUYeCcKui
oOMeH

DHepreTuuecKuii 0OMEH B KJIETKE.
Pacmiennenne BeecTB, BRIJCICHUE U
AKKyMYJIMPOBaHUE YHEPTUH B KIICTKE.
DTansl SHEPreTUYECKOT0 OOMEHa.
['mukosns. bpoxeHnuen ero BUIbL.

PackpeiBaTh conepkanne TEPMHUHOB H
TOHSTHI: SHEPTETUUECKUI OOMEH,
TJINKOJIN3, MOJIOYHOKHCIIOE OpOKeHHE,
CIUPTOBOE OpOXKEHHE, OMOTOTHYECKOe
OKHCJICHHE, KJIETOYHOE JIbIXaHHE,
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Kucnopongnoe okucnenue, nim
KJIETOYHOE AbIxaHue. OKUCIUTENBHOE
dbochopunupoBanue. IPHEKTUBHOCT
HHEPreTUUECKOro OOMeHa.
Hemoncmpayuu:

Tabauywl u cxemvl: «TunsiuTaHuD,
«MeTabomu3my», K MUTOXOHAPUS,
«JHepreTuyeckuii 0OMeH»

TUCCUMUTISTINS, (PepMEHT.
XapakTepuzoBaTh OOMEH BEILIECTB U
MpeBpallieHue SHepTrur (MEeTad0IU3M)
KaK OJTHO UX CBOMCTB HUBOTO.
[lepeuncniaTb 0COOEHHOCTH
MJIACTUYECKOTO ¥ SHEPTeTHUECKOTO
oOMeHa B KJIETKE; yCTaHABINBATH
B3aUMOCBSI3b MEKy HUMH.

Paznmuate THIIEI 0OMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOodHBIN.

OnuceIBaTh ATAIbl SHEPTETUUECKOTO
oOmMmeHa (TI0ATOTOBUTEIBHBIH,
OECKHUCIIOPOIHBINA, KUCIOPOIHBIN )

U CPaBHHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIUM TJIUKOJIU3A,
OpOKeHMS, KJIETOYHOTO JBIXaHUS;
BBISIBIIATH IPUIMHHO-CJICCTBEHHBIC
CBSI3U MEXKITY TJIMKOJU30M, KJIIETOUHBIM
JIbIXaHHEM U CUHTE30M MOJeKyl1 ATO.
CpaBHuBath 3¢ (HeKTUBHOCTh
OECKHUCIIOPOTHOTO U KUCIIOPOIHOTO
ATAIOB

4.3

buocunTes Oeska

Peakiuy MaTpuyHOrO CUHTE3A.
I'enetnueckas uadopmarus u JJHK.
Peanm3zanus renernueckon
nH(pOpPMaIIUU B KJIETKE.

PackpbiBaTh conepxaHnue TEPMUHOB
Y MOHSATHUN: T€H, TEHETUYECKUHN KO,
MATPUYHBIN CUHTE3, TPAHCKPUIIIHS,
TPaHCISLUS, KOJOH, aHTUKOJOH,
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I'eneTnueckuii Ko MEro CBOMCTRBA.
TpaHckpunius — MaTpUYHBINA CUHTE3
PHK. Tpancnsuust — 6uocuHTe3 OeKa.
Oransl Tpanciauuu. KogupoBanue
aMHUHOKHUCJIO0T. Pos pubocoms
OmocuHTe3e OeIKa.

Jemoncmpavyuu:

Ilopmpemuwi: H.K. Konb1os.

Tabauyet u cxemsvi: «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TEHA,
«Cunres Oenkay, «Permkarus JTHK,
«I'eHeTHUECKUN KOO .

Obopyodosanue: MOIEIN- alITITUKAITIN
«Y nBoenue IHK u Tpanckpunums»,
«bunocunTe3 OeIKay

pubocoma, IeHTpaibHas 10TMa,
MOJICKYJIIpHAsT OMOJIOTHSI.

Onpenensarb CBOWCTBA T€HETUYECKOTO
KoJ1a (TPUIIETHOCTh, OJTHO3HAYHOCTb,
BBIPOXKICHHOCTh, YHUBEPCATLHOCTD,
HENEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuchiBaTh 3TaMbl peau3aluu
HACJIeICTBEHHOM MH(GOPMAIINH B KJIETKE.
CpaBHHBaTh pEAKIMA MAaTPUIHOTO
cuntezaMosekyn PHK u Genka B kieTke

4.4

Hexnerounrnie
(bOpMBI KU3HU —
BHUPYCHI

HexkneTounsle GopMbI )KU3HU — BUPYCHI.
Hctopus OTKpbITHS BUPYCOB

(. Y. UeanoBckuit). OcobeHHOCTH
CTPOCHMS U AKU3HEHHOTO LIUKJIA BUPYCOB.
bakrepnodaru. bonesnu pacrenuit,
KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIE
BUpycaMu. Bupyc ummyHoaeduimra

yenoBeka (BUY) — BozOyautens CITN la.

OOparHast TpaHCKPHIIIIHS, peBEpTa3a u
uHTerpasa. [lpodunakruka
pacmipoCTpaHeHUs] BUPYCHBIX
3a00JIeBaHUH.

PackpriBaTh conepkanne TEPMHHOB U
MOHSITHIA: BUPYC, BUPYCOJIOTHUS, KaIlCUI,
O6akTepuodar, BUpyc UMMYyHOe(HUIIUTA
yesoBeka (B 1Y), oHKOreHHbIe BUPYCHI.
XapakTepru3oBaTh BUPYCHI KaK
HEKJIETOUHYIO (DOpMY KU3HH;
OCOOEHHOCTH CTPOCHUS U
KU3HEESATEIIbHOCTH BUPYCOB.
OnuceIBaTh )KMU3HEHHBIN ITMKJI BUPYCOB
UMMYHOIe(PUITTA YEITOBEKA; pa3IniaTh
Ha pucynkax BTM ((Bupyc TabauHoM
Mo3auku), bakrepuodar, BIY.
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Hemoncmpayuu:

Ilopmpemui: ]1. 1. IBaHOBCKHIA.
Tabauywl u cxemvl: «Bupyco»,
«bakrepnodarm»; «CtpoeHue u
*KU3HeHHbIN nukn Bupyca CIIN/a,
OakTepuodara.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MOJI€JIb-alIlIMKaLIUs
«CTpoeHue KIETKH»

OOG0CHOBBIBATH U COOIIOIATH MEPHI
npo(UIaKTUKN PACTIPOCTPAHEHMUS
BHUPYCHBIX 3a00JI€BaHUIN
(pecniupaTopHbIe, KEITyI0YHO-
KUILEYHbIE, KJICIIEBON dHIE(DAINT,
BUY-undekius)

Hror

O 9aCOB II0 TCMC

6

Tema S. PazMHOKeHHe W MHAMBHUAYAJbHOE pa3sBUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJIETKH. MUTO3

1

KrneTounpli UK, MW )KU3HESHHBIN 1K
kietku. MaTepdasza u MuTos.
[Tporeccel, mpoTekaromue B uHTepdase.
Penukanus — peakiusi MAaTpU4HOTO
cunte3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIONIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{utonoruueckre OCHOBBI Pa3MHOKEHUS
Y MHJMBUAYAJIbHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Iporeccsl,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MHUTO3a. buojoruueckuii CMbICI MUTO3a.
[Tporpammupyemasi TuGesb KISTKH —
aroIITo3.

PackpeiBaTh copep:kaHue TEPMUHOB U
MOHSTUN: KJIETOYHBINA UK, HHTEp(a3a,
penyIUIMKaLIHs, XpPOMOCOMa, KAPUOTHIL,
rarjJIONIHBINA, TUIIONIHBIN
XPOMOCOMHBIN Ha0Op, XpOMATH/IBL;
MHTO3 €ro cTaauu: npodasa, meradasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN LIUKIT KIETKH;
MEPEUYUCIIATh U XapaKTepru30BaTh
MEePUOAbI KJIETOYHOTO IUKJIA,
CpaBHUBATH WX MEXKTy COOOM.
OnurceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTraHNW3MOB, CPABHUBATh
XPOMOCOMHBIEC HAOOPHI KJIETOK.
CpaBHUBATh CTAAMM MUTO3A.
PaznuyaTe Ha MUKpoOTIpenaparax
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Hemoncmpayuu:

Tabauywl u cxemovl: «KIeTOUHBIN UK,
«Pernmukanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3)»; MarHUTHast
MOJIeTb-anIIuKanus «Jlerenue KieTkmny;
moaens JIHK.

Obopyoosanue.: CBETOBOW MUKPOCKOIT U
Mukponpenapat «Kapuokrunes B KieTkax
KOpEUIKA JIyKay.

Jlabopamopnsie u npakmuueckue
pabomol:

JlabopaTopHast padota Ne 3.
«HabnroneHue MuTO3a B KJIE€TKaxX
KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKPOIIpenapaTax»

Y PUCYHKAaX CTaJUy MUTO3A.
PackppiBaTh OMOJIOTMYECKUN CMBICIT
MHUTO3a

5.2

Dopmsbl
Pa3MHOKEHUS
OpraHU3MOB

®dopMBI pa3MHOKEHHUST OPTaHU3MOB:
Oecrosioe U MO0JIOBOE.

Bubl 6ecrnionoro pa3sMHOKEHUS:
JieJICHUEe HAJIBOE U TTIOYKOBAHKUE OJHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BEreTaTUBHOE PAa3MHOXKECHUE.
HckyccTBeHHOE KIIOHUPOBAHKE
OpraHU3MOB, €r0 3HAUCHUE
JUTSICEJICKITUH.

[TosioBOE pa3MHOKEHHUE, IO OTINYNS
oT OecroJIoro.

Jemoncmpayuu:

PackpwiBaTh cojiep:kaHre TEPMHUHOB
Y TIOHSATHM: Pa3MHOKEHHUE, KIIOH,
MOJIOBBIC KJIETKH (TaMEThl),
ANLEKIIETKa, CIEpMAaTO30H/I, 3UTOTA,
JIeJIEHHUE HAJIBOE, IOYKOBAHUE,
cropyJisiius, pparMeHTanus,
BEr€TaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, ONbUICHUE,
JIBOMHOE OIJIOJIOTBOPEHUE, TTOJIOBBIC
JKeJe3bl, CCMEHHUKH, SIMYHUKH,
OIIOIOTBOPEHHE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauywl u cxemvl: «DOpPMBI
Pa3sMHOXKEHUSI OPTaHU3MOBY, «J{BOMHOE
OIUIOJJOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lenenue KineTku
Oaktepun», «BereratuBHOE
Pa3MHOXEHUE pacTeHui», «CTpoeHue
IIOJIOBBIX KJIETOK»

XapakTepu3oBaTb 0COOCHHOCTH

U 3Ha4YeHHe OECTOIO0ro U MOJ0BOTr0
CIIOCOOOB Pa3MHOXKEHUSI.

Boinensts Bupl 0ecronoro
Pa3MHOKEHUS; BBISIBIATD B3aUMOCBSI3H
Mexay (opmamu u cnocodamu
Pa3MHOXEHUS, U UX OMOJIOTHYECKUM
3HaYCHUEM.

Brnanets npuémamu BereTaTuBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX PaCTCHUN
(Ha mpuMepe KOMHATHBIX ).
XapakTepu30BaTh MOJOBHIE KIETKU:
SULIEKIIETKH, CTIEPMATO30U/IbI;
BBISIBIIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Metios

Meito3. Craguu meiiosa. [Iponeccsl,
MPOUCXOIAIINE HA CTAIUSIX MEHo3a.
[loBenenue XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornueckunii cMbICa
Y 3HAYEHUE MENo03a.

Hemoncmpayuu:

Tabauysl u cxemol. «JleNCHUCKICTKIY,
«Menos».

Obopyoosanue: moaens JTHK;
MarHMTHas MOJIC/Tb-aNTIINKaAIIA
«JleneHue KIeTKn»

PackpeiBaTh cojepkaHre TEPMUHOB U
MMOHITHI: MEI03, KOHBIOTAIIUs
XPOMOCOM, TIEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepru3oBaTh MEH03 KaK CIIOco0
KJICTOUYHOTO JICJICHUS; ONUCHIBATh MEi03
10 CTaJusIM; CPaBHUBATh CTAJIUU Meio3a
1 MHUTO3a.

Paznuuares Ha puCyHKax cTaguy MEWo3a;
pacKpbIBaTh OUOJOTUUECKOE 3HAUCHUE
Mero3a
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5.4

Oo6pazoBanue u

I'ameTorenes — Imponecce O6pa3OBaHI/IH

PackpriBaTh conep:kaHue TEPMUHOB U

pa3BUTHE OJIOBBIX MOJIOBBIX KJIETOK Y>KHBOTHBIX. MOHATUIN: TAMETOT€HE3, CIIEpMATOTEHE3,
KJIETOK. [TonoBbIe kee3bl: CEMEHHUKU U OOT€HE3, CIIEPMATO30H /I, aKpOCOMa,
OmogoTBOpEHKE auyHukd. OOpa3oBaHHe U pa3BUTHE SUTIEKIIETKA, TTOJIIPHBIC TETIbIIA.
HOJIOBBIXKJIETOK — FaMeT (CIepMaTo30M 1, | XapaKTepu30BaTh OCOOCHHOCTH
ANUIIEKIIETKA) — CIepMaTOreHes3 u raMeToreHe3a y )KUBOTHBIX M €T0 CTa/INH;
ooreHe3. OCOOEHHOCTH CTPOCHHUS MIOJIOBBIE KJIETKH KUBOTHBIX M OIICHIBATH
SWUIIEKIIETOK ¥ CIIEPMAaTO30HU/I0B. MPOIECC UX PA3BUTHAL.
OmonorBopenue. [Taprenorenes. CpaBHMBATB CIIEPMATOTEHES U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OMJIOIOTBOPEHUE,
Tabnuyvt u cxemol: «IIpsimoen HerpsiMoe | OMOIOTMYECKOE 3HAYECHHUE
pa3Butue», «['amerorenes OTLJIOTOTBOPEHMUS
y MJIEKOTTUTAIOIINX U YEIIOBEKAY.
Obopyodosanue: Mmonenb MeTadazHon
XPOMOCOMBI, MUKPOCKOTI,
MUKporpenapathl «CriepMaTo30U/1bl
MJICKOTIUTAIONIETO», « MIIeKIeTKa
MJIEKOTIUTAIOIIIET 0.
Jlabopamopnsie u npakmuueckue
pabomeur:
JlabopaTtopHas pabota Ne 4. «M3yuenne
CTPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
5.5 | UnauBuayaapHOE NuauBuayanpHOE pa3BuThe (OHTOTeHe3). | PackpbhiBaTh copepikaHHe TEPMHHOB
pa3BuTHE OMOpHOHAIBHOE Pa3BUTHE U TIOHATHIA: OHTOTEHE3, YMOPHOTEHE3,
OpPraHH3MOB (sMOpuorenes). Dtarbl SMOPHUOHATIBHOTO | 3UTOTA, IPOOJIeHHE, OIaCTOMEPHI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKMBOTHBIX:

MopyJa, O1acTyma, 071acToIeb,
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IpoOJieHue, racTPyJIALNs, OPraHOTEeHE3.
[TocTamOproHanbHOE pa3BUTHE. THITBI
MOCTIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsMoe (TMYUHOYHOE).
Bnusinue cpeapl Ha pa3BuUTHE
OpraHu3MoB; (aKTophbl, CIIOCOOHbIE
BBI3BIBATh BPOXKICHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3
[[BETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaJIuy Pa3BHUTHUA.

Jemoncmpavyuu:
Tabnuywl u cxemvlr. «OCHOBHBIE CTaAUN

OHTOreHe3a», «IIpssmoe u Henpsamoe
pasBuUTHE», «/{BOMHOE OILIONOTBOPEHUE
YIBETKOBBIX PACTECHUI

racTpyJjia, Heipyna, OpraHOreHe3;
3apOJIbIIIEBBIC JIUCTKHU: IKTOJIEpMa,
Me30/IepMa, SHTOJIEPMa;
MOCTAIMOPHOHABHOE PA3BUTHE: MPSIMOE
1 HenpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCIopa, bUIBIIEBOE
3€pPHO, CIIEPMHHU, 3aPOIBIIIEBBIN MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.

OrnpenensiTe ATanbl SMOPHUOHATIEHOTO
Pa3BUTHS XOPJIOBBIX HAa CXEMaX U
mpernaparax u OMUCHIBATH MTPOIIECCHI,
MIPOUCXOISIIIINE HAa KAKIOM JTarle.
CpaBHUBaTh EPUOIbI OHTOTEHE3A;
MPSAMOE M HEMPSMOEe (JIMIMHOYHOR)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIHN YeJIOBEKA U IPYTUX
XOPIOBBIX.

OOBICHATH OMOJIOTUYECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMOp(hO30M;
OTPHUIIATEIHLHOE BIUSIHUE aJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(hakTOpOB Ha pa3BUTHE 3aPOIbIIIA
YeJIOBEKa.

OnuceIBaTh MPOLIECC IBOMHOTO
OTTOJIOTBOPCHHMS Y IIBETKOBBIX
pacTeHun

HToro uacoB o teme
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Tema 6. HacjienicTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneTtuka — Hayka 1 [Ipenmer u 3a1a4M TEHETUKH. PackpsiBaTh cojziep;kaHue TEPMUHOB U

O HACJIEJACTBEHHOCTH Ponb nutonoruu u sMOpuoOIOrUU MOHATHI: T€H, TCHOM, TeHOTH, (PEHOTHII,

Y U3MEHYUBOCTU B CTAHOBJICHUM I'eHETHKU. Bkiias XPOMOCOMBI, aJJIeJIbHbIE TeHbI (aJUIeIn),
POCCHICKUX U 3apyO€KHBIX YUCHBIX B rOMO3UI0Ta, FETEPO3UTOTA,
pa3BUTHE T'€HETUKU. METObI TEHETUKN | TOMHHAHTHBIN MpU3HaK (FeH),
(TMOPUI0TOTUYECKUH, peleCCUBHBIN MTPU3HAK (T€H), YhcTast
UUTOT€HETUYECKUI, MOJIEKYJISIPHO- JUHUSL, TUOPUL.
TEHETUYECKUH). [lepeuncnsaTh U XapakTepHU30BaAThH
OCHOBHbBIE T€HETHYECKNE MTOHATHS. METO/Ibl TEHETUKHU: THOPUAOTOTUUECKUN,
['eneTnueckasi CUMBOJIHMKA, LATOI€HETUYECKUI, MOJIEKYJIISIPHO-
HCTIOJIb3yeMasi B CXeMax CKPEIIMBAaHUM. | FeHETHYECKU, JOMUHAHTHBIEC U
Jemoncmpayuu: pelieCCUBHBIE TPU3HAKU PACTCHUHN U
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. Basuiios, C. C. YUeTBepUKOB, ITosib30BaThCSI FTEHETUYECKOM
H. B. Tumogees-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopyoosanue.: MOJEb- ANITITUKAIIHS JUISL 3aUCU TEHOTUIUYECKUX CXEM
«MOHOTHOPUIHOE CKPEIIMBAHUEY, CKpEILUBaHUSA
repbapuii «I['opox moceBHO»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HaCJIeTI0BAHUS PackpriBaTh coaepkaHue TEPMUHOB

HacJIeJOBaHUS MIPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSTUN: MOHOTUOPHUIHOE

MIPU3HAKOB. I'. Mennenem. MoHOTrHOpHIHOE CKpelrBaHue, QCHOTUITMYCCKUE

MounorubpugHoe CKpeluBaHue. 3aKoHeMHOO0pa3us TPYIIIbI, THOPUIOTOTUUECCKUNA METO/I,

CKpEIIMBaHUE ruOpUI0B NIEPBOTO MOKoJeHus. [IpaBuio | yucTeie TMHUN, TOMUHUPOBAHUE TEHOB
JIOMUHUPOBaHUS. 3aKOH PaCIICTUICHUS (mOJTHOE, HETIOIHOE ), PACIICTIICHHE
MPU3HAKOB. ['MMOTE3a YUCTOTHI TaMeT. B IIOTOMCTBE.
[TonHOEM HEMOMHOE NTOMHHUPOBAHUE. OnuchIBaTh METOJIUKY MPOBEJICHUS
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Hemoncmpayuu:

Ilopmpemui: I'. MeHnnens.

Tabauysr u cxemovl. «MoHOTUOPUTHOE
CKpELIMBAaHUE U €TO IUTOICHETUYECKas
OCHOBa», «3aKOH pAaCIIEIJIEHUS U €ro
LUTOT€HETUYECKAs] OCHOBA», «3aKOH
YUCTOTHI FaMeT.

Obopyodosanue:

MoeNr-anmImKauud « MoHoruOpuaHoe
cKpeuiuBaHue», «Henomnoe
JOMHHHUpPOBaHUE», repbapuit «I'opox
IIOCEBHOW»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHMSI OHOM Maphl MPU3HAKOB
y Topoxa MOCEBHOTO.

PackpbiBaTh cojiep:kaHre 3aKOHOB
eauHoo0pa3usi THOPUIOB IEPBOTO
MOKOJICHHSI ¥ 3aKOHA PaCIICTICHUS.
OOBICHATH TUNOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHusi, 00BICHITH €T0
IIUTOJIOTHYECKUE OCHOBBI U PEIIATh
TCHETHYECKHUE 3a/1a9n

Ha MOHOTMOpPHUJIHOE CKpEIIMBaHUE

6.3

JurubpugHoe
CKpEIIMBaHUE.
3aKOH HE3aBUCHUMOTI'0O
HacJIeJOBaHUS
MIPU3HAKOB

JuruOpugHoe ckpenBanmie. 3aKoH
HE3aBUCUMOTO HACJIeIOBAHUS
npu3HakoB. [{uToreneTnueckre OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHUSI.
AHanu3upyromiee CKpeuBaHue.
Hcnonp30BaHre aHATM3UPYIOMIETO
CKpEITUBAHUS VIS OTIPEACIICHHUSI
reHOTHUIa 0COOU.

Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabnauyvt u cxemol: «JIurudpuanoe
CKpentuBanuey, «llutomornueckue
OCHOBBI JIATUOPHTHOTO CKPEITUBAHMS.
Obopyoosanue.: MOJIETb- aNITUTAKATIHS
«JlurubpuiHoe CKpelBaHue»

PackpriBaTh conepkaHue TEPMUHOB U
MOHSATHI: TUTHOPUIHOE CKpEIIUBaHNUE,
AHAJIM3UPYIOIIEE CKPEIIMBAHUE.
OmmceiBaTh onbITH I'. Mennens

10 U3YYEHHIO HACIICOBAHUSA IBYX Map
MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpriBaTh conepkaHue 3aKOHA

HC3aBHCHUMOI'O HACJICJOBAHWA ITPHU3HAKOB.

IIpuMeHITP MaTEMaTUYECKHUIM pACUET
C ITIOMOIIBID METO/1a IEPEMHOKEHUS
BEPOSITHOCTEN M 3aMUCh C TOMOUIBIO
(EHOTUNTMYECKUX PATUKATIOB
paclIEeIIEHUs TPU3HAKOB Y TOTOMKOB
1o GeHOTUIly U T€HOTHUITY.
3anuceiBaTh CXEMbI JUTHOPUIHOTO
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CKpCIIUBaHUA, OOBSICHATH €r0
IMUTOJIOTUYCCKUC OCHOBBI U PCIIATDH
IFCHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[HOC
CKpCIINBAHUC

6.4

CuensienHoe
HacJIEJOBaHHUE
MIPU3HAKOB

CueruieHHOE HacIe0BaHUE TPU3HAKOB.
Pabota T. MopraHna 1o cuerjieHHOMY
HaclieJoBaHuio reHoB. Hapyienue
CLEIJICHUS TEHOB B PE3yJIbTaTe
KPOCCHUHTOBEpa. XpOMOCOMHAas TEOPHUS
HACJICICTBEHHOCTH.

['eneTnueckue KapTel.
Hemoncmpavuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemvt: «KMeros»,
«I"eHeTHYEeCKUE KapThl pACTCHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyodosanue: MUKpoOIIpeniapaT
«po3oduna» (Hopma, myTauuu Hopmbl
KpPBUIBEB U OKPACKU TEJIa), MUKPOCKOII,
Moenb-anmmkanus «llepekpécr
XPOMOCOM).

Jlabopamopnvie u npakmuueckue
pabomeur:

Jlabopatopnas pabota Ne 5. «3yduenue
pe3yNbTaTOB MOHOTHOPHUIHOTO

Y JUTUOPUIHOTO CKPEIIUBAHUS

PackpriBaTh cogepxaHue TEPMUHOB U
ITOHATHN: CLEIJIEHHOE HACIICIOBAHNE
MPU3HAKOB, PEKOMOWHAIMS T€HOB,
F€HETUYECKUE KAPTHI XpPOMOCOM,
MOpraHuja.

Ha3piBaTh OCHOBHBIE MMOJIOKEHUS
XPOMOCOMHOU TEOPHUU
HacnencTseHHocTH 1. Moprana;
PacKphIBaTh CoJiepKaHUE pabOThI

T. Moprana 1o CluerieHHOMY
HaCJIeJOBAHUIO T€HOB U MPUYUHBI
HapyIlIeHUs CUETUICHHUS MEXIy TeHaMHU.
3anuchIBaTh CXEMbl CKPEITUBAHUS

IIPY CLEIUICHHOM HACJIEI0BaHUH,
OOBSACHSATH MPUINHBI PEKOMOMHAIIIH
T'€HOB, OMPEAEIIATh YUCIIO TPy
CLEIUICHHS T€HOB; pellaTh FTeHETUYECKHE
3a/1a4ud Ha CLIETUICHHOE HacJieI0BaHUE
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y Ip0o30(HIIBI HAa TOTOBBIX
MUKpOIIpernapaTax»

6.5 | I'eHeruka nosna. I'eneTuka rnona. XpoMOCOMHOE PackpbIBaTh copepkaHue TEPMUHOB U
Hacnenosanue OIIPENIEIICHHE M0JIa. AYTOCOMBI U MOHSTHIA: XPOMOCOMHBIN HabOD,
IIPU3HAKOB, II0JIOBBIE XPOMOCOMBI. ' OMOTaMeTHBIE U | ayTOCOMBI, II0JIOBBIE XPOMOCOMBI,
CLEIUIEHHBIX C MTOJIOM reTeporaMeTHbIe OPraHU3MBlI. rOMOTI'aMETHBIN I0JI, FETEPOraMEeTHBIN

HacnengoBanue npr3HaKkoB, CUEIJIEHHBIX | [TOJI, CLEIJIEHHOE C ITOJIOM HACJIEA0BaHNE
C IOJIOM. IIPU3HAKOB.
Jemoncmpavuu: OOBACHATH IMTOJIOTUYECKUE OCHOBBI
llopmpemsi: I'. Mennens, T. Mopran, XPOMOCOMHOI'0 MEXaHU3Ma ONPEEICHUS
H.N. BaBuios. 110J1a Y pa3JIMYHbIX OPraHU3MOB.
Tabauysl u cxemul. «I'eHeTHKA TIOJIAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HAcIeA0BaHUs, HaCJIeI0BAHMSI IPU3HAKOB, CLETIJIEHHBIX
CUEIJIEHHOTO € TI0JIOMY, «KapuoTumsl Y HE CUEIUIEHHBIX CIoJIOM. Pemars
YEJI0BEKa U KUBOTHBIX» reHEeTUYECKHUE 3a/1a4i Ha HACJleI0BaHue
CLEIUIEHHBIX C MI0JIOM IIPU3HAKOB

6.6 | I3MeHYHBOCTb. N3menunBOCTh. BBl N3MEHYMBOCTH: PackpbiBaTh conepxaHue TEPMUHOB U
HenacnencreeHHas HEHACJIeJICTBEHHAs! U HACIECTBEHHA. MOHSATUI: U3MEHYUBOCTb,

U3MEHYHUBOCTD Ponb cpeasl B HEHACIEACTBEHHON HACJIEICTBEHHAs! U3MEHYHUBOCTb,

U3MEHUYMBOCTU. XapaKTEPUCTUKA
MOAU(UKAITMOHHON H3MECHUUBOCTH.
BapuanuuonHbii psag v BapualMOHHas
KkpuBas. Hopma peakiuu npusHaka.
KonuuecTBeHHBIE M KAUECTBEHHBIC
MIPU3HAKU U WX HOPMa PEAKIIHH.
CaoiicTBamoau(puKaImOHHON
U3MEHYHUBOCTH.

HEHACJIeJICTBEHHAS N3MEHYUBOCTD,
MoaU(pUKAIIMOHHAS U3MEHYUBOCTb,
BapHAaIMOHHBIN psifl, BApUAHTA,
BapHalMoOHHas KpUBasi, MPU3HAK,
HOpMa peaKIMH, KOJIMUYECTBEHHBIE U
KaueCTBEHHBIC MTPU3HAKU.
KnaccudunupoBats BUAbI
U3MEHYMBOCTH U BBISBIIATH UX
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Hemoncmpayuu:

Tabauywvl u cxemvl: «Buapl
U3MEHUYUBOCTIY, «MoudukanuoHHas
U3MEHYHBOCTH.

Jlabopamopnvle u npakmuyeckue
pabomot:

Jlabopatopnas pabota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOCHUE BaPUAIIMOHHOTO Psijia U
BApUALIMOHHOW KPUBO»

OMoJ0ruYecKre 0COOEHHOCTH.
IlepeuncnsaTh cBOMCTBA
MOAU(PUKAIMMOHHON N3MEHYUBOCTH U
OOBSCHATH €€ 3HAaYCHUE I OPTAaHU3MOB.
Pa3znnyarh KOJIMYECTBEHHBIE U
KaueCTBCHHBIC TTPU3HAKH; CTPOUTH
BapUAIMOHHBIA Psifl, BAPUAIIMOHHYO
KPUBYIO, BBIUUCIISATH CpEHEE 3HAUCHHE
MpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
N3MCHYHUBOCTD

HacneactBennas, uim reHOTUIMMYECKAs
U3MeHYUBOCTh. KoMOMHaTUBHAS
M3MEHYMBOCTh. M€H03 U TTOJI0OBOM
IIPOIIECC — OCHOBA KOMOWHATUBHOM
W3MEHUMBOCTU. MyTalimoHHast
M3MEHUYHMBOCTb.

Knaccudukanus Mmytanuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.
YacToTa 1 NpUYUHBI MyTaLlAMN.
Mytarennsie (HaKTopHbI.

3aKOH TOMOJIOTUYECKUX PSAJI0B

B HACJICJICTBEHHOW M3MEHUYUBOCTH
H. . BaBunoBa. Buesnepnas
HaCJICICTBEHHOCTb U U3MEHUYHUBOCTb.
Jemoncmpavuu:

lopmpemuwi: I'. ne ®pu3s, H. 1. BaBumos.

Tabauyvt u cxemol: «MyTarmoHHas

PackpeiBaTh copep:kaHue TEPMUHOB U
TIOHSATUM: HACJICACTBCHHAS
W3MEHYMBOCTH, KOMOMHATHBHAS
W3MEHYMBOCTh, MyTallMOHHAS
W3MEHYMBOCTh, MyTaHT, MyTallUH:
T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE;
MOJTUILIONANS, aHEYILIOM NS, MyTareHsbl.
XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (HOPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSJIOB

B HaCJIEJICTBEHHOU N3MEHYUBOCTHU

H. Y. BaBuiioBa 1 00BACHSITEH €ro
3HAYEHUEJIS OMOJIOTHH U CEJIEKIIUH.
KnaccuduimpoBats MyTaiu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE Y IPUBOIUTH
MIPUMEPHI MyTaIUH.

OOBSACHITH TPUYMHBI BO3SHUKHOBEHUS
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U3MEHYHBOCTHY.

Obopydosanue: MUKPOCKOTI,
MuKkpornpenapar «po3zopuna» (Hopma,
MyTalnuu (OPMBI KPBUTHEB B OKpacKa
TeJa); KOMHATHBIE PACTEHUSI C TECTPOr
OKpPACKOM JIMCTHEB.

Jlabopamopnuie u npakmuueckue
pabomur:

JlabopatopHast pabota Ne 7. « AHanu3
MyTalui y Apo30¢GUIbl Ha TOTOBBIX
MUKpOIpenaparax»

MYTaIWi, poJib (haKTOPOB-MYTareHOB.
CpaBHHMBaTh BHJBI MyTaIlii; BBISIBIISATH
MIPUYUHBI HACTICICTBEHHOM
W3MEHUYMBOCTH, WUCTOYHUKH MYTarcHOB
B OKpYXKaroliei cpese (KOCBEHHO).
XapakTepru30BaTh BHESAICPHYIO
HACJICICTBEHHOCTh U H3MEHYNUBOCTh

6.8

['eneTuka 4eaoBeka

I'enernka gyenoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIE METOIbI TCHETHKH YCIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHI, ONOXUMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomouieto [1I[P-ananu3a.
Hacnencrsenusie 3a001eBaHus
YeJIoBeKa: reHHbIe 00J1e3HH, 00IC3HH

C HacJIeACTBCHHOM
MPEAPACIION0KEHHOCTBIO, XPOMOCOMHBIE
6one3nn. ComaTHyecKue u
T€HEPATUBHbBIE MYTAIUH.

PackpwiBath conepkaHue TEPMUHOB U
MOHSTUI: KAPUOTUI YETIOBEKA,
[UTOTE€HETUYECKUIN METOI,
re€HEaJOTMYECKUN METO, POIOCTIOBHEIE,
OJIN3HELIOBBIN METO/I, HACTIEICTBCHHBIC
0oJie3HU: (MOHOTEHHBIE,

C HACJIEICTBEHHON
MPEIPACIION0KEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-TEHETUIECKOE
KOHCYJIbTUPOBAHMUE.

[lepeuncnaTh 0COOEHHOCTH U3YUCHUS
T€HETUKHU YEJIOBEKA; MPUBOAUTH
MIpUMEPHI HACJIEACTBEHHBIX O0JIe3HEH
YeJI0BEKA, XapaKTepU30BaTh METOJIbI UX
NpoQHIAKTUKN; 000CHOBBIBATH 3HAYEHUE
MEJIUKO-TE€HETUYECKOT O
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CtBoJioBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KU3HU, TUATHOCTHKH,
poUIAKTHKY U JICYCHUS TeHETHUYECKUX
OonesHeil. MeanKko-TeHETHIECKOe
KOHCYJIbTHPOBaHKE. 3HAUCHUE
MEUITMHCKON TEHETUKU

B TIPEIOTBPAIICHUH U JICUCHUN
TCHETHYECKUX 3a00JIeBaHUH YeIOBEKA.
Hemoncmpavuu:

Tabnuywl u cxemor: «HacnenoBanue
pesyc-baktopay, «I eneTuka rpymnm
KpOBI».

Jlabopamopnsie u npakmuueckue
pabomur:

[Tpaktuueckas pabora Ne 2.
«CocraBiieHUE U aHATIN3 POJOCIOBHBIX
YEJIOBEKA

KOHCYJIbTUPOBAHHS.
BhISBISATE U CpaBHUBATH MEXY COOOM
JIOMUHAHTHBIEC U PELECCUBHBIC IPU3HAKU
YEJIOBEKA.

CocCTaBiATh M aHAIM3UPOBATH
POIOCIIOBHBIE YETI0BEKA

Htoro yacoB 1o teme 8
Tema /. CeJiek1iusi OpraHu3MoOB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenekuus Kak HayKa 1 Cenekuust Kak HayKa U MpoIECC. PackpsiBaTh conepxkaHne TEPMUHOB

U Tporecc

3apOXKICHHUE CENIEKIIMYU U TOMECTUKALIHS.
Yuenue H. . BaBunosa o nentpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PaCTCHUM.

I{eHTpbI TPOUCXOKACHUS TOMALITHUX
KUBOTHBIX.

Coprt, nopoja, mTaMm.

Y TIOHSATHUM: CEJIEKIIUs, COPT, MOPO/Ia,
HITaMM, TOMECTUKALIMS, WU
OJOMAIITHUBAHUE, LICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTECHUU U
KUBOTHBIX, THOPUIU3AIHS,
HCKYCCTBEHHBIN OTOOP.
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Hemoncmpayuu:

Ilopmpemuvi: H. . BaBuios.
Tabauyvt u cxemwvi: xapra «L{eHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJbTYPHBIXpacTeHUN», «[lopoasl
JOMaIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PacTEHHII».
Obopydosanue: MyIISHKU TUIOJIOB U
KOPHEILJIO0B JUKUX (GOpM U
KYJIbTYPHBIX COPTOB PacCTEHUMH;
repbapuii «CenbCKOX03s11ICTBEHHbIE
pacTeHUS»

Ha3biBaTh 1 cpaBHUBATh OCHOBHbBIE
ATaIbI Pa3BUTHUS CEIICKIINU.

N3narate yuenue H. U. BaBunosa

O IIEHTPaX MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHUH; pa3InMdaTh EHTPHI HA KapTe
MHpa, CBSI3BIBATH HX MECTOIOJIOKCHHE

C o4aramM# BO3HUKHOBCHHSIIPEBHEHUIIINX
UBMJIN3AIUH.

CpaBHHBATh cOpTa KyJbTYPHBIX
pacTeHul, MOPOJIbl JOMAIITHUX
KUBOTHBIX U UX JUKUXIIPEIKOB.
OueHuBaTh pojb CEIECKINU

B 00€CTeueHUH PO I0BOILCTBEHHOM
0€30IacHOCTH Y€JIOBEUYECTBA

7.2

Metoasl
JTIOCTUKECHUS
CEJIEKIIMU PACTCHUM
Y KUBOTHBIX

CoBpeMeHHbIE METO/IbI CEJICKIUU.
MaccoBblif 1 UHAUBUYAJIbHBII OTOOPHI
B CEJIEKIIMUPACTCHUN U KUBOTHBIX.
Ouenka 3KcTepbepa.
BiM3KOopoACTBEHHOE CKpELMBaHUE —
uHOpuAuHT. Yucras quHus.
CkpeniuBaHue YUCThIX JTUHUH.
I'eTeposuc, unu rubpuHas cuia.
HeponcrBennoe ckpeniuBanue —
aytopuauar. OtnanéHHas
rudpunzanus u e€ ycrexu.
HckyccTBEHHBIN MyTareHe3 v NoJiy4eHue
NOJIMIUIOUIOB. JIOCTHKEHUS CENEKIIUU

PackpeiBaTh conep)kaHne TEPMUHOB U
MOHSITHI: KICKYCCTBEHHBIA OTOOD,
MacCOBBII 0TOOP, MHIUBUAYaTbHBIN
0T00p, FKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeIllMBaHUe, YUCTas JINHUS, TETEPO3NC,
HEPOACTBEHHOE CKpPEUIMBAHUE,
HCKYCCTBEHHBI MyTareHes,
nonuruionasl. CpaBHUBATH (HOPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBoro u
WHUBHUIYAIBHOTO), BUJIBI
rudpuauzanuu (OJIM3KOPOJICTBEHHOU U
OT/IAJICHHOM ), CITIOCOOBI MOTYyUYCHHUS
MOJIUTLIIONIOB.
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pacTEeHH, )KUBOTHBIX U
MHUKpPOOPTaHU3MOB.
Hemoncmpayuu:

llopmpemuwi: . B. Muuypum,

I'. 1. Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemol: «OTHATCHHAS
rudpuauzanus», «PaboTel akageMuka
M. @. BanoBay, «llomummonausy.
Obopyoosanue. MyJsiKYU TUIOAO0B U
KOPHEIUIOJ0B AUKUX POopM U
KYJBTYPHBIX COPTOB PACTEHUM.
Jlabopamopnvie u npakmuueckue
pabomul:

Okckypcus «OCHOBHBIE METOMIBI U
JNOCTHKEHUS CEJIEKIIMN PACTEHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO,
IUIEMEHHYIO Qepmy,
COPTOUCTIBITATENIBHBIA Y4aCTOK

WJIN TETJTHYHOE XO035HUCTBO)

[TpuBOIUTE TTPUMEPHI TOCTUKEHUN
CEJIEKIIUY PACTEHUIN U KUBOTHBIX

7.3

buorexnoorus
Kak OTpaciib
MIPOU3BOJCTBA

buorexHonorus kak orpacib
MPOU3BOACTBA. | €HHAsI MHKEHEPUSI.
Ortanbl co3nanus pekomOunanTHoi JJTHK
Y TPAHCTEHHBIX Oprannu3MoB. Kiietounas
uHXeHepusi. KileTOUHbIE KyIbTYPHI.
MUKpOKIIOHAIBHOEPA3MHOKEHUE
pactenuil. Knonnposanue
BBICOKOIPOAYKTHUBHBIX

PackpbIBaTh copepxaHue TEPMUHOB U
MOHATHI: OMOTEXHOIOT S, KIETOYHAs
WHXXEHEPHUs, TeHHas UHKEHEPUS,
KJIOHUPOBAHKE, TPAHCTCHHBIE
opranuszMmel, MO (reneTndecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpaciib IPOU3BOJICTBA, OCHOBHBIE
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CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYSCKUE U ITHUCCKUE HpO6JI€MI)I.

I'MO — reneTuuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
onoTexHoaoruny, «Kinerounsie
KYJIbTYPBI U KIOHUPOBAHHEY,

«KoHCTpyHpoBaHHE M TIEPEHOC T'€HOB,

XPOMOCOM»

JOCTHKCHU A OMOTEXHOJIOTHHU B 00JIaCTH
IMPOMBIINIJICHHOCTH, CCJILCKOT'O XO03S1CTBa

W MEIIUIIUHEI.
[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI M JIOCTH)KCHUS
OMOMHKEHEPHH.

OO6CyKIaTh IKOJIOTHYECKUE U
ATUYECKHE aCIIEKThl HEKOTOPHIX
UCCJIEIOBaHMM B 00J1acTU
OMOTEXHOJIOTHH (KJIOHUPOBAHMUS,
HUCKYCCTBEHHOTO OTUIOZOTBOPEHUS,
HAIPaBJICHHOTO W3MEHEHMsI FeHOMa U
CO37aHMs TPAHCTCHHBIX OPTAaHNU3MOB)

HToro yacos 1o TeMe 3
Pe3epBHoE Bpemsi 1
OBILIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOTO0 MpeMeTa

KomnnuectBo
qacoB

[IporpammHoO€ conepkaHue

OCHOBHBIE BH/IBI ICITCILHOCTH
O0yJaroIIXCs

Tema 1. DBOJTIONMOHHAA OHOJIOTUSA

1.1

OBOJIIOLMST U METOABI
e€ n3y4eHus

1

[IpeanocbuUIKM BOZHUKHOBEHUS
HBOJIFOLIMOHHOW TEOPHUH. DBOJIFOLIMOHHAS
TEOpHs U €€ MECTO B OMOJIOTHH.
Bimsinue 3BOTIOLIMOHHON TEOpUHU

Ha pa3BUTHE OMOJIOTUU U IPYTHMXHAYK.
CBuETENBCTBA SBOIOLUN.
[TameoHTONOrNYECKHE:
MOCJIEIOBATEIBHOCTD MOSIBIICHUS BUIOB
B [IAJIEOHTOJIOTMYECKOM JIETOIUCH,
nepexoaHbie (POPMBI.
buoreorpaguyeckue: cxoacTBo U
paznuuue gpayH udaop MaTEPUKOB U
OCTPOBOB. DMOPUOIOTMYECKHE: CXOJCTBA
U pa3nyusi SMOPHOHOB Pa3HbBIX BUJIOB
MO3BOHOYHBIX.
CpaBHUTEIBHO-AaHATOMHUYECKHE:
TrOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
pPYJIMMEHTApHbIE OPTaHbl, aTABU3MBI.
MonekynsapHO-OHOXUMUYECKHE:
CXOJICTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSITUI: YBOJIIOIUS, TIEPEXOTHBIC
(bopMBI, GUITOTEHETUICCKUAEC PSIBI,
BUJIBI-9H/ICMUKH, BHJIBI-PEITUKTHI,
3aKOH 3apO/IBIIICBOTO CXOJICTBA,
OMOTeHETHUECKHI 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUYHbBIC
OpraHbl, pyAUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[lepeunciiaTh OCHOBHBIC 3TAIbl PA3BUTHSI
ABOJIIOLIMOHHOW TEOPHH.
XapakTepu3oBaTh CBUJETEIHCTBA
ABOJTFOITUH: TIAJICOHTOJIOTHIECKHE,
ounoreorpadpuyeckue,
AMOPHOJIOTHYCCKHE, CPAaBHUTEIHLHO-
aHATOMHYECKHUE, MOJICKYIISIPHO-
OMOXUMUYECKHE.

[IpuBOAMTH MPUMEPHI IEPEXOTHBIX
dhopM OpraHu3MoB, (HUIOTCHETHICCKHUX
PAIOB.

[IpuBoauTh HOPMYTUPOBKH 3aKOHOB
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METa0OJNYECKUX MyTeH y BCEX >KUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. JTapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkenb, ®. Mroiep.
Tabauywvl u cxemol: «Pa3Butne
OpraHUYECKOro Mupa Ha 3emiiey,
penbedHbie TAOIUIIBI «3aPOIBIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEPUKC.

Obopyoosanue. buoreorpapuyeckas
KapTa Mupa; koyekus «Dopmbl
COXPAHHOCTHU MCKOMAEMBbIX )KUBOTHBIX U
pacTeHHIN; BIIAYKHBIE MTPENapaThbl
«Pa3BuTHe HacekoMoroy, «Pa3purue
JISITYTIIKAD

OMOreHETUYECKOTO U 3apOJbIIIICBOIO
CcXoACTBa

1.2

Ucrtopus pazsutus
NpeACTaBICHUN
00 HBOTIOITUHU

OBouroninoHHas teopus Y. JlapBuna.
[IpennockuiKu BO3SHUKHOBEHUS
JapBUHU3MA. J[BUKYIIIHE CUIIBI
ABOJIIOLIMM BUJIOB 10 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

MIPU OTPAHUYEHHOCTH PECYPCOB,
HEONPEAEIIEHHAS N3MEHYNBOCTb,
6opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTteTnyeckasi TEOpHs BOJIIOLIUU

PackpriBaTh conepkaHue TEPMUHOB U
MOHSITHUI: CUCTEMAaTHKa, €CTECTBECHHBIM
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UJCH, KOHLIEIIIUA 1
TEOpUM; CPABHUBATH B3TJIAAbIHA BUI U
sposmonuio K. JImnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bk JInHHES B pa3BUTHE
CUCTEMATUKH U OOBSCHATH IPUHITUTIBI
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(CTD) 1 e€ OCHOBHBICTIOIOKEHHS.
Hemoncmpauyuu:

llopmpemuwi: K. JIunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauyvt u cxemol: «Ilomynsmumy,
«Kapra-cxeMa MapuipyTa nyTeIeCTBUS
Y. NapBuna», «PopmMbl O0pHOBI

3a CyIIECTBOBaHME», « ECTECTBEHHBIN
oT6op», «MHOroodpasue copToB
pacteHui», «MHorooOpasue nopoj
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu30oBaTh COJIEPKAHUE U
3HAYEHUE HBOIIOLMOHHONW KOHIENIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COL[MAJIbHO-D)KOHOMUYECKHUE
MPEANOCHUIKH BOZHUKHOBEHHUS
3BOJIFOMOHHOMN Teopuu Y. JlapBuHa.
PackpbIBaTh cosiepkaHue IBOTIOIMOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEONPEAECIIEHHYIO U ONPEACTIEHHYIO
M3MEHYUBOCTh, ECTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CYLIECTBOBAHHUE.

OnuchIBaTh MOJIOKEHUS CHHTETHYECKOMN
teopun dBojtonun (CTD) U 0OBSACHATD
e 3HaueHHe IIOUOIOTUHU

1.3

Bun: xpurepun n
CTPYKTypA.
[Tonmynsauuys kak Kaxk
JJI€MEHTapHast
eAVMHHIA BUJA

MuxposBomonus. [lonmynsuus kak
€AMHHULIABUA U DBOJIFOLIMH.
Hemoncmpauyuu:

Tabnuyvt u cxemor: «llomynsmmy,
«MyTannoHHas U3MEHUYUBOCTHY.
ObopyoosaHue.: MAKPOCKOTI,
MuKponpenapar «J[pozoduia» (Hopma,
MyTaluu (POPMBIKPBUILEB U OKPACKH
Tena), MoJienb-anmuinkanus «llepekpéct
XPOMOCOMY.

PackpeiBaTh comepikaHue TEPMUHOB U
TTOHSTHN: MUKPOAIBOJTIOITUS, BU]I,
KPUTEPHUH BHUA, apeaJl, TOIYJISIIHS,
reHo(OoH, MyTalnK, KOMOWHAIINH
TE€HOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYCCKYIO CIUHUITY U
I[EJIOCTHYIO OMOJIOTHUECKYIO CHCTEMY.
Brinenste kputepun Buma
(Mopdomornueckuit, GU3HUOTOTUIECKUH,
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Jlabopamopusle u npakmuyeckue
pabomut:

JlaGoparopnas padora Ne 1. «CpaBHeHue
BUJIOB IO MOP(HOIOTHIECKOMY
KPUTEPUIO»

OMOXMMHYECKUN, TCHETHYCCKHH,
HKOJIOTUYECKUH, reorpauyeckuii) u
MIPUMEHATh KPUTEPUU JJISI OTTUCAHUS
KOHKPETHBIX BUJOB.
XapakTepu3oBaTh NOMYJISIIIAIO KaK
CTPYKTYPHYIOEJUHUILY BUJIA U
ABOJIIOLIMU.

OnuceIBaTh NOMYJISINIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | IBwKyInue Cujbt JIBrxymue cuibl (pakTopsl)3BodOnUU | PackpeiBaTh cojep)kaHre TEPMUHOB U
(3memeHTapHbIE BHUJIOB B Ipupoje. MyTallMOHHBIHI MOHATHI: KOMOMHATUBHAS
(akTOpBI) HBOTIOIIUN npoliiecc ¥ KOMOWHATUBHAs M3MEHYUBOCTh, MyTallUH, MyTallUOHHBIN
M3MEHYMUBOCTD. [lOMyNIAIIMOHHBIE BOJIHBI | IPOLIECC, MOMYJIALIMOHHBIE BOJIHBI,
u npeid reros. M3omsus u Murpanus. | apeiid reHoB, W30JIAINS, MUTPAIUH.
Jlemoncmpayuu: XapakTepu3oBaTh AJIEMEHTapHbIE
Tabnuyvl u cxemul: «J{BUKYyIINE CUITBI (aKTOPBI HBOTIOIUU: MYTALIMOHHBII
HBOJIFOLIUN npoiiecc, KOMOMHAaTUBHAs
M3MEHYUBOCTb, TOMYJISIIUOHHBIE BOJIHBI,
Jpeiid reHoB, U30JIALUS, MUTPALIHSL.
YcranaBiamBaTh NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY
MEXaHU3MOM U Pe3yJbTaTOM JIEUCTBUS
JBIDKYIIUX CHII (3JIEMEHTapHBIX
(hakTOpPOB) SBOJIOLIMHU
1.5 | EcrectBennsIii 0TOOp EcrecTBennslii 0T600p — Hanpasisonmii | PackpsiBaTh conep:kaHue TEPMUHOB U

u ero (popmbl

(bakTop 3BOIIOILHUU.
@DopMBbI €CTECTBEHHOT'0 0TOOPA.

MOHSATHUM: €CTECTBEHHBIN 0TOOpP, O0phda
3a CyIIeCTBOBAaHUE.
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Hemoncmpavyuu:
Tabauywl u cxemol: «ECTECTBEHHBIN
otbop», «boprOa 3a cyiiecTBOBaHHE

OnuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOODA.
XapakTepu3oBatb POPMBI €CTECTBEHHOTO
oTOopa (ABIKYIINMA, CTAOMIN3UPYIOIINA,
JTM3PYITHBHBIN) U CPAaBHUBATH HX MEXKIY
co0oii.

XapakrepusoBaTb O0pPEOY

3a CyIIECTBOBaHHE U CPAaBHUBAThH €&
BUJIBI (MEXKBHUIOBAsI, BHYTPHBHIOBAS,
60oprOa ¢ HeOIaronpUsTHEIMU
¢dakTOpamu BHEUTHEW CPEIbl)

1.6

Pesynbprars
HBOJIIOLIMHU:
MPUCTIOCOOJIEHHOCTh
OpPraHU3MOB U
BHU1000pa30BaHKE

[Ipucnoco61eHHOCTh OPTraHU3MOB
KaK pe3yibTaT sBotonuu. [Ipumepst
MIPUCIIOCOOJICHUI Y OPraHU3MOB.
Apomopho3bl 1 HAKOATATITAIIUY.
Bunu BunoobpaszoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpaguieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«[IpucnocobIeHHOCTH OPTaHU3MOBY,
«T"eorpaduueckoe BUA00Opa30BaHUEY,
«IKOJIOTUIECKOE BUI000pA30BAHHE.
Obopyoosarue:

kosutekius «[IpuMepsl 3aUTHBIX
MPUCTIOCOOICHUN Y KUBOTHBIXY,

PackpeiBaTh copep:kaHuEe TEPMUHOB U
MOHSTHIA: MPUCTTOCOOIEHHOCTD,
MOKPOBUTEJILCTBEHHAS U
npelocTeperapoias oKpacka,
MacCKHpOBKa, BUJI000pa30BaHuUe.
OnuceIBaTh MEXaHNW3M BO3ZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpPraHU3MOB.
BEIsBISATE 110 M300payKeHUSIM, Ha JKUBBIX
1 GUKCHPOBAHHBIX MIpemapaTax MpUMEphbI
MPUCTIOCOOJICHHOCTH PACTEHUM U
’KHUBOTHBIX K YCIIOBUSIMCPE/IbI

oOuTaHMsl, JOKa3bIBaTh OTHOCUTEIBHYIO
11e71eCO000pa3HOCTh MPUCIIOCOOTICHUM.
XapaxkTepu3oBaTh CIIOCOOBI U
MEXaHU3MbI BUA000pa30BaHMUS;
OTKCHIBATh U CPABHUBATH OCHOBHBIE
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KOJUIEKIIHS HACEKOMBIX C Pa3IMUHbIMU
TUIIAMH OKPACKH; HAOOP MIOAOBH
CEMSIH.

Jlabopamopnvle u npakmuueckue
pabomul:

JlabGopaTtopHas pabota Ne 2. «Onucanne
IPUCIIOCOOTIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEJILHOTO XapaKTepay

(OPMBI DKOJIOTHYECKOTO U
reorpaduIecKoroBH1000pa30BaHMUS

1.7

Hanpasnenus u nytu
MaKpO3BOJIFOLIUU

MakponsBodonus.

dopMbI 3BOTIONUN: (DUTIETHYECKAs,
JTUBEPreHTHAS, KOHBEPTCHTHAS,
napayuensHas. HeobpatumocTh
sBoJironu. [Ipoucxoxnenue

OT HEeCIEeIHUATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromias crieruain3alus.
AnanTvuBHas pajguaiusi.
Hemoncmpayuu:

Ilopmpempui: A. H. CeBeplioB.
Tabauyvt u cxemol: KApoMopho3bD»,
«Mnnoamanrarumny, «O01as
JIeTEHEepaLUs.

Obopyoosanue: moneiib « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIHIY; 00BEMHAs
Mojenb «CTpoeHHE TOJIOBHOTO MO3ra
MMO3BOHOYHBIX)

PackppiBaTh copepkaHne TEPMHUHOB H
MOHSTHI: MAaKPOIBOJIOLIUSA, (PHUIIOTEHE3,
OMOJIOTUYECKUM MPOTPECC U perpece,
apomopo3, uauoaganTaius, ooas
JeTeHepals, aJanTUBHAS pagualius.
XapaxkTepuszoBaTh (HOPMBI IBOTIOLIUH.
BoisBiars apomopdo3sl 1
UIM0AIaNITAllUd YPACTCHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJIOTHYECKHIA TIPOTpece
u Ouonoruyeckuit perpecc, apomopdos,
UIN0AIANITAIIAI0 ¥ OOIIYIO
JereHepaluio.

BoIABIATH B3aUMOCBSI3U MEXKIY My TSIMU
Y HAIIPaBJICHUSIMU IBOJIIOITUN

Y PACTEHHMU U KUBOTHBIX

Hroro yacos no treme
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Tema 2. Bo3HUKHOBeHHE U PAa3BUTHE KU3HHA HA 3emJre

2.1 | Uctopus xu3Hu

Ha 3eMie ¥ METOIbI
€€ U3y4eHUs.
I'unotessl
MIPOUCXOKICHUS
’KU3HHU Ha 3emiie

2

JloHay4dHble MpE/ICTABICHUS

0 3apOKJICHNM XU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emiie: aOMOreHe3 UIaHCIEPMHUS.
XUMHYECKAsT SBOJIFOLIUS.
AOUOTEeHHBIN CUHTE3 OPraHUYECKUX
BEILIECTB U3HEOPTaHUYECKUX.
DKCIEepUMEHTAILHOE MTOATBEPKICHUE
XUMHYECKOUN 3BOJIOLINHU.

HauanbHble 3Tarbl 0M0JI0rH4ecKon
sBotonmu. I'unoresa PHK- mupa.
dopmupoBaHuE MEMOPAHHBIX CTPYKTYP
1 BO3HUKHOBEHHUE MPOTOKJIETKH.
[lepBble KIETKUA U UX IBOIIOLIHS.
DopMHUpPOBaHUE OCHOBHBIX TPYIIII
JKUBBIX OPTaHU3MOB.
Hemoncmpavyuu:

Ilopmpemui:

®. Penn, JI. ITactep, C. Munnep,

A. N. Omapumn, I'. IOpnu.

Tabauywl u cxemwvl: « BO3BHHKHOBEHHE
CoHEeUHOM CHCTEMBI»,

«Pa3BUTHE OPraHUYECKOTIO MUPaY,
«PacturennHas kineTkay», « KupotHas
KJIeTkay, «[Ipokapuornyeckas
KJIETKa»

PackpwiBath conepkaHue TEPMUHOB U
MOHATHUI: KpealMoOHNU3M, a0UOTeHE3,
BUTAJIN3M, TAHCTIEPMUSI, OMOTI033,
KOallepBaThl, MPOOMOHTHI, CHMOHOTEHE3.
XapaxkTepu3oBaTh METOIbI U3YUCHUS
HUCTOPUYECKOTO MPOLLIOTr0 3eMIIH.
ITepednciasiTh OCHOBHBIE ATAIIBI
XUMHYECKOM HOMOJIOTHYECKOM
ABOJIIOLIMH.

N3narath copep:kaHue TUMIOTE3 U TEOPUl
BO3HUKHOBEHUS KU3HU Ha 3emIie
(KpeanimoHU3Ma, CaMOMPOU3BOJIILHOTO
3apOKJI€HUsI (CIIOHTAHHOTO),
na"crnepmuu, runore3sl PHK-mupa).
OmnuceiBaTh skciepumenTsl C. Muiepa
u I'. FOpu no nosiyyeHnto OpraHuveCcKux
BEIIIECTB U3 HEOPTAaHUYECKUX MTyTEM
aOMOTEHHOT0 CHUHTE3a
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2.2

OCHOBHBIC ATaIbI
SBOJIIOLUH
OpraHUYECKOTO MHpa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
nepuoiaM

PazBuTtHe )xu3HM Ha 3eMIIe 110 3paM U
nepuogam. Karapxeii. Apxerckas

Y IIPOTEPO30MCKas 3phl. [1anmeo3orickas
apa u e€ mepuoIpl: KEMOPHUICKUH,
OPAOBUKCKHUH, CUITYPUHUCKHUM,
JICBOHCKHU I, KAMEHHOYTOJIbHBIN,
IIEPMCKHU.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIM, FOPCKUM, METOBOM.
KaliHo3oiickas 3pa u €€ nepuo/bl:
MaJI€OreHOBBINM, HEOTCHOBBIN,
AHTPOITOT€HOBBI.

XapakTepuCTHUKa KIuMara u
reoJIOrHYeCKUX MporeccoB. OCHOBHbBIE
3TaIbl 3BOJIFOLIUU PACTUTEIIBHOTO U
YKUBOTHOTO MHUpa. ApoMopdh 036l

Yy pacTeHHM U )KUBOTHBIX. [losBICHNME,
paclBET U BEBIMUPAHUE TPYII KUBBIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauywl u cxemwl: «Pa3Butne
OPTraHUYECKOTO MUPay,
I'COXPOHOJIOTHYECKAs Ta0JIHIIa;
KOJUTEKIIHS «DPOpPMBbI COXpAHHOCTH
HCKOIIA€MbIX )KUBOTHBIX M PACTECHUI.
Jlabopamopnsie u npakmuueckue
pabomut:

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh MOCJIEI0BATEIIBHOCTH YOHOB:
KaTapxeu, apxeu, MpoTepo30i,
(dhaHepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,

ME3030MCKast, KAMHO30MCKas; IIEPUOIO0B:

KEeMOPUICKHI, OPJIOBUKCKHI,
CUITYPUHCKHUI, IEBOHCKHUM,
KaMEHHOYTOJIbHBIN, [IEPMCKH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
MajJ€OreHOBBIM Y HEOT'CHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOr0 MUpa

I10 3paM U EPUOAAM IF€OJIOTHUYECKOU
WCTOPHUM; dTaIbl PA3BUTHS
PACTUTEIBLHOTO U )KUBOTHOT'O MHUpA.
Breiienuth riaBHbie apoMop(o3sl
PAaCTEHUHN U )KUBOTHBIX.

CpaBHHBaTh MEX Ty COO0M
MIPEJICTABUTENICH CUCTEMATUUYECKUX
IPYIIIT OPTraHU3MOB, BBISBIISITH YEPThI
YCJIO)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCJIOBUSIM KU3HU
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[Ipaktuyeckas padota Ne 1. «M3yuenue
HCKOITA€MBbIX OCTAaTKOB PACTECHUU U
JKUBOTHBIX B KOJUICKIHSIX).

DKCKypcust « IBOIIOLNSI OPraHUYECKOTO
Mupa Ha 3emJiie» (B €CTeCTBEHHO-
Hay4YHBIM WJIMKpacBEIUECKUN My3ei)

2.3 | CoBpemeHHast CucreMa OpraHM4eCcKOro MUpa Kak PackpeiBaTh copepkaHle TEPMUHOB U
cucrema oTpakeHHe 3BOOINNA. OCHOBHBIE MOHSTUM: CUCTEMATHKa, UCKYCCTBEHHAS U
OpraHUYeCcKOro Mupa CHUCTEMATHYCCKHE TPYIIIBI OPraHU3MOB. | €CTECTBEHHas Kilaccudukaius, OnHapHast

Jemonucmpayuu: HOMEHKJIaTypa, IPUHIIMUI
Tabnuyvt u cxemor: «CoBpeMeHHAs HMEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOTO MHUPa» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OpPraHMYECKOro MHpa
2.4 | DBorOIMs YCIIOBEKA DBOJIOIMS YEJIOBEKA. AHTPOMOJIOTUS PackpriBaTh conepxaHre TEpPMUHOB U

(anTpOmnorexes)

Kak Hayka. Pa3Butue mnpencraBieHuUit
O MPOUCXOXKICHUU YeTOBEKa. MeTobI
M3y4yeHHs aHTponorene3a. CxoAcTBa u
pa3uyus 4eJIOBEKa U KUBOTHBIX.

CucreMaTHuecKoe MoJIOKCHNUE YeI0BeKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauywl u cxemwl: «CpaBHEHUE
AHATOMUYECKHUX YEePT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsHY.

Obopyoosanue: CIENKA WU
U300pKEHUSI KAMEHHBIX OpYAUid

TTOHSTHI: aHTPOTOJIOTHS, AHTPOIIOTECHES,
yenoBek pasymHbIii(Homo sapiens),
MPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cuCTEMa.

[TepeuncnsaTh 3a1a4M aHTPOIIOJIOTHH,
ATANBICTAHOBJICHUS U PA3BUTHS
MPEACTABICHUM O POUCXOKICHUU
YEJI0BEKA.

M3marate OCHOBHBIC MOJIOKEHUS
teopun Y. JlapBuHa, KpUTUYECKU
OIICHUBATh HEHAYYHYIOUH(POPMAIIHIO
O MPOUCXOXKJICHUH YEJIOBEKA.

3HaATh CHCTEeMaTHYECKOE MOJ0KECHIE
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NEPBOOBITHOTO YeNIOBEeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Bra Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMUYECKHUE TPU3HAKU
pPa3HOro ypoBHS (THI, KJIAcc, OTPsiA

u Jp.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IMuuiYesIOBEKa U )KHBOTHBIX.
OOBSCHATP U OLICHWBATH 3HAYCHHC
HAYYHBIX 3HAHUH O MPOUCXOKICHUH
YeJIOBEKa JIJI IOHUMAaHUs MECTa M POJIH
YeloBeKa B MPUPOJIE

2.5

JIBrKyIIME CUITBI

(pakTopsI)
aHTpOIIOreHe3a

JIBrkyine cuiibl ((hakTopsbl)
aHTpororesesa. Hacneacrsennas
M3MEHYHMBOCTh U €CTECTBEHHBIN O0TOOP.
OO0miecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUU TPYAa,
MBIIICHUE, PEYb.

Hemoncmpavyuu:

Tabnuyst u cxemvt: «CpaBHEHHE
aHATOMHUYECKHUX YEepPT CTPOCHUS YEJIOBEKa
U 4eJIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa MAJIEOHTOJIOTUYECKUX
HaXOJIOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKAY.

ObopynoBaHHEe: MYJISIKH
«IIpoucxoxaeHune yemoBeka
(MaJIEOHTOJIOTMYECKUE HAXOIKH )»

PackpriBaTh comepkaHue TEPMUHOB H
MOHATUH: (haKTOPBI AaHTPOTIOTEHE?RA,
IPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAUiiHAs JEeATeTbHOCTD,
MOJIUMOPHU3M.

XapakTepru30BaTh JBIKYIIIHE CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpPaBHUBATh MX MEXIY COOOM
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2.6

OCHOBHBIC cTauun
SBOJIFOIITMH YCJIOBCKA

OCHOBHBIC CTaJNH U BETBH SBOIIOINHT
YeJIoBeKa: aBCcTpajonuTeku, YemoBek
yMelbid, YenoBek mpsaMOXOISIIni,
YenoBek HEaHAEPTAIBCKUM, UeloBeK
pa3yMHBI COBPEMEHHOI'O THUIIA.
Haxoaku nckomaeMbIX OCTaHKOB,
BpeMs CYyILIECTBOBaHUS, 00J1aCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO
MO3ra, 00pa3 KU3HHU, OPYIUs.

Jemoncmpavyuu:
Tabnuywvl u cxemol: «OCHOBHBIE MECTa

MaJI€OHTOJIOTMYECKUX HAXOJA0K MPEIKOB
COBPEMEHHOI'0 YEJIOBEKA,
«/lpeBHeiimmue groamn», «JpeBHue
mon», «llepBbie COBpeMEHHBIE JTHOIN.
OO6opy/ioBaHUE: MYIISIKH
«IIpoucxoxaeHue yenoBeka» (OrOCTHI
aBCTpaJIONMUTEKa, MUTEKaHTpPOIIa,
HEaHIepTAJIblIa, KP)OMAHBOHIIA); CIEIKH
WM 1300paKeHUsI KAMEHHBIX OpPYIUN
MEePBOOBITHOTO YEJIOBEKA: KaMHU-
qorrmnepsl, pyousna, ckpebdiia

PackpbiBaTh conepxaHne TEPMUHOB U
TIOHSITUI: aBCTPAIONMUTEK, YEIOBEK
YMEJIbIN, YEJIOBEK MIPAMOXOIAIIMNH,
HEaHJepTajel, KpOMaHbOHEIL,
HEOJIUTUYECKAsi PEBOJIIOIIHS,
NepBOOBITHOE UCKYCCTBO.
XapakTepu30oBaTh U CPABHUBATH MEKY
000l OCHOBHBIC CTAUN IBOJIIOINH
YEJI0OBEKA: XPOHOJOTUYECKUI BO3PACT,
apeaJ pacrpocTpaHeHusi, 00bEM
rOJIOBHOT'O MO3Ta, 00pa3 KU3HU H

opyIus Tpyaa

2.7

Yenoseueckue pacsl
U IPUPOJHBIE
azanTanuy 4eyIoBeKa

Yenoseueckue pacbl. OCHOBHBIE
OOJBITIME PACHl: €BPONICOUTHAS
(eBpaswuiickas), HETpO-aBCTpATIOUAHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUIHAS
(a3uarcko-aMepuKaHCKas).

PackpbiBaTh coliep:KkaHUE TEPMHUHOB
Y TIOHSITUM: PaChl, PACOTECHE3, COLIAAII-
JTAPBUHU3M, PACU3M, METHUCALIUSL.
XapakTepu3oBaTh U CPABHUBATh
MPEJICTABUTENENYETIOBEUECKHX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJCTABUTEIICH YeIOBEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHMS. EqUHCTBO
yesjoBeueckux pac. Kpuruka
COLMAJIBHOTO JIApBUHU3MA U pacu3Ma.
Hemoncmpauyuu:

Tabnuywvl u cxemwvi: «YemoBedeckue
pace»

PAacKpbIBATh IPUUYMHBI 1 MEXaHU3MBI
pacoreHesa, nepeyucisiTb U TPUBOIUTH
pUMEPBI TPUCTIOCOOIEHHOCTH YEJI0BEKa
K YCIIOBUSIM CPEJbI, TPUMEPHI
MPUCTIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €IMHCTBO BUAa HOMO
sapiens, HayYHYI HECOCTOSITEIbHOCTh
PaCOBBIX TEOPUH,UJEH COLMATBHOTO
JapBUHU3MA U pacu3Ma

HToro uacosB o Teme

9

Tema 3. Opranu3mbl U OKpPY:KaOUIas cpeaa

3.1 | Oxomorus Kak Hayka 1 DKoJiorus Kak Hayka. 3ajaduu paszensl | PackpbeiBaTh cojep:kaHue TEPMUHOB U
DKOJIOTHH. MOHSITUM: SKOJIOTHS, MOJIEBbIE
MeTobl HKOJOrMYEeCKUX UCCIIEOBAaHUMN. | HAOIIOACHUS, SKCIICPUMCHTHI,
DKO0JIOTUYECKOE MUPOBO33PEHUE MOHHUTOPHUHT OKPYKAIOLIEH CPEbI,
COBPEMEHHOI'O YEJIOBEKA. MOJEIUPOBAHUE, DKOJIOTHIECKOE
Hemoncmpayuu: MHPOBO33pEHUE.
Ilopmpempwi: A. I'ym00IBIT, IlepeuncnsaTh 3a1a4n 3KOJIOTUH, €€
K. @. Pynse, O. I'exkelns. pas3fensl UCBS3KU C APYTMMU HAyKaMU.
Tabnuyet u cxemvi: kapta «IIpuponnsle | XapakTepu3oBaTh METOIbI
30HBI 3EMIID) HKOJIOTUYECKUX HCCIIEIOBAHUMN

3.2 | Cpensl oOuTaHus U 1 Cpenbl oOuTaHus OPraHW3MOB: BOJIHAsl, | PackpblBaTh cojepikaHre TEPMUHOB

HKOJIOTUYECKUE
(dakTopbl

HA3eMHO-BO3/1yllIHAsl, IOYBEHHAs,
BHYTPHU-OPTaHU3MEHHA.
DKoJioruueckue (PaxTopsl.
Knaccudukanuys 3x010ruaeckux

U TIOHSATHUI: Cpeia OOUTaHUS,
AKOJOTHYeCcKre (GaKTOPhI,
OMONOTHYECKUN ONTHMYM,
OTrpaHUYMBAIOIIUNA (JTUMUTHUPYIOLTUIN )
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(dhaxkTopoB: abnoTHueckue, OUOTHUYECKHUE
W aHTPOTIOTEHHBIE.

JlelicTBUE HKOIOTHYECKUX (DAKTOPOB

Ha OpTaHU3MBI.

Hemoncmpayuu:

Tabauyvt u cxemwvi: «CpenploOUTaHUS
OpTaHU3MOBY

dakTtop.

XapakTepru30BaTh YCIOBUS CPET
OOWTaHUS OPTaHU3MOB;
KIJIACCU(PUITUPOBATH U XapaKTEPU30BaTh
AKOJIOTHYECKHE (PaKTOPhI: A0MOTHIECCKHE,
OMOTHYECKHE U aHTPOIOTEHHBIC.
OnuceIBaTh ACUCTBUE IKOJIOTHUECKUX
(hakTOpOBHA OpTraHU3MBI.
XapakTepru3oBaTh 0OCOOCHHOCTH
CTPOCHUS U KU3HEIEATSIbHOCTH
pacTeHUH U )KHBOTHBIXPA3HBIX CPEJT
obutaHus

3.3

AOuornyeckue
dakTopsl

AOGuoTtnueckue (hakTophl: CBET,
TeMIIepaTypa, BIKHOCTb.
dortonepuoausm.IIpucmocobnenus
OpPraHU3MOB K JIEHCTBUIO a0OMOTHYECKHUX
(bakTopoB. bruonornueckuepuTMBbI.
Hemoncmpayuu:

Tabauywl u cxemvt: «DoTOTIEPUOTNIMY.
Jlabopamopnvie u npakmuueckue
pabomol:

JlabopaTtopHas padota Ne 3.
«Mopdosorudeckre 0COOEHHOCTH
pacTeHUM U3 Pa3HbIXMECT OOUTaAHUS.
JlaGoparopHas pabora Ne 4. « Bnusinue
CBETa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCa»

PackpbiBaTh copep:kaHue TEPMUHOB U
MOHATUI: a0MOTHYECKHUE (PAKTOPBI,
dhoToneprnoan3M, OMOIOTUUECKUE
PUTMBI.

AHanmu3upoBaTh JCHCTBUE CBETA,
TEeMITepaTyphl, BIaKHOCTH HA OPTraHU3MbI
Y TIPUBOJUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHNU3MOB.
[IpoBouTE OHOTOTHYECKHE HAOIIOICHNS
1 0OPMIIATH PE3yIbTaThl MPOBEAEHHBIX
HaOJTI0ICHUIA
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3.4 | buotnyeckue buotnueckue paxropsl. Buasi PackpriBaTh conep:kaHue TEPMUHOB
(akTopsI OMOTHYECKHUX B3aUMOJECHCTBUM: U TIOHATUN:0MoTHYeCcKuE (HaKTOPHI,
KOHKYPEHLUS, XUIITHUYECTBO, CHMOMO3 U | XMILHUYECTBO, IIapa3UTU3M,
ero ¢opmel. [lapazutusm, koomeparus, | KOHKYpEHLUs, MyTyajau3M, CAMOUO3,
MyTyaJIn3M, KOMMEHCAIN3M KOMMEHCAJIN3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUUECTBO). KBapTUPAHCTBO, aMEHCAJIU3M,
AMeHcanu3M, HEUTPAIA3M. HEUTpAJIU3M.
3HaueHue OMOTHYECKUX XapakTepu3oBaTb OMOTHUECKUE
B3aUMOJICUCTBUH IS CYILIECTBOBAHMS (bakTOpbl U BUIBIB3aUMOOTHOILIEHUHN
OpPraHMU3MOB B IIPUPOIHBIX COOOIIECTBAX. | MEXKy OPraHU3MaMU; IIPUBOJUTH
Hemoncmpayuu: IIPUMEpPBI B3aUMHOU
Tabnuyvl u cxemol: «lluiesbie nenmn» MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBATh MEXIY COOON BUJIBI
OMOTUYECKUXB3aUMOICHCTBHI
OpraHU3MOB
3.5 | Dkosornyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpeiBaTh conepkaHne TEPMUHOB U
XapaKTEPUCTUKU nonyJsiuu. OCHOBHBIENIOKA3aTENN MTOHATHMN: TIOIYJISIIUS, YUCIEHHOCTb,

BHU/J1a U IOIMYJIAIUA

NOMYJISILUN: YHCIEHHOCTb, INIOTHOCTb,
POKJIa€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanusd. JluHaMyuKa YMCI€HHOCTH
NOMYJISIUNUN U €€ PEryJIsALHusL.
Hemoncmpayuu:

Tabnuyvt u cxemol: «llomynasuumy»,
«3aKOHOMEPHOCTH POCTA YHCIEHHOCTH
HOMYJISIIMKA UHQY30pUU-TYPETBKID.
Jlabopamopnsie u npakmuueckue
pabomut:

IJIOTHOCTB, POKAAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTPALIMsS, TUHAMUKA
YUCJIICHHOCTHU TOMYJIALIHH.
XapakTepu30BaTh OCHOBHBIE IIOKA3ATEIN
Y DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISIUN; OUCHIBATH MEXaHU3MBbI
PEryisiuy YUCIEHHOCTH MOMYJISLNH
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOMYJISIITUIN pa3HBIX BUIOB
pacTeHui»

Hroro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOrHYE€CKHE CHCTEMBI

4.1 | CooGmectBa 1 Coo0111ecTBO OPraHU3MOB — OMOLIEHO3. PackpbIBaTh copepkaHue TEPMUHOB U
OpPraHHU3MOB CTpyKTypbl OMOIIEHO3a: BUIOBa, HNOHATUI: OMOIIEHO3, IKOCUCTEMA,
IPOCTPAHCTBEHHAs, Tpouueckas OHMOreoIeH03, BUIBI-IOMUHAHTHI,
(mumeBast). Buapl-noMUHAHTHI. DKOJIOTUYECKasl HUIIIA.
Casi3u B OuoOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpayuu: (coo0b111ecTBO), €r0 BUIOBYIO,
Tabauywl u cxemol. «IluteBple nenmy, IPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«buoLeHo03: cocTaB U CTPYKTYpa». CTPYKTYPBHI.
ObopydosaHue. MOJENb-aITIINKALUS OOBACHATD POJH KOMIIOHEHTOB
«Tunuruneie OUOIIEHO3BDY; TepOapHit OMoIIeHO3a B MOJIIEPKAHUU €TO0
«PactuTenbHbie cOOOIIECTBAY; CTPYKTYPHI U CYIIIECTBOBAHHS
KOJUIEKIUS «bHOLEeHO3» Ha ONPEAECNEHHON TEPPUTOPHN.
OOBIICHATH OMOJIOTUYECKHUI CMBICTT
SPYCHOCTH HIJIMCTOBON MO3aWKH.
CpaBHUBATh KOMIIOHEHTHI OMOIIEHO30B,
UX BHUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOQUIECKYIO CTPYKTYPHI, CBSI3U MEXKTY
OpraHU3MaMH
4.2 | OxocucTemsl U 2 DKOJIOrM4eCKHe CUCTEMBI (IKOCUCTEMBI). | PackpriBaTh copepkaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHUS

[TousTre 00 3KOCUCTEME U
OHMOreoleHO3E.
OYHKITMOHAIBHBIC KOMITOHCHTBI

MMOHSITHI: DKOCHCTEMa, OMOreOICHO3,
IIPOAYIIEHTBI, KOHCYMEHTBI, PEIYIICHTHI,
TpodHUUECKHEe YPOBHH, ITUIIICBAs
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AKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduyeckue (nuieBsie) ypOBHU
sKocucTeMsl. [IuimeBpie 1Ienu u CeTH.
OcCHOBHBIE NMOKA3aTEIN SKOCUCTEMBI:
ouomacca, NpoayKIHs. IKOJIOTUUECKUE
NUpaMUIbL: MPOTYKIIMH, YUCICHHOCTH,
ouomaccel. CBOMCTBA IKOCUCTEM:
YCTOMYMUBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Topmpemwi: A. JIx. Tencnu,

B. H. Cyxaués.

Tabnuywt u cxemol: «lIpupoaHsie
coobmecTBay, «Llenu muTanus,
«IKOJIOTHYECKasl TUPAMHIA

LEb U CE€Th, IKOJIOTUYECKHUE
nupamMupl, Onomacca, mpoayKIHs,
CYKLIECCHSL.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIIHHO
3aMKHYTBIA KPYTOBOPOT BEIIECTB,
HEO0OXOJMMOCTb TOTOKA YHEPTHH).
CpaBHUBaTh NaCTOUIIHBIC U JETPUTHBIE
MUIIEBBIC e, TPOPUICCKHE YPOBHU
HKOCHUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
MUpaMUIbl YUCICHHOCTH U TTUPAMHUIBI
OMOMACCHI.

CoCTaBIATh 1IEMU U CETH TTUTAHUS.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE (CyKILIeCCHs).

OnuceIBaTh MEXaHU3M MOJIIIEPKAHUS
paBHOBECHSI B SKOCHUCTEMAX.
XapaKkTepru30BaTh CYKIIECCUH, BHISBIISATh
MPUYHUHBI U O0ITHE 3aKOHOMEPHOCTHU
CMEHBI DKOCHCTEM

4.3

[Ipupoausie
JOKOCUCTEMBI

IIpupoaHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKocucTreMa XBOMHOTO WU
IMPOKOJIMCTBEHHOTO Jieca.

PackpbIBaTh coliep:kaHie TCPMUHOB U
MOHSATHUI: BOJIHBIE SKOCUCTEMBI,
OMOTreoneHO3bl, (PUTOTUIAHKTOH,
300IJTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpavyuu:

Tabnuysl u cxemuvl: «IKOCUCTEMA
IMPOKOJIMCTBEHHOTO JIECA,
«IKOCHUCTEMA XBOMHOTO JIECay,
«bunonenos Bogoémay.

Obopyoosanue: repbapuu 1 KOJJIEKIUN
PACTEHHI U )KUBOTHBIX,
MPUHAJJICKAITUX K pa3HbIM
HKOJIOTHYECKUM TpyIaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJIHBIE
AKOCHUCTEMBI; OPraHU3MbI, 00pa3yroIue
pasHbie TpoUUECKHUE YPOBHU

4.4 | AHTpPOIIOTCHHBIC AHTPOIIOTEHHBIE YKOCUCTEMBI. PackpsiBaTh copepkaHne TEPMUHOB U
HKOCUCTEMBI ATPOIKOCHCTEMBI. MOHSITUNA: aHTPONOT€HHAsI PKOCUCTEMA,
Ypboskocucremsl. buonorunyeckoe u arposKocucTema, ypooskocuctema,
XO3SIICTBEHHOE 3HAUCHHE ounopazHoobOpasue.
arpodKOCUCTEM B YPOOIKOCHUCTEM. XapakTepu3oBaTh arpo3KOCUCTEMBI U
buopasnoobpasue kak gpaxrop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
ycTOWYMBOCTHU S3KOcUCTEM. COXpaHEHHUE | CyLIECTBOBAHUS.
OMOJIOrMUYECKOT0o pa3HOOOpasus [TpuBOIUTH MPUMEPHI AHTPOTIOTCHHBIX
Ha 3emuie. HKOCHCTEM CBOEH MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: MX BUJOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemovl. «ATPOLICHO3Y. CpaBHUBATBH COCTaB U CTPYKTYPY
Obopyodosanue: KomeKkuus «BpeIuTeny | mpupogHBIX SKOCHCTEM U
BaXXHEHIIINX CETbCKOX03IHCTBEHHBIX arpo3KOCUCTEM, arpPO3KOCUCTEM U
KYJBTYp» ypOosKOCUCTEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o ouocdepe. | PackpriBath cojiepkaHnue TEPMUHOB U
riodanpHas ['panulibl, cOCTaB U CTPYKTYypa NOHATUH: Ouocdepa, )KUBOE BEUIECTBO,

YKOCHUCTEMA 3EMIIU

ouocdepsl. JKuBoe BEIIECTBO U €T0
byukiuu. OcobeHHocTu 6uochepsl Kak

JTUHAMUYECKOE PaBHOBECHE.
OuenuBath Bkaaa B. M. Bepuaackoro
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r7100aTbHON YKOCUCTEMBI.
Jlunamuueckoe paBHOBECHE U OOpaTHas
CBsI3b B Ouocdepe.

Jemoncmpayuu:

Ilopmpemuwi: B. N. BepHanckuil.
Tabnuysl u cxemwl: «O01IAs CTPYKTYypa
ounocdepr», «PacpocTpaHeHUE KUZHH
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMochepsl,
(GYHKITUH )KUBOTO BeleCTBA OMOC(ephI
U onpeaesITh (Ha KapTe) 00J1acTH ero
HauOOJIBIIIETO PACIIPOCTPAHCHHUSI.
[TpuBOIUTH PUMEPHI TIPOSBICHHUS
(GyHKUHIA )KUBOTO BenlecTBa onochepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YyeoBeKa.

[lepeuncnarb ocoOeHHOCTH OUochepsl
KaK I100aIbHOM 3KOCUCTEMBI 3EMIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeliecTs u PackpsIBaTh conepxanne TEPMUHOB U
CYILIECTBOBAHMUS OMOreOXUMHUYECKHUE IIUKJIIBI 2JIEMEHTOB MOHSATUM: TIEJIOCTHOCTh OUochepshl,
ouochepsl (yriepona, a3ora). KPYTOBOPOT BEIIIECTB,

3oHaBHOCTH OHOChepbl. OCHOBHBIC OMOTCOXUMHUYECKHUE ITUKITBI

OMOMBI CyIIH. AJIEMEHTOB, 30HAJILHOCTH OMOC(EPHI,

Jlemoncmpayuu: OMOMBI.

Tabauywl u cxemwl: «KpyroBopoT OmnuchiBaTh KPyroBOPOT BEIIIECTB,

yraepojia B ouocdepe», «Kpyrosopor OMOTeOXMMUYECKHUE IUKIIBI a30Ta U

a30Ta B MPUPOIEH yriepoza B 6uocdepe.
OOBSICHATH MPUUNHY 30HATTLHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTeprU30BaTh OCHOBHbBIE OMOMBI
Cylu 3eMJin

4.7 | YenoBe4yecTBO YenoeuecTBO B Onochepe 3eMiu. PackpsiBaTh coaepxaHne TEPMUHOB U

B Omocdepe 3emmu

AHTPOIIOTEHHBIC H3MCHCHHSI
B Onocdepe. ['modanbHbIE

MOHSITUI: aHTPOIIOT€HHbIE U3MEHEHUS,
HKOJIOTUYECKUN KPHU3UC, TTI00ATBHBIC
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AKOJIOTUYECKUE TPOOIIEMBI.
Hemoncmpauyuu:

Tabnuyvl u cxemsi: «[IpumepHbie
AHTPONOTECHHbIC BO3ACHCTBUS

Ha IpUpPOy», « BaxkHelne nCTOYHUKH
3arpsA3HEHUs BO3/lyXa U TPYHTOBBIX
BOJ», «IlouBa — BaykHeMIas
cocTaBisitolast onochepony, «PakTopbl
Jierpaganuu nouBy, «llapHukoBbIit
abdexT», «PakTophl paIUOAKTUBHOTO
3arpsizHeHus ouocepri»; Kpachas
kHura PO, n3o0pakeHus1 OXpaHsIeMbIX
BHJIOB PACTEHUI U KUBOTHBIX

poOJIEMBI.

XapakTepru3oBaTh OMOCHEPHYIO POITH
YeJI0BeKa.

[IpuBOAUTH IPUMEPHI AHTPOTIOTEHHBIX
U3MeHEeHu# B bnocdepe.

OneHUBaTh MOCTEJCTBUS 3arPsI3HEHUS
BO3/IYILIHOM, BOJTHOM CPEJIbI, U3MEHEHHUS
KJIUMaTa, COKpaIeHus
OouropazHoobpasus.

DopMyIUpOBaTh COOCTBEHHYIO MO3UIUIO
10 OTHOIICHUIO K TJI00aIbHBIM U
PETMOHATBHBIM SKOJIOTHUYECKUM
npobJieMaM, apryMEeHTHUPOBATh CBOIO
TOYKY 3PEHUS.

Ha3piBaTh NpUYMHBI MTOSBICHUS
IIPUPOIOOXPAHHON ITHKH,

packpbIBaTh 3HAUYCHHE Mporpecca

JUIS1 IPEOIOJIEHUS SKOJIOTUYECKOTO
Kpu3uca

4.8

CocyuiecTBoBaHME
IPUPOIBI U
YeJI0BEUeCTBA

CocyuiecTBOBaHUE IPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Ouopa3HooOpa3ust Kak OCHOBA
ycToitunBoctr 6mocdeprl. OcHOBa
paIMOHAIBHOTO YIIPABICHUS
IIPUPOTHBIMH PECypCaMH M HX
ucnoiib3oBanue. JlocTikeHnss OMOJIOTHH
¥ OXpaHa MPUPOIBI.

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSATUH: PALlMOHAIIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3BUTHE, KOIBOJIIOLHA.
XapakTepu3oBaTh palMOHAIBHOE
MCIIOJIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBIE TI0JIO’KCHMSI KOHLIETIIIUN
YCTOMYMBOI'O Pa3BUTHS
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Hemoncmpayuu:
Tabnauyvt u cxemol: «buochepa u
YEIIOBEK

Wroro vyacos o Teme 9
PeszepBHOe Bpemst 2
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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