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NOSICHUTEJIbHASI 3ATTUCKA

IIpu pa3paGoTKe MpPOrpaMMbl [0 OMONOTMM TEOPETHHECKYIO OCHOBY JUIA
ompeie/ieHusT MOJAXOJ0B K (POPMUPOBAHMIO COIACPIKAHHSA y4yeOHOro IpeaMeTa
«BHONOTUS» COCTABWIM: KOHUenTyanbHele monoxkenus @IOC COO o
B3aMMOOOYCIIOBICHHOCTH ~ LieJiell, COJACpaHusd, Ppe3yJIbTaToB oOyueHUs] H
TpeGOBaHUii K YPOBHIO IIOATOTOBKM BbIITyCKHHKOB, ITOIOKEHHA 00 o0mmX Hensax u
NPUHIMIAX, XapaKTEPU3YIOHX COBPEMEHHOE COCTOSHME CHCTEMBI CPEJIHErO
obmero oOpa3oBaHus B Poccuiickoit Penepanuu, a TakxkKe IOJOXKEHUS O
cnenuduke Guosoruy, e€ 3HaUCHHU B TIO3HAHHU KUBOM TIPUPOABI U 00ecredeHu
CYIIECTBOBAHHUS UEIOBEYECKOro OOIISCTBA. CornacHO Ha3BaHHBIM IOJIOKECHHAM,
orpesielieHbl OCHOBHbIE (QYHKIHH MPOrpaMMBbI 110 OHOJIOTHH U €€ CTPYKTYpa.

[lporpaMma 10 Ouonmoruy AagT MpEACTaBICHUE O HEIX, 06 obuiei
cTparerud OOyueHHMsl, BOCIHTAHWS W PasBUTH 00y4aroIixcsi CpeACTBAMH
yueGHOro TmpeaMera «buonmorusy, ONpPeAcIeT obsizaTennbHOE  IIpEeIMETHOE
cojep)kaHue, €ro CTPYKTYpy, Ppacmpejesienne 1o pasjienam M TEMam,
pEKOMEHIyeMyI0 MOC/Ie0BaTeIbHOCTD U3y ICHHUS yueOHOro Marepuaja ¢ y4eToM
MEKIPEAMETHBIX M BHYTPUIIPEJAMETHBIX cBsizeil, JOrMKd 00pa3oBATEIbHOIO
mpolrecca, BO3pacTHBIX 0COOSHHOCTE! 00y4aronmxcs.

B nporpavme 10 OHONOTMH TaKKe yHHTHIBAIOTCA TpeboBaHMs K
[UTaHAPYEMBIM JIAYHOCTHBIM, METalpeJMETHBIM M IPEAMETHBEIM pesynbTaTaM
obyuenus B (OPMHPOBAHMH OCHOBHBIX  BHIIOB y4eOHO-[103HaBaTe IbHOM
eATENLHOCTH/YUeOHBIX JeiicTBU)  00y4arONMXCs 10  OCBOCHHIO COJIepIKaHuUs
GuoIoruYeckoro oopasoBaHusl.

B nporpamme 1o 6uosoruu (10-11 xnacesl, ©a30BbIl YPOBEHb) pealn30BaH
MPUHLKI TNPEEMCTBEHHOCTH B H3YHCHHH Guosiorku, Onarofaps uemy B Hel
MpPOCMAaTPUBAETCS HANPABICHHOCTb HA  PASBUTHC 3HAHMM, CBSA3AHHBIX C
(GopMHUpOBAaHHEM  ECTECTBEHHO-Hay1HOrO MHpOBO33pEHHsI, ~ LEHHOCTHBIX
OpHEHTALHH JINYHOCTH, KOJIOTHIECKOTr0 MBIIITICHHA, fpecTaBIeHHi O 3/10POBOM
obpase >KM3HM ¥ OEpeKHBIM OTHOLICHHEM K OKpyJKaioleil MPUPOAHOH Cpeie.
[TosTOMy Hapsay € U3Y4YCHHEM 001eGHONOrHYECKUX TEOPHH, a TaKKe 3HAHUH O
CTPOEHHMHU JKUBBIX CHCTEM PasHOTo paHra v CyIHIHOCTH OCHOBHBIX IPOTEKAIOIIHUX B
HMX TIPOIECCOB B MpOrpaMmMe 1o Guooruy yIeneHo BHHMAHHE MCIIOJIb30BaHUIO
MOJTy4YeHHBIX 3HAHUA B [OBCEIHEBHOM >KU3HU IS pelIeHHs NPUKIaHbIX 3a/a4, B
ToM uHcie: NMpOoGUIAKTUKA HACIEeICTBEHHBIX 3a0oNeBaHuil YeJloBeKa, MEJUKO-
FeHEeTHYECKOro KOHCYJIBTHPOBaHUS, o6ocHOBaHMS 9KOJIOTUYECKH
1enecoo0pa3sHoro IMOBEACHUSA B OKpyJKatoleil NPUPOAHOH Cpeje, aHaIu3a
BIMSHUS XO3AHCTBEHHOM JEATENFHOCTH YelOoBEeKa Ha COCTOSHHME IPHPOIHBIX H
MCKyCCTBEHHBIX 3KOCHCTEM. Y CHIeHNE BHUMAHUS K TPUKJIaHON HATIPaBICHHOCTH
yueGHoro mpeamera «BHOJIOTUs» MPOXMKTOBAHO He0OX0AMMOCTBIO obecreueH s



yCIIOBHH JUIsl pEIICHUS OJIHOM M3 AKTyaJbHBIX 3a/1ad IIKOJILHOTO GHUOJIOrMHYECKOTO
obpasoBaHus, KOTOpas npexnonaraer  (poOpMUPOBAHUE Y oOyuaronuxcs
CIIOCOGHOCTM aJaNTHpOBaThCs K H3MCHCHUAM JMHAMMYHO Pa3BUBAIOLIETOCH
COBPEMEHHOT0 MHpA.

BuoJsiorust Ha YpOBHE CpPEIHEro o6uiero 00pa3oBaHHA 3aHMMAET BAKHOC
mecro. Ona obecreynBaeT (POPMHUPOBAHHE Yy o0y JaroLuXxcs TpejCTaBIeHnil O
Hay4YHOW KapTHHE MHPa, PacIUMpAeT K oGoGIaeT 3HAHMI O JKUBOH mpupoze, €&
OTJIMUUTENBHBIX MpU3HAKaX — ypOBHEBOM OpraHu3aluid H HBOJIIOLIMM, CO3JaET
yenoBusl  JUist:  TIO3HAHMA RaKOHOB  JKMBOH  TPHPOBI,  (OPMHPOBAHHI
()yHKIMOHAJIBHOM TIPaMOTHOCTH, HABBIKOB 3/0POBOTO M 0e30MacHoro obpa3za
JKU3HH, SKOJIOTMYECKOr0 MBILLICHHUS, ICHHOCTHOTO OTHOLIEHUs K XUBOKH MPHPOAC
1 4eJIOBEKY .

Bonblioe 3HAYeHHe OHOJIOrHs HMEET TalKe UL pelieHust BOCIUTATE bHBIX 1
pa3BHMBAIOLMX  3aja4 cpejHero  0oOIIEro 06pa3oBaHus, — COLMATM3ALHMH
obyuatommxcs. Msydenne Guosoruy obecreunBaeT ycnoBus U (popMUpOBAHUA
UHTE/NEKTYalbHBIX, KOMMYHMKAlHOHHBIX M uHOPMAI[MOHHBIX ~ HABBIKOB,
3CTETHYECKOH KyJIBTYpbl, CIIOCOOCTBYET pHTerpaiy OuOoOrH4eCcKuX 3HAHUH C
MpeICTABNeHUAMU U3 ApyTUX yueGHBIX MPEAMETOB, B YaCTHOCTH, Gu3nKy, XUMUH
u reorpaduu. Ha3panHble MONOKEHUT O npeaHasHaueHUH yueGHOro MpeaMeTa
«Buonorus» COCTABWIM OCHOBY UL ompezeNieHns TMOIXO/0B K otOopy H
CTPYKTYpPHPOBAHHIO €ro  ConepikaHu, [pEJICTABNEHHOr0 B MPOrpamMme 1o
OHOJIOTHH.

Ot6op cojepKaHns y4yeOHOro mnpeamera «Buonorus» Ha 0a30BOM ypPOBHE
OCYILECTBIEH € HO3MIHE KyJIBTYpOcooGpasHoro IMOAXOAa, B COOTBETCTBHH C
KOTOPBIM OOYYarOIIHECs AOIHEI OCBOWTH 3HAHMA M YMEHHs, 3HAUMMBbIC UL
(dbopMHpOBAHUA obmiell KyJBTYpbl, OIPEACNAIOIIHC aJleKBaTHOe TOBEJIEHUE
qenoBeKa B OKPYIKalOLIeH NPUPOIHON Cperie, BOCTpeOOBaHHEIE B [10BCE/IHEBHOM
JKH3HM M TPaKTHYECKOi AeATeNbHOCTH. Ocoboe MecTo B 9TOH cUCTeME 3HAHWH
AAHEMAIOT 3IEMEHTHI COJCPIKAHMS, KOTOPBIC CIIy AT ocHoBoil 1t popMUpOBAHUA
npejCTaBlIeHui O COBPEMEHHOM eCTeCTBCHHO-HAy4HOH KapTuHe Mupa H
(eHHOCTHBIX  OpMEHTAluAX  JIMIHOCTH, crocoOCTBYIOIMX — TyMaHu3alki
GHOJIOrMUECKOro 00pasoBaHusl.

CTpyKTypHpOBaH#e COJCpPHKaHHs yuyeGHOro Marepuana B TpOrpamMMe 1o
GUOJIOTMM OCYLIECTBIEHO C y4€TOM MPHOPUTETHOTO 3paueHust 3HaHMH 00
OTJIMUNTEIBHBIX OCOOEHHOCTAX JKWBOM TPHPOABL, O €8 ypOBHEBO# opraHu3alui 1
»BOIOLMHI. B COOTBETCTBUM C STUM B CTpyKType yueGHOro npeMeTa «buonorus»
BBIIEJIEHBI ClEyIOlIye ColepIKaTe/IbHbIC nuaun: «Buosorus KaK HayKa. MeTo/1bl
HAy9HOTO IO3HAHUS), «Cerka Kak Omosioruyeckas CHCTEMa», «Opranusm Kak



Guonoruyeckas cucremay», «Cucrema H MHOT0O0pasye OpraHuyeckoro MHpay,
«IBOJTIOLIAS KUBOM IPUPOBD, «DKOCHCTEMBI H IIPACYIIHC UM 3aKOHOMEPHOCTHY.

[{enp M3y4deHus y4eOHOro IpeaMeTa «Buonorusi» Ha 0a30BOM YPOBHE —
oBNajeHre  OOydalolMMHUCs — 3HAHWSIMU ) chyRTypHo—(byHKunoHaJmHoﬁ
OpraHM3aluu OKHBBIX ~CHCTEM pasHoro paHra H npuoGpeTeHne yMEHUH
MCIIONB30BATh OTH 3HAHMS AJIs IPaMOTHBIX neficTBHil B OTHOIICHHUN 00BEKTOB
’KMBOM MPUPOJBI U PELICHHs pasiuIHbIX JKU3HEHHBIX POOIIEM.

JlocTiKeHHe Len U3ydCHUA y4yeOHOro npeaMeTa «Buonorus» Ha 0a30BOM
ypoBHe 00ecrednBaeTCs peleHueM CleyIOIIuX 3a/a4:

ocBoeHMe O00y4alomMMACA CHUCTEMBI sHaHWil O OMOJIOTHYECKHX TEOpHsX,
yUeHHAX, 3aKOHAX, 3aKOHOMEPHOCTIX, ruUnoTesax, npaBuiIax, CIyKallux OCHOBO#
i popMHUpOBaHMS Tpe/ICTaBIeHHH O ecTeCTBEHHO-HAY4YHOM KapTHHE Mupa, O
MeTO/1aX HAay4HOro Mo3HaHHA, CTPOCHHH, MHOT000pasii H 0COOEHHOCTSIX HKHMBBIX
CHCTEM Pa3HOTO ypOBHs OpraHu3arini, BBIIAIONIAXCS OTKPBITHAX ¥ COBPEMEHHBIX
pcclieIoBaHUAX B OMOJIOTHH,

(GopMHpOBaHUE Y o0yuaroluxcs Mo3HaBaTe/bHbIX, WHTEJIEKTyaJlbHBIX H
TBOpYECKHX CHOCOOGHOCTEH B INPOLECCE aEaNH3a JAaHHBIX O IMyTAX Ppa3sBUTHA B
GHONOrMM HAyYHBIX B3NAJOB, el M MOAXOJOB K W3yYEHHIO JKMBBIX CHCTEM
pa3HOro ypOBHS OpraHu3alliy;

craHoBjeHHe Yy OOydarolIuXcs obuieil  KyJabTYpBl, (DyHKIHOHAJIBHOM
rpaMOTHOCTH, Pa3BUTHE yMeHHii 00BACHATE U OLCHUBATE SBJIEHUs OKPYIKAIOILEro
MUpa JKMBOH TNpPHPOJBI Ha OCHOBAHHM 3HAHMH ¥ OMNBITA, MOJY4CHHBIX TIPH
u3y4eHHU OHOJIOTHH;

¢opmupoBanue Yy 00y4JaroIuxcs yMEeHHil HJUIFOCTPUPOBATH 3HAYCHHE
OUOJIOTHYECKUX 3HAHUNl B npaKTqucrcoﬁ NesATebHOCTH 4YeNlOBeKa, pa3BUTHU
COBpEMEHHBIX MeIMIMHCKIX TeXHOJIOTH 1 arpoOHOTeXHONOTHH;

BOCNUTaHUE YOEeXNEHHOCTH B BO3MOYKHOCTU TO3HAHUS HCJIOBEKOM KUBOU
IPUPO/bl, HEOOXOMUMOCTH GepesKHOTO OTHOMICHHS K Heii, coOIO/IeHNs ITUIECKUX
HOPM TIpU MPOBEJIEHHH 6HONIOrHYECKHUX UCCIIeIOBAHNH;

0CO3HAHHWE IEHHOCTH OHOJOrHYeCKUX JHAHWM JUIsS TIOBBIIICHWS YPOBHA
>KOJIOTHUYECKO} KYTIBTyPBI, JUlsl (pOPMUPOBAHUS Hay4HOTO MUPOBO33PCHHM;

npuMeHeHHe PHOOPeTEHHBIX sHAHMH ¥ yMEHUH B MOBCE/HEBHOH KU3HU JULA
OLIEHKH MOCJIe/ICTBUM cBoeii IeATeILHOCTH M0 OTHOILCHHUIO K OKpYy’KatoLei cpee,
cOGCTBEHHOMY 310pOBBIO, OOOCHOBAHHE H cobmoenre Mep NpopUIaKTHKHA
3260JIeBAHUH.

B cucTeMe CpejHero oomero obpaszoBanus «bHOIOTHAY, y3ydaemas Ha
©a30BOM YypOBHE, SBIACTCA oGs3aTe/IbHBIM YUeOHBIM MPEeIMETOM, BXOAAMIM B
coCTaB IpeIMETHOH 001acTH «EcTecTBeHHO-HayYHbIe [IPESAMETED.



J{ns u3ydenus OuoIoruy Ha ©a30BOM YPOBHE CpeJHEro
otBoaMTCs 68 uacos: B 10 Kiacce — 34 yaca (1 gac B HEe/Cl

yaca (1 yac B HeJIeJo).

ob1iero oOpa3oBaHUs
10), B 11 kmacce — 34



COJIEPJ)KAHHE OBYUYEHMSI
10 KJIACC

Tema 1. Buojiorus KaKk Hayka.

Buosorus kak Hayka. CBa3b GHOJIOrHM C OOLIECTBEHHBIMHU, TEXHUICCKUMH U
IPYrdMHM €CTECTBEHHBIMU HayKaMH, unocodpueii, STUKOMH, CTETHKON U MPaBOM.
Ponp Ouojorud B (JOPMHMPOBAHMM COBPEMEHHOH HAYYHOH KapTHHBI MHpa.
Cucrema OMOJIOrHYeCKHX HayK.

MeTo/bI [IO3HAHHS KUBOHM MPpUpoJbl (HaOIOAeHNEe, SKCIICPUMEHT, ONMHCaHuUE,
u3MepeHue, KiaccuUKalys, MOJEIMPOBAHHS, CTAaTHCTHICCKAS obpabotka
JIaHHBIX ).

JleMOHCTPALMHM:

Ioptpetst: Y. Japsun, ['. Menzens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Ta6nuibl ¥ cXeMbl: «MeTo Il O3HAHUA KHBOM IPHPOABD?.

JlaGopaTopHbIe H NPAKTHYECKHE PA0OThI:

INpakTuueckas pabora Ne 1. «Mcronp3oBaHue pasiUHHBEIX METOJOB py
U3y4eHHH GHONOTMYECKHX 00BEKTOBY.

Tema 2. JKuBbie cucTeMbl H HX OPraHH3alusl.

YKuBbIe cucTeMbl (6HOCHCTEMBI) KaK MpPe/IMeT U3ydeHus OHoJIoruy. Otnuuue
JKMBBIX CHCTEM OT HEOPraHHYECKOH PUPOJIBL.

CpoiicTBa GHOCHCTEM U X pazHooOpasue. Y POBHU OpraHn3alin OuocucTeM:
MONCKYJIAPHBIH,  KJICTOYHBIH, TKAHeBbIM, OpraHU3MEHHbIH, IOMYJIALHOHHO-
BHI0BOI, SKOCHCTEMHBIH (GHOreoleHOTHIECKUH), ourocepHbIN.

JleMOHCTpaLH:

Ta6nuusr 1 cxeMbl: OCHOBHbIE TIPH3HAKH XKU3HW), «YPOBHHM OpraHn3aliy
YKUBOW MPHPOIBD).

O6opynoBanue: Mozens Mosexyisl JIHK.

Tema 3. XuMHUYECKHUil COCTAB H CTPOEHHE KJIETKH.

XyUMHYECKHH COCTaB KIETKM. XWUMHUYECKHE BJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHKpO3JIeMEHTEI. Bojia W MIHEpaJIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHHEpalbHBIX BEIIECTB B KIETKE. [Topnepianue
OCMOTHUYECKOro Oananca.

Benxu. CocTaB U cTpoeHue OenkoB. AMUHOKHCIOTBI — MOHOMEPHI OenKoB.
HesaMeHuMble U 3aMEHMMBIe aMHHOKHMCIIOThI. AMUHOKHCIIOTHBIH COCTAB. YpoBHH
CTPYKTYpsl ~OENnKOBOW — MOJIEKYJIbI (nepsu4Hasi, BTOpUYHAS, TpeTU4Has M
yeTBEPTUYHAsL CTPYKTypa). XHMHYCCKUC cBoiicTBa 0elikoB. bBHOJOTHYECKHE
yHKIMU GEJKOB.



depmenThl — OHOJNOTMYECKME — KaTalH3aTOpbl. Crpoenue ({epMeHTa:
aKTHBHBIM LEHTp, cyOcTpaTHas crieruynocTb.  KopepMeHTSL. BuTaMUHBIL.
Orauunst HepMEHTOB OT HEOPraHUYeCKUX KaTajlu3aTopos.

VrineBojabl: MOHOCaxXapHIbI (rmoko3a, pubo3a u ne3oxkcupubo3a),
aucaxapuibl - (caxaposa, NakTo3a) M TonMcaxapunsl (Kpaxmai, [JIHMKOreH,
nenmono3a). buonorndyeckue QyHKIMH yrieBOLOB.

Jlunumel:  TpUraMepuasl,  GochomMmuaBl, - CTEPOHABL IM'uppoduisHO-
rugpodobHle  CBOHMCTBA. BHONOrHYECKUE $yskimu  unuaos.  CpaBHEHHE
YI7eBO/IOB, GENKOB H JIMIKM/I0B KaK UCTOTHHKOB SHEPTHUH.

HyxkierHOBBIE ~KHCIIOTBI: IHK u PHK. Hyxneorunsl — MOHOMEPDI
HyKJIEMHOBBIX KUCIOT. CTpOCHNE 1 dyukuun JHK. Crpoenue 1 dyskumn PHK.
Bunel PHK, AT®: crpoenue ¥ QyHKIMH.

[luTosiorus — Hayka o KJICTKe. KnerouHas TeopHs — NpUMep B3aUMOJICHCTBHA
paei ¥ GakToB B HAYYHOM MO3HAHKH. MeTo bl U3yUeHHUs KIeTKH.

KieTka Kak IeJOCTHas JKuBasg CHCTEMA. O6mme mnpu3HaKK KIETOK:
3aMKHyTas HapyxHas meMmOpaHa, MOJICKY/Ibl JIHK kak reHeTUYECKHH anmapart,
cucTeMa cuHTe3a Oenka.

Tunsl KIETOK: JyKapuoTH4ecKas M MPOKapUOTHYCCKadL. OcobeHHOCTH
CTPOEHHUS MPOKAPHOTHUECKOH KIIETKH. Knerouynas creHka Gaxrepuidl. CrtpoeHue
3YKapUOTHYECKOH KIIETKA. OCHOBHBIE OTJIMYHMSl PACTHTEIBHOM, YKUBOTHOW M
rpuOHOM KIETKH,

[ToBepXHOCTHBIE CTPYKTYpBI KJICTOK — KIeTOYHAs CTEHKa, MNIMKOKAIUKC, HX
¢ynxian. [lnasmaTnaeckas MeM06paHa, eé CBOMCTBA U dynxmuu. Llpronnasma 1 eé
OpraHoM /bl OnHoMeMOpaHHble OpraHOM/Ibl KICTKH: AIIC, anmapaT [ 0JBIKH,
TM30cOMBl.  T10JyaBTOHOMHBIE OPraHOM/B KIETKH: MHTOXOHIPHUH, TIACTH/IBL.
[IpoucxoxaeHue MHATOXOH/pHH H Tmactuj. Buael MiacTui. HememOpaHHBIE
OpraHoubl KJIETKH: pHGOCOMBI, KJIETOYHBIH LEHTP, LEHTPHONH, PECHHYKH,
skryTiKd. OyHKIMA OPraHon/I0B KIIETKH. BrmodeHusl.

Slapo — perynaTOpHBIM LUEHTP KICTKH. Crpoenne sapa: sjepHas ofoo4kKa,
KapHOILIa3Ma, XPOMATUH, ANPBIIIKO. XpOMOCOMBI.

TpaHCIOPT BEIIECTB B KICTKE.

JIleMOHCTPALIHH:

[Moptpetsi: A. JleBeHIYK, P. I'yk, T. llIBanuH, M. IlLieiinen, P. Bupxos, Jbx.
Vorcon, @. Kpuk, M. Yunkusc, P. ®panxiuH, K. M. bap.

Jluarpammsbl:  «PacnpeeneHue XUMHUECKUX DJIIEMEHTOB B HEXUBOM
npupoje», «Pacnpenenenue XUMAYECKHUX DJIEMEHTOB B XKMBO# IPUPOAE.

Tabmuer 1 cxeMsl: «lleppoandeckas tabnuia XUMHYECKHX 3JIEMEHTOBY,
«CTpoeHHe MOJIEKYJIbI BOJBD, «BrocuuTes 6enka», «CTpoeHHE MOJICKYJIbL Oenkay,
«Ctpoenue (pepMeHTay, «Hyk/1euHOBBIE KHCIJIOTBL. JTHK», «CtpoeHne MOJEKyIbl



AT®», «CTpoeHUe 3yKapuOTHYECKOW KICTKH», «CTpoeHHe KUBOTHOHM KIIETKN,
«CTpoeHue pacTUTeNbHON KieTkw», «CrpoeHue NPOKAPUOTUYECKOH KIIETKHY,
«CrpoeHue sfipa KIeTKH», «YTJIEBOJBI», «Jlumaneny.

OGopy/i0BaHHe: CBETOBOM MHKPOCKOI, obopynoBaHue Ul TPOBEICHUS
HAOMIOEHNH, W3MEepeHui, JKCIIePHMEHTOB, MHUKPOTIperiapaThl pPacTUTENIbHBIX,
JKUBOTHBIX M OaKTepHAIbHBIX KICTOK.

JlaGopaTopubie H NpaKTHYeCKHe paboThI:

Jlabopatopuast pabora Ne 1. «M3ydenue KaTAJIUTHYECKOH aKTHBHOCTH
(epMeHTOB (Ha MpUMEpe aMHUJIa3bl UIH KaTaxasbl)».

JlaGopatopHas pabora Ne 2. «M3yuenue CTpoeHHs KICTOK pacTeHuid,
JKUBOTHBIX ¥ OaKTepuil MOJ MHKPOCKONOM Ha TOTOBBIX MHKpOIpenaparax u Hux
OIUCAHUEY.

Tema 4. JKusneaesTeJIbHOCTh KICTKH.

OG6MEH BelIecTB, WM METa00au3M. ACCAMUISILIAA (ruractudeckuil o6MeH) 1
JUMCCUMMIAIUS (dHepreTHueckuit oOMeH) — JiBé CTOPOHBI €JMHOTO IpOoLecea
MeTaGom3Ma. Poilb 3aKOHOB COXpAHEHMSl BEleCTB M SHEprHu B INOHMMAHWH
metabonusMma.

Tums: o6MeHa BEIEeCTB: aBTOTPodHbIM 1 rerepoTpodHblid. Poib (hepMeHTOB
B 0OMeHe BellecTB U MpeBpalleHun YJHePruu B KIICTKE.

(®orocuntes. Cperosas u TemHoBas (asel (orocunresa. Peaxuun
dorocunTesa. DHPeKTHBHOCTD doTocurTe3a. 3HaueHHe (OTOCHHTE3A JUIs XKHU3HH
Ha 3emne. BiusiHue ycIoBUi cpefibl HA (POTOCHHTE3 U crioco0Bl MOBBILIEHHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX pacTeHHH.

XeMOCHHTe3. XeMOCHHTe3upylolue GakTepuy. 3HadeHne XeMOCHHTe3a JUld
)KU3HU Ha 3eMIIe.

DHepreTHYeckuii oOMeH B KIETKE. PaciierieHre BEIIeCTB, BBIJICJICHUE U
aKKyMyJIMpOBaHHME OJHEprud B KIICTKE. Dransl AHEPreTHYecKoro oOMeHa.
[nukonus. Bpoxenve u ero Bujpl. KuciopozHoe OKHCICHHE, HIH KJIETOYHOE
JABIXaHUE, OKUCITUTEIBbHOE ¢dochopunrpobatHe. D¢ (PeKTHBHOCTE
yHEPreTHYecKoro ooMeHa.

Peakud MaTpUYHONO CHHTE3A. [egeruueckas uHoOpMaIUsa M JTHK.
Peanuzalis reHeTHYecKod HH(OpMalvu B KIETKE. [eHeTHYEeCKUNA KOJ M €ro
cBoifcTBa. TPAaHCKPUIIIKSA — MaTPUIHBIH CHHTE3 PHK. Tpaucnsius — GHOCHHTE3
Genka. Dramsl Tpancisuud. KoaupoBanue aMHHOKHCIOT. Pons pubocom B
ouocunTese Oeka.

Hexnerounsie GoOpMBbI )KU3HH — BUPYCHL. Ucropus OTKPBITH BUPYCOB (J1. N
VBasoBckuit). OcoGeHHOCTH CTPOEHHMS W JKM3HCHHOrO  IHKIA BHPYCOB.
Bakrepuodaru. BonesHn pacTeHHMi, JKMBOTHBIX M HEJIOBCKd, BBI3bIBa€MbIe
supycamu. Bupyc MMMYHOZlepHUIIUTA YeToBeKa (BUY) — Bosbyaurens CITM/Ta.




OGpaTHas ~ TpaHCKpMIIIMS, peBepTasa M  uHTerpasa. llpoduiaktrka
pacrpocTpaHeHUs BUPYCHBIX 3a00J1eBaHH.

HemoHcTpanum:

[Toptpersr: H. K. Konbuos, /1. M. UBanosckuit, K. A. Tumupszes.

Tabmuuper u cxemer: «Tunbsl nutanus», «Metabonusm», «MHTOXOHIPUS,
«OHepreTHueckuil obmen», «Xiopomnact», «Porocunres», «Crtpoenue THK»,
«Ctpoenue u pyHKIMOHHpPOBaHHEe reHa», «CuHTe3 Oenka», «['eHeTHIeCcKuit Komy,
«Bupyco», «bakrepuodaru», «Ctpoenue u xusHeHHbIH 1ukn Bupyca CITHA/Ia,
Oaktepuodaray, «Permukauus JHK».

O6GopynoBanue: Mozaenu-anmiMkauuu «Yuasoenue JHK u Tpanckpumuus»,
«buocunres 6enka», «CTpoeHue KieTku», Mojiellb cTpykrypsl JTHK.

Tema 5. PazmuokeHHe U MHAMBHAYAJbHOE PA3BUTHE OPraHH3MOB.

KiieTouHbld 1HMKJI, MIM JKU3HEHHBIM LMK KieTkd. Mutepdasza u MuTO3.
[Tpoueccel, nporekatomue B MHTepdasze. Pernmkanus — peakuuss MaTpUHHOTO
cunteza JIHK. Crpoenme xpomocom. XpoMocOoMHbEIH Habop — KapHOTHIIL.
JIMIIIONMAHEIH W TaIUIOMJHBIM ~ XPOMOCOMHBIE  HaOOpbl.  XpOMaTHIBI.
[luTonoru4eckre OCHOBBI Pa3MHOXEHUSI W  HMHAMBHJYaJbHOTO  PasBHTHS
OpraHu3MOB.

Jlenenue xierku — muto3. Craguu murosa. [Iponeccel, npoucxoxsdinue Ha
pa3HBIX CTAIHUIX MUTO3a. BHONMOrHYECK I CMBICT MUTO3A.

[Tporpammupyemas rudeiib KJIeTKH — alomTo3.

dopMbl pa3sMHOMKEHHsI OpraHu3MoB: Gecrionoe u monosoe. Buael 6ecrnosoro
pPa3sMHOXKEHHMSI: JIeJIeHHe HaJBOe, IOYKOBaHHWE OJHO- M MHOTOKJIETOYHBIX,
criopoobpa3oBaHue, BereTaTUBHOE pasMHOXKeHHe. MeKyccTBeHHOE KIOHUPOBaHHE
OpPraHu3MOB, €r0 3HAYCHHE U1 CEJICKLHH.

[TonoBoe pa3MHOMXKEHHE, ero OTIMYHA OT 6ecIIooro.

Meiio3. Craguu Meiioza. [Ipoueccsl, Npoucxosilue Ha CTaIusaX MeHosa.
[loBenenue xpomocoM B MeHose. Kpoccunrosep. buoJOrH4eckuid CMBICH U
3HaYeHue MeHo3sa.

['ameroreses — rmpolecc 00pa3oBaHMs IIOJIOBBIX KIIETOK Y JKHBOTHBIX.
[TonoBble Jkene3bl: CEMEHHMKM W sudHukH. OOpazoBaHWe M pa3sBUTHE TOJIOBBIX
KJIeTOK — ramer (criepMaro3ouji, sHIEKIeTKa) — CIIEpMaroreHe3 U OBOIEHes3.
OcoGEeHHOCTH CTpOEHHs SIMIEKIeTOK M crepMaro3onjoB. OIUIONOTBOPEHHE.
[TapTreHorenes.

VuauBuayaibHOe pa3BUTHE (OHTOreHe3). OMOpHOHANbHOE PpasBHTHE
(ombpuoreses). Dransl SMOPHOHANBHOIO Pa3BUTHs y MO3BOHOYHBIX MKHBOTHBIX:
npoGnenue, racTpyisuus, opraHorexes. IloctambpronanbHoe pasBuTHe. THIlbL
NOCTAMOPUOHANBHOrO PasBUTHA: NpAMOe, HenpsAMoe (Jn4MHOYHOE). Bimsanue



cpeibl HA Pa3BUTHE OPraHM3MOB, (aKTOPBI, CIOCOOHBIE BBI3BHIBATH BPOXK/IEHHbIE
ypOJCTBA.

Poct u pasButHe pacteHuil. OHTOreHe3 LBETKOBOIO PACTeHMs: CTPOCHHE
CeMEHH, CTa/IMK pa3BUTHAL.

JleMOHCTPALHH:

Tabmuusr u cxembl: «DOpMBI Pa3MHOXKEHHs OpraHusMoB», «JlBoiiHoe
OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuin», «BereTaTuBHOC pasMHOKCHHE
pacTeHuit», «JleneHue KieTku OaKTepHii», «CTpoeHue TOJIOBBIX KIIETOKY,
«CTpoeHHe XpPOMOCOMBI», «Knetounslit mukimy, «Permmkamma JHK», «Murosy,
«Meiios», «IIpsmoe U HenpsAMoe pa3BUTHE», «['aMeToreHe3 y MICKOIHUTAIOMHX 1
yejioBekay, «OCHOBHBIE CTaJJU¥ OHTOTEHE3a).

OGopy10BaHKE: MHKPOCKOII, MHKponpenaparhbl «CrnepMaTo30U/1bI
MIIEKOMUTaoNeroy, «Jiuexinerka MICKOMUTAIOIETO», «Kaproxune3 B KJeTKax
KOpellKa JlyKa», MarHuTHas MOJejb-alIlinKarlis «JleneHue KIETKW», MOJielb
JTHK, mozienb MeTahasHoil XpOMOCOMBIL.

JlaGopaTopHble H PAaKTHYECKHEe PadoThI:

JlaGopatopuas pabora Ne 3. «Habmonenue MuTO3a B KJICTKAX KOHAHKA
KOpeIlKa Jyka Ha NOTOBBIX MUKpPOIIpEnaparaxy.

JlaGopatopHas pabora Ne 4. «M3ydenue CTPOCHHA IMOJOBBIX KICTOK Ha
rOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. Hac/ieicTBEHHOCTH H H3MEHYHBOCTH OPraHU3MOB.

IIpemMeT ¥ 3a/iauy reHeTHKH. FIcTopua pasBUTHA FeHETHKH. PoJie IIUTOJIOIHH
M SMOPHMOJIOTHH B CTAHOBJICHHH I'CHETHKH. BKJaJ POCCHICKHX M 3apyOexHbIX
yuéHBIX B Pa3sBUTHE ICHETHKH. MeToapl TreHeTUKH (THOPHIONOrHYECKUH,
LATOTEHETHIECKUH, MOJIEKYJIAPHO-TeHETHYEeCKHUH). OCHOBHEIE TE€HETHYECKHE
nousTus. |'eHeTHYecKas CUMBOJIHKA, UCIIONIB3yeMast B CXEMax CKpeILMBaHUH.

3aKOHOMEPHOCTH HAC/Ie/IOBAHUS NIPU3HAKOB, yCTAHOBICHHDIC I'. Mengenem.
MoHOoru6praIHOe CKpelMBaHue. 3aKoH eMHOOOpa3ust rubpuaoB TEpBOro
HoKOJTeHus. 1lpaBWio [OMHHMPOBaHMS. 3aKOH —PACUICIUICHHA  HPH3HAKOB.
unore3a 4ucToTH ramet. [lonHoe U HenoIHoe JOMUHHPOBAHHE.

JluruGpuzpHoe  CKpellUuBaHUE. 3aKOH  HE3aBUCHMOro  HacCJIeOBaHHs
npusHaKoB.  LluToreHeTHyeckue - OCHOBBI IUTMOPUIHOrO  CKpeLIBaHHA.
Ananusupyroniee ckpempanye. Vcrions3osanne aHaT3UPYIOUICTO CKpelLHBaHHs
JUIS OTIpeielIeHtsl TeHOTHIIA OCOOH.

CreruieHHOe  Hacle[oBaHWe  IPH3HAKOB. PaGora T. Moprana 10
CIIeTUIEHHOMY HAC/IeZ0BaHMIO reHoB. Hapynienne CLeMICHUs IeHOB B pe3ynbTaTe
KPOCCHHIOBEpa.

XpoMOocOMHasi TeOpHs HaCleICTBCHHOCTH. [‘eHeTHYECKHE KapThl.



['enetnka nosna. XpoMoCcOMHOE ompejieieHne 1ojia. AYTOCOMBI U IIOJOBBIE
XpoMocoMmbl. ['oMoraMeTHble M reTeporamMeTHble opraHusmbl. HacienoBanue
NIPH3HAKOB, CLEIIJICHHBIX C ITOJIOM.

M3amenunBocTe. Buibl H3MEeHUYUBOCTH: HEHACICACTBEHHAS M HACIIEICTBEHHA.
Pone  cpeipl B HEHAcNe[CTBEHHOM  HM3MEHYMBOCTH.  XapaKTepHUCTHKA
MO (GHKALHOHHOM H3MEHYHBOCTH. BapuallnOHHBIM psi| ¥ BapHallMOHHAs KpHBasl.
Hopma peakuuu npusHaka. KonuuecTBeHHble U Ka4yeCTBEHHBIE NPH3HAKH M HX
HopMa peakiuu. CroiicTBa MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

HacnencrBeHHas, MM TeHOTUIIMYECKasi, W3MEHYMBOCTH. KoMOWHATHBHAs
M3MEHYMBOCTb. Meiio3 W 1MoJoBOH mporecc — OCHOBa KOMOWHATHBHOMN
U3MEHYUBOCTH. MyTaloHHas u3MeHuuBocTh. Kitaccuduxanus Mytauuii: reHHble,
XPOMOCOMHBIE, TeHOMHBIe. YacToTa U NpUYMHBI MyTalMit. MyTareHHble (akTophl.
3aKOH rOMOJIOTHYECKUX PAZ0B B HaceAcTBeHHON u3MeHunBocty H. M. BaBuiosa.

BuesinepHas HaciieICTBEHHOCTb M M3MEHYUBOCTD.

I'enetnka yenoseka. Kapuorun yesnioBeka. OCHOBHBIE METOJ(bl T'€HETHUKH
YyeJIoBeKa: reHeaJIOrHYeCKui, OJTU3HEeLIOBBIN, IUTOreHeTHYECKHU I, OMOXHUMHUYECKHIA,
MOJIEKYJISIPHO-FeHE THYECKUH. CoBpemeHHOE orpeJieieHue reHoTUIa:
IIOJJTHOTEHOMHOE CEKBEHHPOBaHUE, FeHOTHIIMPOBAHHE, B TOM YHUCJIE C TOMOIIBIO
[1L[P-ananu3a. HacnexcTBeHHble 3a0olieBaHuMs 4elloBeKa: TeHHble O00Je3HH,
GoJie3HH C HACIEJCTBEHHOM MpeapacroioKeHHOCTBIO, XPOMOCOMHBIE OO0JIE3HH.
Comatuyeckue ¥ reHepaTHBHble MyTalud. CTBOJIOBbIE KIETKU. IIpuUHIIMIIBL
3JI0pPOBOro 00pasa JKU3HHU, AUArHOCTHKH, MPODUIAKTUKH U JIeUYEHHUs T€eHETUIECKHX
Oone3Heil. MeIHKO-TeHETHYECKOe KOHCYJIbTUpOBaHME. 3Ha4YeHHe MEeIHIIMHCKOMN
FeHETHUKH B MPEIOTBPAILICHUH U JICYeHHH FTeHeTHIEeCKUX 3a00eBaHui YenoBeKa.

JdemMoHcTpanuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosekuii, H. M. Basuios.

Tabmumer ©  cxeMbl:  «MoHorubpuaHoe  CKpellMBaHME W €ro
[UTOrEHEeTHYECKass OCHOBA», «3aKOH pacllelyleHuss U ero LUTOreHeTHYecKas
OCHOBa», «3aKOH YHMCTOTBI ramer», «JlurubpujgHoe  CKpelMBaHHE,
«LluToNornueckre  OCHOBEI  JMIMOpHIHOTO  CKpeumBanus»,  «Mehosy,
«B3auMozeiictBue aIeNbHBIX TeHOBY», «l'eHeTHuyecKkue KapThl pacTeHHH,
JKUBOTHBIX M 4YejioBeka», «['eHeTHKa mona», «3aKOHOMEPHOCTH HaCJIeNOBaHMS,
CLIEIUIEHHOTO ¢ TojioM», «KapHOTHNEI uYesloBeKa W IKMUBOTHBIX», «Bujsl
U3MeHYUBOCTHY, «MoaudukauuoHHas H3MeHYUuBOCTHY», «HacnenoBaHue pesyc-
daxropay, «I'eHeTHKa rpynn KpoBW», «MyTallMOHHASI H3MEHYHUBOCTHY.

OGopyoBaHue: Mojenu-anmiukaiui  «MoHOrHOpUIHOE CKpeLIMBaHHey,
«HeronHoe pomuHUpoBaHue», «JlurubpumaHoe ckpemuBanuey, «llepexpécr



XpPOMOCOM», MHKpOCKON # Mukpornpenapar «J/lposoduna» (Hopma, MyTauuu
(GOopMBI KpBIJIEEB M OKpackKy Tena), repbapuii «I'opox moceBHON».

JlaGopaTopHble U NpaKkTHYecKHe padoThbi:

JlaGopatopHas pabora Ne 5. «M3ydenue pe3yabTaToB MOHOTMOPHIHOIO M
JUrHOPUIHOTO CKPELIUBAHKA Y APO30(QHIIbI HA FOTOBBIX MUKPOIpenapaTax».

JlaGoparopuas pabora Ne 6. «M3yuenne MoauduUKaMOHHON U3MEHYUBOCTH,
NOCTPOEHHE BApHAIIHOHHOTO PAZla U BapHAILlMOHHON KPUBOID».

JlaGopatopHas paGora Ne 7. «AHanu3 MyTauuii y Apo30(uibl Ha rOTOBBIX
MHKpOIIpenapaTax».

[Tpaktuueckas pabora Ne 2. «CocraBieHue U aHaJIU3 POJOCIOBHBIX
4eJIoBeKay.

Tema 7. Cenexuusi opranu3sMoB. OcHOBBI OHOTEXHOJIOTHH.

Cenexiusi Kak HayKa W Tpoliecc. 3apoiKICHHUE CeJIeKIUH U JOMECTHKaIH.
Vyenve H. Y. BaBuioBa 0 IeHTpax NPOMCXOXAEHHS M MHOroo0pasus
KyJIBTYPHBIX pacTeHui. L[eHTpbl MPOMCXOXKIEHHs JOMAIIHKMX JKHBOTHBIX. CopT,
Nopo/ia, IITaMM.

CoBpemMeHHBIE METO/IbI CEJIeKIHH. MaccoBblii ¥ UHAUBHIyaIbHBIA OTOOPHI B
CeNeKIMM pacTeHHii u JKMBOTHBIX. OLeHKa SKcTepbepa. bBIM3KopoICTBEHHOE
ckpemuBanve — WHOpuaMHr. Yucras nuHus. CkpelmBaHHe HHCTBIX JTMHUH.
[eteposuc, win rubpuanas cuia. HepoJacTBeHHOE CKPELIMBAHUC — ayTOpH/IMHT.
OrpanénHas rubpujusanuss u e ycnmexu. MckyccTBeHHBIH MyTarenes |
TMoJTyueHue MOJMIUIONIOB. JIOCTIKEHHS CeNEKUUH pAacTeHHH, JKMBOTHBIX U
MHUKPOOPraHU3MOB.

BHOTEXHOJIOrUsT KaK OTpacibh MPOM3BOACTBA. | eHHas HWHXKEHEPHUS. DTarbl
cosmanusi pexombunantHod JIHK #u Tpancrennpix oprausmoB. Kierounas
umkeHepus. Kirerounsie KyabTypbl. MUKPOK/IOHANBHOE Pa3sMHOXKCHUE pacTeHui.
K/IoHMpOBaHME BBICOKONPOJYKTHBHBIX — CEJIbCKOXO3AHCTBEHHBIX —OPraHH3MOB.

JKojorudeckue ®  oTHueckue — npobsemel. MO —  reHeTHYecKH
MO (DUIUPOBAHHEIE OPraHU3MBI.
JlemoHCTpaLUu:

[loprpers:: H. U. Baswios, M. B. Muuypun, I'. JI. Kapreuenko, M. O.
MBaHoB.

Tabmuusl M cXeMbl: KapTa «LIeHTpbl MPOMCXOXJEHHS M MHOrooOpasus
KyJIbTYPHBIX pacTeHuii», «Ilopoasl JOMAIIHUX KUBOTHBIX), «Copra KyJIbTYPHBIX
pacTenui», «OTaanénHas rubpuausanys», «PaboTsl akanemnka M. ®. lBanosa»,
«[Tonumuonmus»y, «OO6BekTsl OuorexHonoruw», «KieTounble KyJbTypbl H
KJIOHHpOBaHuey, «KOHCTPyUpOBaHHe U IIEPEHOC FEHOB, XPOMOCOM)).

OGopyaoBaHue: MYJISKH IJIOJIOB ¥ KOPHEIIOA0B AUKUX (hopM U KyJIbTYPHBIX
copToB pacTenuii, repoapuii « CelbCKOX035HCTBEHHBIS PACTCHHUA?.




JlaGopaTopHbl€ M PAKTHYCCKHE paboThbl:

Dxckypeusi «OCHOBHBIC METOABI M JOCTIKEHHS CEJEKIHUH pacTeHud u
JKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLHIO, IIJIEMEHHY IO dbepmy,
COPTOMCIBITATENBHBIA ~ y4acTOK, B  TCILUIHIHOE X03SCTBO, J1abopaTopHrio
arpoyHHBEPCHTETA WIK HAy41HOro HEHTPA)».

11 KJIACC

Tema 1. DBoaOUHOHHAS OHOJOTHs.

[TpeanocklIKi BO3HUKHOBEHHS SBOJIIOLIMOHHON TEOPHH. BOJIOLHOHHAS
Teopus ¥ €& MecTo B Ouonornu. BiusHne 3BOJIIOIMOHHON TEOpHUU HA Pa3BUTHE
OUOJIOrHH U APYTUX HAYK.

CBUIETENbCTBA DBOMOMMA. [laJeOHTONIOTHYECKHE: IOCTISN0BATENLHOCTE
MOSB/ICHHA BHIOB B TAJCOHTOJIOTHYECKOU JIETOMMCH, TEPEXOIHBIC (GOpMBL.
BuoreorpauuecKkue: CXOACTBO U pasinine dayn u dop MaTepUKOB U OCTPOBOB.

DMOPHOIOrHYeCKUe: CXOJICTBA M  PasIHHs SMOpPUOHOB PpasHbBIX BHJIOB
[103BOHOYHEIX. CpaBHUTEIHO-aHATOMHYECKUE: TOMOJIOTHIHBIC, aHaAJIOTHYHBbIE,
pyZMMEHTapHble OpraHbl, aTaBU3MBIL. MoseKyIspHO-OHOXUMHYECKHE: CXOACTBO
MEXaHH3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX MeTaboNueckux IyTed y BCex
OpraHu3MOB.

dpomonuonnas Teopus Y. Jlappuna. IIpeAnoCBUIKHM —BO3HUKHOBCHM
papBuHM3Ma. JIBWKylIHe CHIIBI JBOJIOUMH BHAOB TIO Japsuny (u30bITOYHOE
pasMHOXKEeHKe NpU OrpaHMYCHHOCTH PeCypCOB, Heomnpe/ieNIEHHas N3MEHYHBOCTD,
Gopnba 3a CyIIEeCTBOBAHKE, ecTeCTBEHHBIH 0TOOP).

Cunretnyeckas Teopus sBonoluu (CTI) 1 €€ OCHOBHBIC TIOJIOMKCHHIA.

Muxposposttorys. ITomyisius Kak eJuHIIa BUta H 3BOJIIOLIMH.

JlswKyime caibl (GaKTopsl) SBONIOUMA BHI0B B MPUPOAC. My TalOHHBIH
mpolecc ¥ KoMOWHATHBHAA HM3MEHYHBOCTE. [TomyisMoHHbBIe BOJHBI H apeid
renoB. M3omA1Hsa 1 MUTpalus.

EcTecTBeHHBIH OTOOp — HAMPaBISIOLIHI dakrop sBomolUH. DOpMEI
ecTecTBEHHOro 0Thopa.

[IpHCrOcOGIeHHOCTh OpPraHM3MOB  KaK  pe3yJIbTat sBoyoNMU. IIprMepsI
NpUCIIOCOOICHHUH Y OPraHU3MOB. Apomop(o3bl 1 HHOALATITALHH.

Bux wu BumoobpasoBanue. Kpurepun — BHIQ. OcHoBHble  (HOPMBI
BU1000pa3oBaHus: reorpadguuecKkoe, IKoJIOrnIecKoe.

Maxkpossostonus. DopMbl  IBOJIOLKMH: duneruyeckas, JAMBepreHTHas,
KOHBEPreHTHas, NapauiebHas. Heo6paTMOCTh 3BOJIOIMA.

[IpoucXO)kIeHHe OT Hecmenuanu3upoBaHHbIX npezkoB. [Tporpeccupyroiast
crienManu3anys. AantuBHas pajnanus.

JIeMOHCTpAIHH:



[Toptpertsr: K. Jlunnei, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K.
M. Bap, 3. I'exkens, ©. Miomiep, A. H. CesepLos.

Tabnuue! u cxeMbl: «Pa3BUTHE OPraHMYECKOro MUpa Ha 3eMIiey», «3apoIbIIiu
MO3BOHOYHBEIX  JKMBOTHBIX»,  «Apxeontepukcy, «®Dopmbl  Gopebel  3a
cymectBoBanuey, «EctecTBeHHbIi oT6op», «MHOroo6pasue COpTOB pacTeHUi»,
«MHoroobpasue  mopoj  JKUBOTHBIX»,  «[lomynsumw»,  «MyTauunoHHas
M3MEHYHBOCTEY, «Apomopdoss», «Mauoanantauum», «OOwas pereHepauus»,
«/IBwkyue cuiasl sBomonun», «Kapra-cxema Mapumpyrta mnyrtemrectsus .
Jlapsuna», «boprba 3a cymectBoBaHUe», «IIpUCIIOCOOIEHHOCTE OPraHU3MOBY,
«[eorpaduyeckoe BrHI00Opa3oBaHue», «IKOJOrHIECKOe BUI000Pa3OBAHUE.

O6opynoBaHue: KOJUIEKIHS HACEeKOMBIX € Pa3IUYHBIMH TUIIAMU OKPACKH,
Habop IUIOZOB U CeMsiH, KoJUleKuus «[IpuMepsl 3alMTHBIX IPUCIOCOOICHHUH Yy
JKUBOTHBIX», Mojiellb «OCHOBHBIE HampaBlICHUS 3BOJIOLMKY, 00bEMHAs MOIEIb
«CTpoeHue TrOJIOBHOIO MO3I'a II03BOHOYHBIX).

Buoreorpaduueckas kapra Mwupa, Koiekuus «®PopMbl COXPaHHOCTH
MCKONIaeMBIX JKMBOTHBIX M pacTeHui», Mmozenp ammiMkanusa «llepexpécr
XpoMocom», BiraxHble npemapatsl «PasButue Hacekomoro», «PasButHe
NATYIIKK», MUKpornpenapat «/lpozoduiaa» (Hopma, MyTauud (GOpMBbI KpbUILEB H
OKpacKu TeJia).

JlaGopaTopHbie H NPaKTHYeCKHe padoThI:

JlaGopatopnas pa6ora Ne 1. «CpaBHeHHE BHJIOB IO MOP(HOIOrHIECKOMY
KPUTEPHION.

Jla6opatopnas pabora Ne 2. «Onucanue NpHCIOCOOIEHHOCTH OpraHu3Ma U
eé OTHOCUTEIIbHOTO XapaKkrepay.

Tema 2. BoznuKkHOBeHHE H Pa3BHTHE KH3HH Ha 3emule.

JloHay4Hble [pPEJACTABJIEHHs O 3apOXKIeHMH >KU3HH. HayuHble T'HIIOTE3bI
BO3HMKHOBEHHsS JKM3HH Ha 3emiie: aOuoreHe3 ¥ mnaHcrepMmus. XHMHYECKas
SBONMIOLUS. AGHOreHHBIH CHHTE3 OpPraHUYECKHX BEIIECTB M3 HEOPraHW4YECKHX.
DKCNEPUMEHTANBEHOE MOJITBEPIKACHHUE XUMUUYECKOM 3Bomonur. HavanbHbIe 3Talbl
Guosioruueckoii sBomoiun. I'nnoresa PHK-mupa. @opmMupoBaHHe MeMOpPaHHBIX
CTPYKTYp M BO3HHKHOBEHHE IPOTOK/IETKH. [lepBble KICTKH M MX 3BOJIOLIMS.
®opMHPOBAHHE OCHOBHBIX IPYTII JKMBBIX OPraHM3MOB.

PaspuTHe Xu3HM Ha 3emie 1o spam u nepuonam. Karapxeit. Apxeiickas u
nporepo3oiickas dpsl. [laneosoiickass spa ¥ €€ INEPHOMIBL: KeMOpUICKHUH,
OPJIOBUKCKHA, CHILypUACKUIA, IEBOHCKHH, KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o030iicKas 9pa 1 eé Mepuo/ibl: TPUACOBbIH, IOPCKHM, MEJIOBO.

KaiiHo3olickas opa W e [epHOABl: IaNeOreHOBbIH, HEOTeHOBBIN,
AHTPOIOI€HOBBIN.



XapakTepucTuKa KIMMaTa U reolorudyeckux mporeccoB. OCHOBHBIE 3Tallbl
9BOJIIOLMY PACTUTENBHOIO M JKUBOTHOrO Mupa. ApoMop(o3bl y pacTeHUU u
’KUBOTHBIX. [losiBNeHne, pacuBeT ¥ BEIMUpPAHUE TPYIII KUBBIX OPraHU3MOB.

CucreMa OpraHd4yeckoro MHpa Kak oOTpakeHHe 3BOJIOUUH. (OCHOBHBIE
CHUCTeMaTH4YeCKHe TPy bl OpraHH3MOB.

DBoIONHs YesioBeKa. AHTPOIOJIOrUS Kak Hayka. PasBuTHe npejcTaBieHuit o
MPOUCXOXKACHUH 4YejoBeKa. Meroabl HU3yueHHs aHTpomoreHesa. CxojcTBa H
pa3InyYus YyeloBeKa U )KUBOTHBIX. CHCTEMATHUECKOe MOT0XKEHHE YeTI0BeKa.

Hpwxymme  cunel  (daxTtopsl) — aHTporioreHesa.  HacnencTBeHHas
M3MEHYMBOCTh M €CTeCTBEHHbIH orOop. OOuecTBeHHbI 00pa3 KU3HH,
M3TOTOBJICHUE OPYIUii TPy Ja, MBILILICHUE, PEYb.

OCHOBHBIE CTaJIM¥ ¥ BETBH 3BOJIIOLIMM YEJIOBEKa: aBCTpaJONHUTeKH, Yenosek
ymensid, Yenosex mnpsmoxomsumi, Yenosex Heanaepranbckui, Yenosek
pasyMHbIi. Haxoaku HCKOIaeMBIX OCTaTKOB, BpeMs CyLIeCTBOBaHMsA, 0011acThb
pacrpocTpaHeHust, 00bEM roIOBHOr0 Mo3ra, 00pas KH3HH, Opyausl.

Yenoseueckue packl. OcHOBHble  OosipliMe  packl:  €BpOIEOHM/IHAs
(eBpasmiickas),  Herpo-aBCTpaloOWjHas  (9KBATOpHAIbHasA),  MOHIOJIOHIHAS
(asuaTcKo-aMepUKaHCKasi).  YepTbl  MPUCIOCOOJIEHHOCTH  IpeICTaBUTEIICH
yeJI0BEYECKHX pac K YCIIOBHSM CYLIECTBOBaHUsA. EJMHCTBO 4YeJOBEYECKHMX pac.
Kputnka pacusma.

JlemoHcTpauum:

[Toprpetel: ®. Pexn, JI. Ilactep, A. U. Onapun, C. Muuep, I'. 10pu, Y.
JlapBuH.

Tabmuiel u cxeMbl: «BosnukHoBenwe CosiHeuHOH cucTeMbl», «PasBurue
opraHM4eckoro Mupa», «PacTuTenbHas  KieTka», <«KUBOTHas  KJeTKay,
«I[IpokapuoTnyeckas kierka», «CoBpeMeHHas CHCTeMa OPraHMYeCcKOro Mupay,
«CpaBHEHHE aHATOMHYECKHX YepT CTPOEHHsl YeNOBeKa U YelO0BEKOOOpasHBIX
obe3psiH», «OCHOBHEIE MecTa [IaJIEOHTOJIOTHYECKMX  HaXOJOK  IPEAKOB
COBPEMEHHOr0 uejioBeka», «JlpeBHeiimue moan», «JlpesHue moxm», «llepsbie
COBpEMEHHBIE JIFO/IN», «JeloBeuecKkne pachn».

OGopymoBauue:  mymsokd  «IIpoucxoaenue — yenoseka»  (DrOCTEI
aBCTpANONUTEKA, [IMTEKAHTPOIIA, HeaHJepTablia, KPOMAHbOHL@), CJICIKH HIH
n300pakeHnss KAMEHHBIX OpYIMH IIepBOOBITHOrO 4YesoBeKa (KaMHH-YOMIepH,
pybuma, ckpebna), reoXxpoHojoruueckas Tabmuua, KOWIEKUHA «DOpPMBI
COXPAHHOCTHU MCKOIAEMBbIX JKMBOTHBIX U PACTECHUI».

JlaGopaTopHbie H IPaKTHYeCKHEe PadoThI:

Ipakruueckas pabora Ne 1. «/3yueHne UCKOMAEMBIX OCTATKOB PACTCHHH H
’KMBOTHBIX B KOJIJIEKLIHSX).



DKcKypeusi «IBOIIOLKA OPraHHYecKoro mripa Ha 3emiie» (B €CTECTBEHHO-
HAY4HBIN WM KpaeBeI4ecKuil My3eh).

Tema 3. OpranuszMbl U OKpYyzKalomasi cpejia.

KONOrus KaK HayKa. 3aauu ¥ pasJenbl 3K0JIOrHu. MeTosibl 9KOIOrHHecK1X
pccieI0BaHmi. DKOJIOrHYecKoe MUPOBO33peHHe COBPEMEHHOI0 Ye/IOBEKA.

Cpensl OOMTaHHs OPTaHM3MOB: BOJHAS, HA3EMHO-BO3YIIHAs, MOIBCHHA,
BHYTpHOpPraHU3MeHHAas.

Dxojoruueckne (axropsl. Knaccubukauys 3SKOJIOTHICCKHX akTopos:
a6HOTHYECKME, OMOTHYEeCKMe H aHTponoreHHble. JIeHCTBHE OKOJIOrHHCCKHX
(bakTOpOB Ha OPraHU3MBbI.

A6uoTtuueckre (akTopsl: CBET, TeMIeparypa, BIaXKHOCTb. doTOnepPUOU3M.
[IpucriocoGneHuss  OpraHu3MoOB K neifctBuio  abuoTHYecKHX  (aKTOPOB.
buomoru4yeckue puTMal.

BuoTuyeckue (baxTopHl. Buner OUOTUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIUsl, XALHAYIECTBO, CUMOK03 1 ero dopmel. [lapa3uTusm, Koorepanus,
MyTyanu3M, KOMMEHCATH3M (KBapTHPaHCTBO, HaxJIeOHUYECTBO). AMEHCAJIU3M,
HeWTpaniu3M. 3HaueHue OHOTHIECKHMX B3aMMOJICHCTBHM I  CyIIECTBOBAHMS
OpraHU3MOB B IPHPOJIHBIX COOOIECTBAX.

JKOJIOTHYECKHE XAPAKTEPUCTUKHA  MOIYJISLHH. OcHOBHEIE TTOKa3aTesu
MOMYJISILMK: YHCIIEHHOCTh, IUIOTHOCTD, POKAACMOCTD, CMEpTHOCTB, IPUPOCT,
murpanus. JMHaMUAKA 9UCIICHHOCTH NOMYJISALHH 1 eé perysuus.

JleMOHCTpaALMU:

TToprpetsi: A. I'ymGombar, K. @. Pynbe, O. I'eKkelb.

Ta6immel ¥ cxembl: kapta «[IpupoJiHbIe 30HBI 3eMIny, «Cpenbl oOMTAHUA
opranusMoBy», «{POTONEPHOAUIMY, «ITomynsiun», «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTH TOTYJIAINN HHOY30PUH-TY GebKI, «ITumeBble LUy,

JlaGopaTopHbie H NPAKTHYECKHE PAOOTHI:

JlaGopaTopHas pabota Ne 3. «Mopdosorueckue 0c0OEHHOCTH pacTeHUH U3
pa3HBIX MECT OOMTAHUS.

Jla6opaTopHas paboTa Ne 4. «Biusinue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJeycan.

[Ipaktuueckas pabora Ne 2. «ITofcu€T MIOTHOCTHA MOy JIALMA pasHBIX BH/I0B
pacTeHU».

Tema 4. CoobuiecTBa H 9KOJOrHUeCKHE CHCTEMBI.

CooB1ecTB0 OpraHu3MoB — GuoreHos. CTpyKTYypbl OuoleHo3a: BUIOBAs,
MPOCTPAHCTBEHHas, TpoduuecKas (mumesas). Bugpl-nomunantel.  CpiAsu B
OuoreHo3e.

Jxonornyeckue cuctembl (kocucrembl). IlonaTue 00 D3KOCHCTEME H
Guoreorenoze. OYHKIMOHATBHBIE KOMIIOHEHTBI ~OKOCHCTEMBL: TPOJLY LIEHTHI,



KOHCYMEHTBI, peAyleHTsl. KpyroBopoT BeLIeCTB H MOTOK dHEPTHU B IKOCHCTEME.
Tpodudeckue (mUIIeBBe) YPOBHH OSKOCHCTeMbI. IIuineBble UM ¥ CCTH.
OCHOBHBIE MMOKa3aTeld SKOCHCTEMBI: Guomacca, NpPOAYKIHs. IJKOIOTHYECKHe
MApaMUbl: [POAYKIMM, UHCIEHHOCTH, OHOMACCHI. CpoiicTBa 3KOCHCTEM:
YCTOHYMBOCTB, camoperyisinus, passatie. Cykueccus.

IIpHpO/IHBEIE SKOCHCTEMBL. DKOCHCTEMBI 038P H peK. JKOCHCTeMa XBOMHOTO
WM [IMPOKOJIUCTBEHHOIO Jieca.

AHTpOIIOTEHHBIE ~ JKOCHCTEMBI.  ATPOIKOCHCTEMBL. VpOOsKOCUCTEMEI.
BHOJIOrMYECKOE U XO35ICTBEHHOE 3HAYEHHE arpOIKOCUCTEM U Y POOIKOCHCTEM.

BuopasnooGpasne Kak (akTop YCTOHYMBOCTH SKOCHCTEM. CoxpaHeHue
GUOJIOrHUECKOTO pasHooOpa3us Ha 3emile.

Vuenne B. M. Bepuauckoro o Ouocdepe. I'paHuIbl, COCTaB U CTPYKTypa
6uocepsl. JKiBoe BemecTBO M €ro (QyHKIMH. Ocobennoct Guocdepbl Kak
roGanbHOM 5SKocucTemsl. JMHaMHYecKoe paBHOBecMe W oOpaTHas CBA3b B
6uocdepe.

KpyroBopoTsl BellecTB ¥ OMOre0XUMUYECKHE LIUKIIBI SJICMCHTOB (yrnepona,
azora). 3oHaNEHOCTS GHOChepsl. OCHOBHBIE OHOMBI CYIIIH.

YennoBeuecTBO B Ouocdepe 3emiid. AHTPOIIOICHHbBIE H3MEHCHHUS B ouocdepe.
['noGanbHbIE SKOJIOTHYECKUE TPOOIIEMBI.

Cocy1iecTBoBaHHE MIPUPOJIBI u YyeJI0OBeYEeCTBA. CoxpaHeHue
GropazHooOpasus Kak OCHOBA YCTOMYHBOCTH 6urochepsl. OcHOBa pallMOHAIBHOIO
yIpaBIeHHs TPUPONHBIMH pecypcaMd M HX HCTIONB30BAHKE. JlocTrxeHus
OUOJIOrUH U OXpaHa IPUPOJIEL.

JeMOHCTpaLHM:

IToprpersi: A. Jlx. Tencau, B. H. Cykaués, B. . BepHaICKHH.

Tabnuisl u cxembl: «[lumessie nenu», «brHoleHo3: cocTaB U CTPYKTYpa»,
«Ipuponubie coobmectsay, «llenu nUTaHUD, «DKojoruyuecKas Mupamuiar,
«Buocdepa u yenoBek», «IKocucTeMa MMUPOKOJIUCTBEHHOTO JIECay, «Dxocucrema
xBOliHOrO  necay, «bBuomeHo3 Bojoéma», «Arpouenos», «llpumepHbie
AHTPOINIOTGHHBIE ~ BO3JIEHCTBHA HAa  TPUPOIY», «BaxkHeiiliie  HMCTOYHHUKH
3arpA3HEHMs BO3/lyXa M TPYHTOBBIX BO/», «Ilousa — BaykKHeMIlas coCTaBlIsfoIas
6uocheps», «PakTopsl Aerpajgalyn Mo4By, «[TapaukoBbli 3¢ derT, «DakTopsl
paOAaKTUBHOrO 3arpsA3HCHUA 6uochepsl», «OOwas cTpykTypa Ouochepsi,
«PacmipocTpanenre OKH3HH B Guocdeper, «O30HOBBIA 3KpaH Ouocdepbn,
«Kpyrosopor yriepona B Guocdepe», «KpyroBopoT a3oTa B IPUPOZL».

OGopynoBanue: Mojenb-anmKanus «THnHYHbIe OUOLIeHO3bI», repbapuii
«PacTUTeNbHEIE COOBIIECTBAY, KoUK «BroneHo3y, «Bpeurenn BaHEHIINX
CeNbCKOXO3SMCTBEHHBIX ~ KYJNBTYp», TrepOapun MW KOJUICKLHH pacTeHul u
JKHBOTHBIX, NPUHAVIEKAIIEE K PA3HBIM JKOJIOrHYECKUM TpYINIaM OJHOro BHAA,



Kpacnass xuura Poccuiickoit ®enepauuu, u3zo0paxkeHHs] OXpaHSEMBIX BHIOB
pacTeHUH U XKUBOTHBIX.



[NIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI  T1O

BHUOJIOTUM HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBILEI'O
OBPA3OBAHMA

Cornacio ®I'OC COO, ycraHaBIUBalOTCS TpeGOBaHUS K pe3ysbTaTam

OCBOEHUSI  OOy4YaloIMMHCS [porpaMM  cpeiHero obmero o6pa3oBaHMs:
JIMYHOCTHBIM, METANPEAMETHBIM U IPEAMETHBIM.

JIMYHHOCTHBIE PE3YJIbTATbBI

B cTpykType JHUYHOCTHBIX pe3yJbTaTOB OCBOCHHs Ipeamera «buosorus»
BBIJIEJICHBI CIIEAYIOIIME COCTABIISIONIME: OCO3HAHHE O0YyYaroIMMHKCI POCCHHCKON
rpaKIaHCKOW MIAEHTUIHOCTH — FTOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOATENIBHOCTH
M CaMOONpeNe/ieHHIO, Halduhe MOTHBAMM K  OOyueHHIO  OMOJIOIHH,
1eJieHalIpaBJeHHOe pa3BUTHE BHYTPEHHHX YOEKICHMH JIMYHOCTH Ha OCHOBE
KJIIOYEBBIX IEHHOCTEM M MCTOPHUYECKHX TPAIHLHMH pa3sBUTHA OHOIOrHYECKOro
3HaHUA, TOTOBHOCTh M CIIOCOOHOCTH 00y4YalOIIMXCsl PYKOBOJCTBOBATECS B CBOCH
JIEATEIBHOCTH I[€HHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, IIPUCYIMUMH CHCTEME
Ouosiorpyeckoro obpa3oBaHHs, HaJIW4YHEe 9KOJOTHYECKOro IMPaBOCO3HAHHA,
CIOCOOHOCTH CTABUTh LIEJIM U CTPOUTD XKU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yJIETAThl OCBOCHHSI MpeameTa «bHoIorus» JOCTHTaloTCs B
eIUHCTBE Yy4eOHOW W BOCHUTATENbHON MEATENBHOCTH B COOTBETCTBHU C
TpaJALHOHHBIME POCCHICKAMHU COLMOKYJILTY PHBIMU, HCTOPHIECKUMH H Iy XOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHM, NPHHATHIMH B O0lIeCTBE NpaBU/IaMU M HOpMaMH
MIOBEIGHUA M CIIOCOOCTBYIOT MpolLleccaM CaMOINO3HAHKS, CaMOBOCIHMTaHHs U
CaMOpa3BUTHs, Pa3BUTUS BHYTPEHHEH IMO3WIMH JIHYHOCTH, TATPUOTHU3MA,
YBa)KEHHs K 3aKOHY ¥ NPABOIIOPSJIKY, YEJIOBEKY TPyJa U CTapuieMy TOKOJICHHIO,
B3aMMHOI0 yBa)KeHHUs, OEpe)KHOro OTHOLIEHHS K KyJIbTYpPHOMY HacleJui0 MU
TpaJMIUAM MHOTOHAIMOHANbHOro Hapoja Poccuiickoit @enepaiuu, mpupoae H
OKpy>Karollei cpee.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUsS ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOGHOCTH 00yYalOIMXCsl PYKOBOICTBOBAThCS
chOPMHUPOBAHHOM BHYTpeHHell TNOo3uIMell JIMYHOCTH, CHCTEMOH UEHHOCTHBIX
OpUEHTAlMI, [O3UTHBHBIX  BHYTPEHHMX  yOeXIeHWH, COOTBETCTBYIOUIMX
TPAJMUMOHHBIM LEHHOCTSIM POCCHICKOro o0iiecTBa, paclIMpeHUE KU3HCHHOTO
ONBITAa M OINBITA JESTEJILHOCTH B IPOLIECCEe pealn3alii OCHOBHBIX HarpaBlIeHUH
BOCITMTATEJIbHOM JesTeIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpazkaancKoOro BOCIHTAHUS:

c(OpMHPOBAHHOCTh MPAKAAHCKOM MO3ULMK 00YHaIOIEerocs KaK aKTHBHOTO U

OTBETCTBEHHOI'O WIEHa POCCHICKOro 00IIeCTBa;



OCO3HAHHE CBOMX KOHCTHUTYIHMOHHBIX IIpaB H 00s3aHHOCTEH, YyBaXEHHE
3aKOHa ¥ [IPaBOIOPA/IKa,

[OTOBHOCTH K COBMECTHON TBOPYECKOW JCATENHHOCTH TIPH CO3/IaHUU
y4eOHBIX MPOEKTOB, PELICHHUH yueOHBIX ¥ I03HABATE/IBHBIX 3314, BBIIOIHCHIH
OUONOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOBHOCTH  ONpeeNsTh COOCTBEHHYIO MO3HIMIO IO OTHOILIEHHIO K
SBJICHHAM COBPEMEHHOM JKU3HH U OOBICHATE €8;

yMeHHe y4YMThIBaTb B CBOHX NeficTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOZEHCTBIS JIHO/el ¢ PasHBIMM YOKICHUAMH, KyIbTYpPHEIMU [IEHHOCTAMM U
COLIMAJIBHBIM TIOJIOKEHUEM;

[OTOBHOCTh K COTPYAHHYECTBY B Mpouecce COBMECTHOTO BBINOJIHEHUA
yueOHBIX, I03HABATEJbHBIX U MCCNEI0BATEILCKAX — 3aJiay, yBaXHUTEIbHOTO
OTHOLIEHUS K MHEHHIO OINOHEHTOB IIPpH 00CyXIeHHU CIIOPHBIX BOIPOCOB
GHOJIOTHUECKOT0 COJIEPIKAHU;

FOTOBHOCTH K 'yMAHUTAPHOM! ¥ BOJIOHTEPCKOH /e TeILHOCTH;

2) NaTPHOTHYECKOr0 BOCIHTAHMSI:

copMHUPOBAHHOCTh POCCHICKOH rpakaaHCKOM WJICHTUYHOCTH,
MATPUOTH3Ma, YBAKEHHs K CBOCMY HAPOZY, yyBCTBA OTBETCTBEHHOCTH MEPEJL
PojMHOMN, TOpAOCTH 3a CBOM Kpai, CBOIO PoauHy, CBOH sA3bIK H KyIBTYPY,
POIILTIOE ¥ HACTOsAIIEe MHOTOHALHOHATLHOTO napoza Poccum;

[{EHHOCTHOE OTHOLIEHHE K IIPUPOIHOMY HACICAHIO 1 naMsATHUKAM TPUPOJIBI,
nocTwkeHusM Poccun B HayKe, HCKyCCTBE, CIIOPTC, TEXHOJIOTHAX, TPYAE;

CII0COGHOCTh OLEHMBATh BKJAJ POCCHHCKHX y4EHBIX B CTaHOBJICHHE H
pasuTHe OHWONOTHH, MOHMMAHM JHayeHusi OMOJOrHH B TO3HAHHWH 3aKOHOB
MPUpPOZIEL, B XKU3HH YEJIOBEKA U COBpPEMEHHOro 00IIeCTBa;

uieiiHas yGeKIEHHOCT, TOTOBHOCTh K CIIYXCHHIO H zanmre OredecTsa,
OTBETCTBEHHOCTH 34 ero Cyas0y;

3) AyXOBHO-HPABCTBEHHOr0 BOCIHTAH ML

0CO3HAHME J{yXOBHBIX LICHHOCTEH POCCHIICKOro Hapo/a;

c()OpMHpPOBAHHOCTH HPABCTBEHHOIO COSHAHHA, 3TUUYECKOIO MTOBEJICHUS;

CIIOCOBHOCTH OLIEHMBATh CHUTYalMio M TpUHUMATH OCO3HAHHBIE PEIICHU,
OpHMEHTHPYSICH Ha MOPaJIbHO-HPABCTBEHHDIC HOPMBI U LIEHHOCTH;

oCO3HAHME JIMYHOTO BKJIA/ia B OCTPOSHNUE yCTOHUABOrO Oy Ly Lero;

OTBETCTBEHHOE OTHOLICHHE K CBOMM POJHUTENSM, CO3/IAHAIO CCMBH Ha OCHOBE
OCO3HAHHOrO TPUHATHS LEHHOCTCH ceMeiiHOM JKM3HM B COOTBETCTBHH C
TpaMIUsME HapoaoB Poccun;

4) 5CTETHYECKOr0 BOCTIHTAHHS:

3CTETHYECKOE OTHOLIGHHE K MHpY, BKIIOYas ICTETHKY OblTa, HAY4YHOIrO H
TeXHUYEeCKOro TBOpYECTBa, Cropra, Tpy/a, 061IeCTBEHHBIX OTHOILICHHI;




MOHMMaHUEe S5MOLIMOHAIBHOTO BO3/1eHCTBUS )KUBOH NPUPOJIBI U €€ [IeHHOCTH;

FOTOBHOCTb K CaMOBBIPaXKCHHIO B pa3HBIX BUAAX HCKYCCTBa, CTpeMIICHHE
NpOABIATE KayecTBa TBOPYECKOM JINYHOCTH;

5) ¢usuueckoro BocnHTAHHMS, (POPMHPOBAHHSI KYJbTYPbl 3J0pPOBbSl H
IMOIHOHAIBHOIr0 6/1aronoJIy4Hsi:

MOHMMaHWe M peanu3alus 370poBoro u Oe3omacHoro obpasa JKU3HU
(3mopoBoe  mMTaHWe, COONMIOJIEHME T'MTMEHHYECKUX IIPaBUI U HOPM,
cbaNaHCUPOBAHHBIM pEXHUM 3aHATHH M OTAbIXa, peryyspHas Qusnueckas
aKTUBHOCTH), Oepe)KHOro, OTBETCTBEHHOTO M KOMIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (PU3UUYECKOMY M NCUXMYECKOMY 3/10POBBIO;

MOHMMAaHUE [EHHOCTH TNpPaBWJI HHIUBUAYAJIBHOIO M  KOJUIEKTHBHOI'O
6e301acHOro MOBEACHHs B CUTYallHsX, YTPOJKAIOIIMX 3/10POBbIO M MKHU3HH JIIO/ECH;

OCO3HAHHE IMOCIEACTBUNA M HENPHATHS BPEAHBIX NPUBBIYEK (yrnoTpebiaeHus
AJIKOTOJIS, HAPKOTHKOB, KypPEHHUS);

6) Tpy10BOro BOCIUTAHHUS:

FOTOBHOCTH K TPY/Y, OCO3HaHHKE LIEHHOCTH MacTepcTBa, TPy A0mobue;

rOTOBHOCTH K AKTHBHOM [€ATENIBHOCTH TEXHOJOTHYECKOH M COLMalIbHOM
HAaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMHPOBATH, IUIAHMPOBATh U CAMOCTOSTEIIHHO
BBIITOJTHATH TaKyIO JeATeIbHOCTD;

HHTEpeC K pa3nuyHbIM cdhepam npodeccHoHaNbHOM AeATEIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIN BbIOOp Oyxaymed npodeccHd M Ppealu30BbIBATH
cOOCTBEHHBIC JKU3HEHHBIC IJIAHDI;

rOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BAHHIO HA
NPOTSHKCHUH BCEH KHU3HH;

7) 3KOJIOrHYECKOro BOCIIHTAHMS

HKOJIOTHUECKH 1ieJiecoo0pa3Hoe OTHOIUNEHHE K IpHpojJie KaK HCTOYHHUKY
’KM3HH Ha 3emJie, OCHOBE €€ CYyIleCTBOBAHMS,

[OBBILIEHHE YPOBHS 3KOJOIMYECKOH KyJbTYpbl: NPUOOpETEHHE OIbITa
IJIaHUPOBaHWsI ITIOCTYIKOB M OLEHKM MX BO3MOXKHBIX [OCJICACTBHH s
OKpYKarolei cpeibl;

OCO3HaHHe TII00aNBHOr0 XapakTepa SKOJOTHYeCKHX MpobjeM M myTed HX
peleHus;

CIOCOGHOCTh HCIIONB30BaTh IMpHOOpeTaeMble IPH H3Yy4eHHH OHOJOIHH
3HaHMsS M YyMEHHs [pH peLIeHUH INpobdieM, CBA3AHHBIX C PalHOHAIBHEIM
NPUPOONOE30BaHHeM  (COONIOeHHe — TpaBWil  TOBEJCHHA B NPHPOJE,
HANPABJIEHHBIX HA COXPAHEHHWE DPaBHOBECHs B OKOCHCTEMax, OXpaHy BHIOB,
sKOCHCTEM, Guochepsl);



AKTUBHOE HeNpusTHe JEHCTBUM, NPUHOCALMX  BPel OKpyKarollei
MPUPOAHON cpese, yMeHHe MPOrHO3NpOBaTh HeOJAronpHATHBIE SKOJIOrHYecKue
[OC/e/ICTBHS PENPHHIMAEMBIX NeMCTBIN U NPEAOTBPALIATE HX;

HaJIMYMe Pa3BHTOTO JKOJOTMYECKOro MBILUICHH, HKOJIOTHUYECKOi KyJIbTypBbl,
OmbITa JeSITeIbHOCTH 9KOJIOTHYECKOM HAIpaBJIeHHOCTH, yMeHMUSI
PYKOBOJICTBOBaThCS MMHU B 03HABATE/bHON, KOMMYHUKATHBHOM M COLMAIBHOM
NpAKTUKE, TOTOBHOCTH K Y4acTHIO B NPaKTHYECKON JIesITeIbHOCTH 9KOJIOIHYECKOH
HaIpaBIeHHOCTH;

8) HEeHHOCTH HAYYHOI0 NO3HAHMUS:

c(hOpMHUPOBAHHOCTE MHUPOBO33PCHHUA, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKu W 00IIeCTBCHHOM MPAKTHKM, OCHOBAHHOTO Ha JHAajore
KyJIBTYp, CIIOCOGCTBYIOIIEr0 OCO3HAHUIO CBOCIO MECTA B MOJIMKYJIBTY PHOM MUPE;

COBEpIIEHCTBOBAHUE A3BIKOBOH YUTATENLCKOM KYJBTYPhI KaKk Cpe/CcTBa
B3aUMOJIEMCTBUS MY JTIOJbMHI ¥ MO3HAHUS MHPA;

[OHMMaHMe crenu(uKyH OHONOruH KaK HayKH, OCO3HAHMA eé ponud B
hOpMHpOBaHUK PALMOHATBHOIO HAYYHOro MBILIUICHHA, CO3/IJaHUHU LIEJOCTHOTO
npe/acTaBlieHus 00 OKpYXKaloleM MHpe Kak O eIMHCTBE MPUPOJbI, YEIOBEKa U
obmiecTBa, B IMO3HAHMHM TMPUPOIHBIX 3aKOHOMEPHOCTEH W PELICHHH npolJieM
COXpaHeHHUs MPUPOJHOTO paBHOBECHS,

yOeKIEHHOCTL B 3HAYMMOCTH GUONIOTHM Ul COBPEMEHHOM LIMBUIIM3AIMH!
obecriedeHnsl HOBOTO YPOBHSI Pa3sBUTUS MEIMIHMHBL, CO3AAHHC IepCreKTUBHBIX
GHOTEXHONOTHH, CMOCOOHBIX — pelarb  pecypCHbIC npobieMbl  pa3sBUTHA
YeJIoBeYeCcTBa, TIOMCKA MyTel BBIXOa U3 TI00aIbHBIX KOJIOTHIECKIX npobneM u
obecrieueHds ~ nepexoja K - YCTOHYMBOMY — Pa3sBHTHIO, paIoHaIbHOMY
HCIIONIB30BAHMIO TPUPOJIHBIX PECypcoB H GOpPMHUPOBAHUIO HOBBIX CTAHAAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B IOJIyCHHH OHOJIOTHYECKUX 3HAHMH B LEIAX
[oBLILIEHUsT OOLIell  KyJIBTYpPBI, eCTeCTBEHHO-HAyyHOW TIpPamMOTHOCTH, Kak
coCTaBHOM YacTé (yHKIUMOHAJIbHOM rpaMOTHOCTH o6yuaromuxcs, GopMupyemMoi
TIpU U3yYeHUH OUONIOTHH;

[TOHMMAHHE CYI[HOCTH METOJOB MO3HAHHS, MCIOJb3YEMBIX B €CTECTBEHHBIX
HAyKaX, CIOCOOHOCTH HCIONb30BATh moiydaeMble 3HaHWS JUIA aHanusa H
oG BSICHEHHS SIBJIEHHI OKpYIKAIOIEero MUpa ¥ MPOUCXOMAIINX B HEM M3MEHEHUH,
yMeHHe JelaTh OOOCHOBaHHBIE 3aKJIHOHUCHMNA Ha OCHOBE HAy4yHBIX (AKTOB M
MMEIOIIIXCS JAHHBIX C LEJIbIO TIOyYeHHs JOCTOBEPHBIX BBIBOJIOB,

CIIOCOBGHOCTh CaMOCTOSATENIBHO HCIOJIB30BATh OGMOJOrHYecKre 3HaHUS JUIs
pelenus IpoGyieM B peabHbIX KUIHEHHBIX CUTYaLMsIX;

OCO3HAHME IEHHOCTH HAy4YHOH JeATe]IbHOCTH, IOTOBHOCTH OCYILECTBIISITh
IPOEKTHYIO ¥ UCCIIEA0BATEILCKYIO ASATEILHOCTD WHUBUIYaJIBHO U B IPYTIIE;




FOTOBHOCTE M  CHOCOOHOCTE K  HENPEephIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHMIO, K aKTUBHOMY IIOJIy4€HHIO HOBBIX 3HAHHW MO OWOJIOrMHM B
COOTBETCTBHH C JKUZHEHHBIMU NMOTPEOHOCTAMH.

METANPEAMETHBIE PE3YJIbTATbI

MeranpeqMeTHble pe3ylibTaThl OCBOeHMs ydyeOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HAa4uMble Uil (DOPMUPOBAHUSI MMPOBO33PEHHUS OO0ydaroluXcs
MEXIAUCUHUIUIMHApHbIe (MeXIpeaMeTHble) o0leHayYHble MOHATUS, OTpaXkarouiyue
LEJIOCTHOCTh HAay4YHOWH KapTUHBI MHpa MU CHeUU(UKYy METOJOB IIO3HAHMS,
HCIIONIE3YEMBIX B €CTECTBEHHBIX HayKax (BelLlecTBO, SHeprus, siBJIeHue, Ipolecc,
cCUCTeMa, Hay4HbIH (akT, NPUHLMI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
Wcclie/loBaHue, — HaOMIofleHHe,  W3MEpeHHe,  OKCINEPUMEHT W JIpYyTHX),
yHUBepcallbHble ydeOHble JaeHcTBHUs (11O3HABATE/IBHBIE, KOMMYHHUKaTHBHBIE,

peryJsiTUBHEIE), ofecrieynBaroIlue (dbopmupoBanue GyHKIMOHATBHON
rPAMOTHOCTH ¥  COLMAIBHOW KOMIETEHLIHH OOydaloluxcs, CIIOCOOHOCTH
oOy4aromuxcs HCIIOIB30BATh OCBOCHHBIE MEKIHCLMILUIMHAPHBIE,

MHPOBO33peHYECKHe 3HAHHA M  yHHBEpcaJlbHble y4eOHbIe JEHCTBHA B
MO3HABATEJIbBHOW M COLIMAJIbHOM MpPaKTHKE.

MeranpenMerHble pe3y/bTaTbhl OCBOSHHS IPOrpaMMbl CpeJHEro o0uiero
o0pa3oBaHMs AOJDKHBI OTpaXaTh:

OBuaanenue YHHBepPCANbHBIMH yuyeOHbIMH NO3HABATEJIbHbIMH
AeHCTBHAMM:

1) 6azoBble JIOTHYeCKHE AeHCTBH:

caMOCTOATENbHO  (OpMyJIMpOBaTH M AKTyalu3upoBaTh  pobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

KCIIOJIE30BaTh IIPU OCBOGHUW 3HAHWM INPUEMBI JIOTHYECKOrO MBbIIIICHUSA
(ananu3a, CUHTE3a, CpaBHEHUS, KiaccuHUKaIMH, 0600LIeHHs), PACKPLIBATH CMbIC]I
OHONOrHYeCKUX MOHATHH (BBIIENATL UX XapaKTepHble MNPU3HAKH, YCTAHABIUBATH
CBSI3M C JIPYTUMH MOHSATHIMH);

OnpesieNATh LeNH JAeSTeNbHOCTH, 3ajiaBasi TapaMeTpbl M KPHUTEpUH MX
JIOCTH)KEHHUSI, COOTHOCUTE pe3yJIbTaThl ACATEIbHOCTH C IIOCTABJICHHBIMU LIETSMHU;

HCIIOJE30BaTh OMOJIOrHYECKUe MOHATHS ISl 00bsiCHEHUs (PAaKTOB W sIBJICHHM
JKUBOM IIPUPOJIBI;

CTPOMTH JIOTHYECKHE pacCyXieHus (MHIYKTHBHbIC, JIeMyKTUBHBIC, I10
aHAJIOIMH), BBISBIATH 3aKOHOMEPHOCTH M IPOTHBOpPEYHS B pacCMaTpHBa€MbIX
SIBJIEHUSX, (OPMYITUPOBATH BBIBOBI M 3AKIIIOYCHHUS;

NPUMEHSTh CXEMHO-MOJIE/IbHbIE cpeacTBa Ul npecTaBIeHUs
CYIECTBEHHBIX CBA3eH ¥ OTHOLICHHH B M3y4aeMbIX OHOJIOTHYECKHX 00BEeKTaX, a



Taloke  MpOTHBOPEYMH  pasHOr0  poja,  BBIABICHHBIX B PA3JIHYHBIX
MH(OPMAIHOHHEIX HCTOUHUKAX,

pa3pabarbiBaTh IUIAH PelIeHHs MPOBJIeMBI C yY&TOM aHAIH3a MMEIOIIHXCS
MaTepHaJIbHbIX U HEMAaTepPUAIbHBIX PECYPCOB;

BHOCUTB KOPPEKTHBEI B JI€ATEJILHOCTD, OLCHUBATE COOTBETCTBUE PE3yIbTATOB
LeJISIM, OLIEHUBATh PHUCKHU I10CIEICTBUM AeSATeIbHOCTH;

KOOpIMHUPOBAaTh W  BBINOJNHATE paboTy B  YCIOBHAX pEalbHOIrO,
BUPTYaJIbHOIO ¥ KOMOHHHPOBAHHOTO B3aUMOIEHCTBHS;

pa3sBUBATE KPEATHBHOE MBIUIJIEHHE IIPH PEILIEHUH KH3HEHHBIX MPoGIIeM.

2) 6a30Bble HCCJICAOBATE/ILCKHE JeiiCTBHS:

BJIaJIeTh HaBbIKaMH y4eOHO-HCCIIEI0BAaTEIbCKOH U IPOEKTHOM JesTe/IbHOCTH,
HaBbIKAMM  paspelleHuss MpoOieM, CHOCOOHOCTBIO M TFOTOBHOCTBIO K
CaMOCTOSATENIPHOMY IOMCKY METOJIOB PEIUCHHUS! IPAKTHUECKUX 3a/1a4, IPUMEHEHHIO
Pa3jIMYHBIX METO/IOB MIO3HAHUS;

HCIIOB30BATh PA3JIMYHBIC BH/bI JEATEIBHOCTH I10 MOJIYYEHHUIO HOBOIO
3HaHUA, €ro HHTEpIpeTaldy, Npeo0pa3oBaHMIO M IPUMEHEHHUIO B Y4eOHBIX
CHUTyalHsX, B TOM YUCIIE TP CO3/IaHUU Y4eOHBIX M COLMAIBHBIX [IPOEKTOB;

(GopmupoBaTh Hay4HBIl THIT MBILUICHHS, BIaJETh HAYYHOM TEPMUHOJIOrHUEI,
KITFOYEBBIMH TOHATUAMH U METOJaMH;

CTaBUThb M (OPMYIUpPOBAaTH COOCTBEHHBIE 3aJa4d B 00pa30BATENLHOM
NESITEeJIbHOCTH U JKU3HEHHBIX CUTYAlUsX;

BBIABIIATE INPHYMHHO-CIICJCTBEHHBIE CBS3M W aKTYaJIM3UpPOBaTh 3ajavy,
BBIIBUIATE TUIIOTE3y €€ pellleHHUsl, HaXOJUTh apryMeHTHI Ui [0Ka3aTelbCcTBa
CBOUX YTBEPXK/ICHHH, 3a/jaBaTh NapaMETPbl U KPUTEPUHU PELIECHHUS;

AQHAJIM3UPOBATh IIOJYYCHHBIE B XOJE€ peLICHHS 3afa4d pe3yJbTaThl,
KPUTHYECKH OLEHHUBATH MX JOCTOBEPHOCTD, IIPOrHO3UPOBATh U3MEHEHNUE B HOBBIX
YCIIOBHSX;

JaBaTh OLEHKY HOBBIM CUTYallHsAM, OLCHHBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISATh L€JICHANPaBJICHHbIH IIOUCK IIepeHoca CPeACTB M CIIOCO00B
NelcTBHS B PO ecCHOHANBHYIO Cpe/ly;

yMETh IePEeHOCUTh 3HAHUS B I03HABATENLHYIO M IIPaKTHYECKyio o0JiacTH
)KU3HEIEATEIbHOCTH;

YMEeTh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX NPeJIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJIEH, MpejularaTb OpUrMHAJIbHEIE MOAXOMABI U pelleHus,
CTaBUTh MPOOIIEMBI U 3aja4M, JOIYCKAOIe albTepHATUBHBIE PELLICHHUS.

3) pa6ora ¢ undopmauueii:

OPMEHTHPOBATBCS B Pa3IMYHBIX UCTOYHHKAX MHMOpMaLHH (TeKCTe Y4eOHOro
nocobus, Hay4dHO-IOMYJIApHON JMTepaType, OHONOTHYECKMX ClIOBapsix W
ClIpaBOYHUKAX, KOMIbBIOTEpHbIX 0a3zax JaHHbIX, B MHTepHere), aHanu3upoBaThb



uH(GOpPMALMIO Pa3IUMYHbIX BUIOB U dopM mpeacTaBIeH s, KPUTHIECKH OLEHUBATH
& JI0CTOBEPHOCTh U HETNPOTHBOPEIMBOCTD;

(opMyIHpOBATh 3aMpOCHl U NPUMEHATH Pas/IHBIC METO/Ibl IIPH TOKMCKE U
or6ope OHoOrHYecKol HH(opMaluH, HEOOXOMHMON JUIS BBINOMHEHUS y4eOHbIX
3aJ1a4;

npuoGpeTaTh ONBIT HCIONb30BaHUA 1H(OPMAIIHOHHO-KOMMY HUKATHBHBIX
TeXHOJIOTHI, COBEPIICHCTBOBATH KYJIBTYpYy aKTHBHOTO UCIIOJIb30BaHMsl Pa3IMiHbIX
[IOMCKOBBIX CHCTEM;

CAMOCTOSTEIbHO  BBIOMpaTh  ONTHUMAIILHYIO GopMy  HpeACTaBICHUA
Guonorndeckoil nHGOpMaIMK (CXeMbl, TPadUKH, UaArpaMMmBbl, TabNHIBl, PUCYHKU
W Ipyroe);

MCTIONB30BaTh HAydHBI s3bIK B KayecTBE CPEACTBA IIpH pabore ¢
Guonorudeckol uHHpopMalmeil: TPUMEHATh  XAMHYECKHC, pusnyeckue U
MaTeMATHIeCKHe 3HAKM M CHMBOJBI, (POPMYIIBI, a66peBuaTypy, HOMEHKIATYPY,
JCIIONB30BaTh M Mpeobpa3oBbiBaTh  3HAKOBO-CHMBOIMHMECKHE cpe/icTBa
HarJSITHOCTH,

BlajeTh ~ HABBIKAMM  pAaclo3HaBaHui W 3AlUUTEHL uHpOpMaLHH,
uH(}OPMALMOHHOH 6e30MaCHOCTH JIUTHOCTH.

OpJajieHue YHHBEPCATbHBIMH KOMMYHHKATHEHBIMH [efCTBUAMH:

1) obmenue:

OCYILECTBIISITS KOMMYHHKAIHK BO BCEX chepax }KU3HH, AKTUBHO y4acTBOBATE
B JMaJore WIH JUCKYCCHM IO CYUIECTBY obcyxaaeMot TeMel (yMeHue 3a1aBaTh
BOIPOCHI, BBICKA3LIBATH CYXACHHS OTHOCHTCNBHO BLITOJIHEHHS [Ipe/UIaraeMoit
3a7a9y, YYUTHIBATE MHTEPEChl M COrAcOBaHHOCTE [O3ULIMI JPYTUX y4acTHHKOB
JMAora WK UCKYCCHH);

pacro3HaBaTh HeBepOanbHbIC CPe/CTBa o6uieHns, IOHUMAaTh 3HA4YCHHC
COLMANBHBIX 3HAKOB, MPEINOCHIIOK BOHHKHOBEHHI KOH(IMKTHBIX CHUTyaLH,
yMeTb CMATYaTh KOHQIMKTBL ¥ BECTH [eperoBoOpkl;

BazieTh PasIMYHBIMU Criocobamu OGIIEHHs ¥ B3aUMOJIEHCTBHUS, NMOHUMATH
HaMepeHHs APyTHX Jio/eH, NpOsBIATE yBaKUTEILHOE OTHOLICHHE K cobeceTHUKY
1 B KOPPEKTHO# (opme (popMyJIHpOBATE CBOH BO3Pa)XEHUS;

pa3BEPHYTO M JIOTHYHO M3jaraTh CBOIO TOHKY 3peHHs] C MCIMOJb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) coBmMecTHasi AesITeILHOCTD!

[HOHMUMATh W HMCIIOJB30BATH MPEUMYIIECTBA KOMAH/IHOM U WHJIMBH/Ly AJIbHOM
paGoTh! TIpU PeIICHAH GuoIOrMuecKoil mpobGiieMbl, 000CHOBBIBATE HeoOX0MMOCTh
NpUMEHEHHs TPYIIOBBIX dopM B3aUMOAEHCTBHUSA NPH PCLICHAH y4ueOHOM 3a/1a4K;

BBHIOMpATh TEMaTHKy H METOJBI COBMECTHBIX JIGHCTBHH C Y4E€TOM o01mx
MHTEPEeCcOB ¥ BO3MOMKHOCTEH KaXK0T0 HICHA KOJUICKTHBA,



NPUHUMATE  [I€JIM  COBMECTHOH  JIeSTEeNBHOCTH, OpraHM30BBEIBATL H
KOOPJMHMPOBATE JEHCTBUS 110 €€ NOCTHXKEHMIO: COCTaBJATh IUIaH JEHCTBHIA,
pacnpesieNiaTe pojd ¢ YYETOM MHEHMH YYaCTHUKOB, OOCYXKAATH pEe3yJILTATHI
COBMECTHOM paboThI;

OLIEHHBATh KAaueCTBO CBOEr0 BKJIAJ@ M KaXJOro YYacTHHKA KOMAaHJbI B
o01Mit pe3ynbTat 1o pa3paboTaHHBIM KPUTEPHUSIM;

Ipeajararb HOBbIE IPOEKTH, OLEHHBATh HIOEH C I[O3UIUH HOBH3HBI,
OPMI'HHAJIbHOCTH, PAaKTHYSCKOH 3HAYHMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTpaTerMyeckoe IIOBeJeHHEe B Pa3IMIHBIX
CUTYyaLUsIX, IPOSIBIATH TBOPYECTBO U BoOOparkeHHe, ObITh MHUILIMATHBHBIM.

Ognasenne yHuBepcadbHbIMH PeryJsiTHBHBIMH JIeHCTBUSIMH:

1) camoopranuszanus:

UCIIONIB30BaTh OHOJIOrMYeCKHe 3HAaHUS Ui BBISABICHUS mpobieM U UX
pELICHUS B )KU3HEHHBIX U Y4EOHBIX CUTYaLUAX;

BBIOMpAaTh Ha OCHOBE OMONOTMYMECKHMX 3HAHUN IEJIeBbIE M CMBICIIOBBIC
YCTAHOBKM B CBOMX ACHMCTBHSX M IOCTYIKax [0 OTHOILICHHIO K JXMBOW MpHUpoJe,
CBOEMY 3/I0POBBIO H 3/I0POBBIO OKPYIKAIOIIKX;

CaMOCTOSITEJIBHO OCYILECTBIATh IIO3HABATENBHYIO ACATEIbHOCTD, BBISABIATH
po0JIeMBbl, CTABUTh H (OPMYJIHPOBATH COOCTBEHHBIE 3aa4yu B 0Opa3oBaTebHON
NeSTEeTbHOCTH U )KU3HEHHBIX CUTYALUAX;

CaMOCTOSITEJIBHO ~ COCTaBIATh IUIAH pELIeHHs [podjieMbl ¢ y4€TOM
MMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOIKHOCTEH U IIPEIIOYTEeHuU;

NIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

PacCILIMPATH PAMKHU Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX IPEeANOYTCHHH;

fe1aTh OCO3HAHHBIM BEIOOP, apryMeHTHpOBAaTh ero, OpaTh OTBETCTBEHHOCTh
3a PELICHUE;

OLICHUBATh IPHOOPETEHHBIH OIBIT;

croco0cTBOBaTh (POPMHUPOBAHHIO U TIPOSIBIEHUIO ILMPOKOM SpYAHUIIMM B
pa3HBIX OONACTAX 3HAHMM, IOCTOSHHO IIOBLIIATE CBOH 00pa3oBaTeNIbHbIN U
KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYaLUsM, BHOCHTh KOPPEKTUBBI B IEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM,;

BIaJEeTh HaBbIKaMHM  [MO3HABAaTEJIbHOM  peduieKCcHMH  KaKk  OCO3HaHMsA
COBEpIIAEMBIX JEHCTBHM M MBICIUTEIBHBIX IIPOLECCOB, HX PpE3yJIbTaTOB H
OCHOBAHHIH, MCIIOJB30BaTh NPUEMBI pedIeKCHH Ui OLEHKH CHTyaluH, BhIOOpa
BEPHOI'0 pelleHHS;

yMeTh OLIEHMBATh PHUCKM W CBOEBPEMEHHO IPHHMMATh PEIICHHS II0 HX
CHUIKEHHUIO;



NPUHAMATE MOTUBBI M apryMEHTHl APYTHX TMpH aHalu3e pe3ysbTaToB
JeSITeJIbHOCTH,;

3) npunsaTHE ceOsi U APYrUx:

NpUHUMATH celsl, TOHUMasi CBOM HEJIOCTATKK U JJIOCTOMHCTBA;

NPUHAMATh MOTUBBI M apryMeHTBl JAPYTUX IIpH aHalu3e pe3yJbTaTOB
NeATEIbHOCTH;

NpHU3HaBaTh CBOE IIPaBO M NPaBO APYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C MO3UIHH JPYTOro YesloBeKa.

MNPEJIMETHBIE PE3YJIbTATbBI

[TpenmeTHble pe3ynbTaThl ocBoeHHs mnporpammbel COO mno Ouonoruu Ha
©a30BOM ypOBHE BKJIIOHAIOT crienuduueckue Ui yuedHoro npeamera «buonorus»
Hay4HbIe 3HAHUSA, YMCHHUS U CIOCOOBI ACHCTBHI 110 OCBOCHHIO, HHTEPIPETAllHH U
npeo6pa3oBaHUIO 3HAHWH, BHIB! AESATEIBHOCTH IO MOJYYEHHUIO HOBOIO 3HaHMs U
NPUMEHEHHIO 3HAHWM B Pa3NMYHBIX y4eOHBIX CHTyalMAX, a TaKkKe B pealbHbIX
)KU3HEHHBIX CHTyallMsiX, CBsA3aHHBIX C Ouonorueil. B mporpamme mnpeamerHbie
pe3yJIbTaThl NPeACTaBIEHBI 10 roaM o0y4eHHs.

[TpeameTHbIe pe3ynbTaThl OCBOeHMs y4deOHoro mpeamera «buonorus» ¢ 10
Kiacce NOJDKHBI OTPaXkaTh:

chopMHPOBAHHOCTH 3HAHUH O MECTE M POJH OHOJIOTHH B CHCTEME HAY4HOI'O
3HAHMs €CTECTBEHHBIX HayK, B (OpMHpOBaHMHM COBPEMEHHOH €CTECTBEHHO-
HAy4HOW KapTHHBI MHpPa M HAy4HOI'O MMPOBO33PEHHs, O BKIAJE POCCHHCKUX H
3apy0exXHBIX Yy4YEHBIX-OMOJOrOB B pa3BHTHE OHOJIOrHH, (YHKIHOHAIBHOM
IPaMOTHOCTH YeJIoBeKa JUlsl pelleH s dKU3HEHHBIX 3a1a4;

YMEHHME PacKpbIBaTh COJepXKaHHe OMOJOrMYeCKMX TEPMUHOB M IOHATHI:
JKU3Hb, KJIETKa, OpraHumsM, Mertabonu3Mm (oOMeH BelecTB U IpeBpalleHue
3HEPruM), roMeocTas (camoperyJsius), ypoBHEBasi OpraHU3alus KUBbIX CHCTEM,
caMOBOCTIpOU3BeieHHe (pernpoAyKIHs ), HAc/IeICTBEHHOCTh, U3MEHYUBOCTh, POCT 1
pa3BUTHE;

yMEHHE HU3JIarath OHOJOrHYecKHe TeopuHu (KJIETOYHas, XpPOMOCOMHasi,
MyTal[MOHHAs, LEHTpajbHas JOrMa MoJeKyJspHoi Ouonoruu), 3akonsl (I
Memnpens, T. Moprana, H. M. Basuioa) u ydenus (0 LeHTpaXx MHOrooGpasusi u
MPOUCXOXKIEHUS KyJNbTypHbIX pactenuii H. V. BaBuiosa), onpezensiTs rpaHHIIbI
MX MPUMEHUMOCTH K JKUBBIM CHCTEMAM,

yMeHUe BJaJeTh METOJaMi Hay4yHOro To3HaHus B Guosiornu: HaboAeH e H
OINUCAHME JKUBBIX CHCTEM, IIPOLIECCOB W SBIGHMMH, OpraHM3allds W TPOBEJCHHUE
OMOJOTMYECKOr0  OKCIEPUMEHTa,  BBIIBHIKEHHE  THMIOTE3bl,  BBIABJICHHE
3aBUCHMOCTH MEX/IY HMCCIIeJlyeMbIMH BEJIHYHHAMH, OOBACHEHHE IIOJIyYEHHBIX



pe3yJIbTATOB, UCIHOIB30BAHHBIX HAy4YHBIX IMOHSATHH, TEOPUH W 3aKOHOB, yMEHHE
JIeJIaTh BBIBOJBI HA OCHOBAHWM I10JYYEHHBIX PE3YJIbTATOB;

YMEHHE BBICNATH CYIIECTBCHHBIE IIPU3HAKK BHPYCOB, KJIETOK MMPOKapHOT
SYKapUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH
npoleccos: o6MeHa BELIeCTB M MpeBpalleHHs SHePruu B KieTke, (GOTOCHHTE3a,
IJIaCTMYECKOr0 ¥ HSHepreTHveckoro oOMeHa, XEeMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHMS, pa3MHOXKEHHs, HHAMBHAYAJbHOrO pasBUTHSA  OpraHu3Ma
(oHTOrEHE3);

yMeHHe NPHMEHATh MOJMyYeHHbIe 3HAHUA Ul O00BACHEHHS OHOIOrHYECKHX
TPOLIECCOB W ABJICHUM, Ui NPUHATHA NPAKTHYECKHX PEIUCHHM B IIOBCE/[HEBHOH
KHU3HH ¢ Leablo obecredeHus Oe30MacHOCTH CBOEro 3J0pOBbS U 310POBbS
OKPY KAIOIIHX JIFOJIeH, COOII0ACHHs] HOPM IPAMOTHOTO MOBE/IEHUS B OKpYKalCIIeH
IPUPOJHON cpefie, MOHUMAHHE HEeOOXOJAMMOCTH WCIOJIB30BaHUs JIOCTIKEHUH
COBPEMEHHOM OroJIOruu M OMOTEeXHOJOrui UIsE  PalMOHAILHOIO
IPUPOIOIIOIb30BAHMS

yMEHHE pellaTh OJJIEMEHTapHble IEHETHYeCKHe 3aJauyd Ha MOHO- H
JUruOpUIHOE CKpeLMBaHKe, CLEIUIEHHOEe Hacje[0BaHHe, COCTABIATh CXEMbI
MOHOTHOPH/IHOTO CKpeIMBaHUs Ul TPeJCKa3saHusl HacleloBaHus TPU3HAKOB Y
OpraHUu3MOB;

yMeHHE BBIMOJHATE JIaGOpaTOpHbIe M NpaKTHYeCKHe paboThl, coOMOAATH
npaBHIa NpHU paboTe ¢ yueOHBIM U 1a00paTOpPHEIM 000pyI0BaHHEM,;

YMeHHe KpHUTHUECKH OLEHMBATh § HHTEPHPETUPOBaTh HMH(POPMAIHIO
GHOJIOTHYECKOTO COJIepP)KaHMs, BKJIIOYAIOIIYIO [ICEBJOHAYYHbIE 3HAHHA U3
pa3IMYHBIX MCTOYHMKOB (CPEICTBA MaccOBOM MH(OPMAlLMH, Hay9HO-TIOMYIAPHEIC
MaTepHasbl), STHYECKHe AaCMEKTHl COBPEMEHHBIX MWCCIIC/OBAHUH B Ouosoruu,
MeuLHe, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YyCTHbIC cooOuIeHwHs,
06061as Guonorndeckyo HHGOPMaNHUIO M3 HECKOJBKHX MCTOYHHKOB, TPaMOTHO
HCIIONB30BaTh MOHATHHHBIN amnmnapar 0HOJIOruH.

[IpenMeTHbIE pe3ysbTaThl OCBOEHHMs y4eOHOro IpeaMera «buonorus» ¢ 11
Kiacce NOJDKHBI OTpaXkaThb:

c(hOPMHUPOBAHHOCTH 3HAHUI O MECTE ¥ POJIM GHONOrHU B CHCTEME HAYyYHOIrO
3HAHMUS ECTEeCTBEHHHIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTeCTBCHHO-
HAy4HOM KapTHHBl MHpa M HAy4HOIrO MHMPOBO33pEHHs, O BKIaZe POCCHICKUX H
3apy0e)KHbIX Y4EHBIX-OMOJIOrOB B  pa3sBUTHE GuonoruM, (QyHKIHOHATBHOM
rPaMOTHOCTH YeJIOBEKa JUL PeIeHUs )KU3HEHHBIX 3a/1at;

yMEHHe pacKpbIBaTh COJCPKaHHEe OHOIOTMYECKHX TEPMHUHOB H TIOHSI T :
BUJI, TIOMYJIALAS, FeHO(OH/I, SBOIIIOLHS, ABHXKYIIHE CHIIBI (dpakTopsl) IBOJIIOLKH,
PUCTIOCOBIEHHOCTh OPraHU3MOB, BHI000pa30BaHMUE, SKOJOTHYCCKUE (axTopsl,



9KOCHCTEMa,  IPOAYLEHTHI, KOHCYMEHTHI, PpeJIyLEeHTHl, IIeNH IHTAHH,
9KOJIOrHYecKas nupamuzia, OuoreoneHos, 6uocdepa;

yMeHHe u3narath OMOJIOrMYECKHe TeOpUH (DBOIIOLMOHHAS Teopust Y.
JlapBHHa, CHHTETHYECKas TEOPMsS SBOMNIOLMHM), 3aKOHBl M 3aKOHOMEPHOCTH
(sapoxpimeBoro cxozactsa K. M. Bapa, uepenoBaHMs riaBHBEIX HanpaBlIeHUd U
nyred spomouun A. H. Ceseprosa, yuenust o 6uocpepe B. W. BepHasckoro),
OINpPEJEJIATh TPAHMLIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJaMH HAay4HOTrO IMO3HAHHs B OMOJIOrkM: HaOI0AeH e U
ONHCaHHE MKHMBBIX CHCTEM, NPOLECCOB W SBJICHMH, OpraHM3alds U MPOBEICHHE
OMOJIOrHYECKOr0  OKCNEPUMEHTAa,  BBIABWKEHHE  TMIIOTE3bl,  BBISBIEHHE
3aBUCHMOCTH MEX/Iy HCCIIEIyeMbIMH BEJIMYHHAMH, OOBSICHEHHE [10JyUYEHHBIX
pe3yJIbTaToB, HUCIOIb30BAHHBIX Hay4YHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE
JeNaTh BBIBO/bI HA OCHOBAHUH IOJIyYEHHBIX Pe3yJIbTATOB;

YMCHHE BBIJICJIATh CYLIECTBEHHbIE IPU3HAKK CTPOEHHS OHOJIOrHYECKHX
O0BEKTOB: BH/OB, MOMYJALMHA, NPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB,
OHOreOLIEHO30B M  OKOCHCTEM, OCOOCHHOCTH MPOIECCOB: HACIIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOro oTbopa, BHA000pa3oBaHHs, MPUCIIOCOOIEHHOCTH
OpraHu3MOB, JEMCTBHS 3KOJOTHYECKHX (AKTOPOB Ha OpPraHU3Mbl, IepeHoca
BEIIECTB W IIOTOKA JHEPrHH B OKOCHUCTEMax, AHTPOIOTNEeHHBIX H3MEHEHHH B
SKOCUCTEMaX CBOEH MECTHOCTH, KpyroBOpPOTa BELIECTB U OHOreOXHMHYECKHX
LIUKJIOB B GUochepe;

yMEHHE IIPUMEHSTh TOJIyuyeHHbIe 3HAHHS JUIsl OOBICHEHUS GHOJIOTHYECKUX
MPOLIECCOB ¥ SIBJICHUM, JUISl NPUHATHS NMPAKTUYECKUX pellleHUi B IMOBCEJHEBHOM
KU3HHM C 1ebl0 obecriedeHuss O€30MacHOCTH CBOEro 3/I0pOBbS U 3/10POBbS
OKpPY’KalOLIMX JIIO/Iel, COOII0ZIeHUs] HOPM I'PaMOTHOTO MOBEJIeHHs B OKPYIKaroIeit
NPUPOJIHON cpefie, TOHUMaHWe HEOOXOAMMOCTH MCIIONBE30BaHUS JOCTHIKEHHMH
COBPEMEHHON GHOJIOrHH 1Sl pallHOHAIBEHOTO IIPHPOIOIIOIE30BAHNS;

YMEHHE pelllaTh dJIeMeHTapHble OMOJNOrHYecKHe 3aJayu, COCTABIATE CXEMBI
HlepeHoca BelLeCTB U YHePruu B 9KocKcTeMax (Lenu MUTaHus);

YMEHHE BBINOJHATE JabopaTOpHble M IpaKkTH4eckue paboTel, coONIOaaTh
npaBuiia IpU padoTe ¢ y4eOHbBIM U 1abopaTopHBIM 000pYIOBaHUEM;

YMEHHE KPUTUYECKH OLECHUBATh W HMHTEPHPETHPOBATh HH(POPMALIUIO
OMOJIOTHYECKOTO  COAEpIKaHWs, BKIIOYAIOUIYIO I[ICEBIOHAYYHbIE 3HAHHA W3
pa3IMYHBIX UCTOYHUKOB (CpelCcTBa MAaccoBOM MH(OpPMALMU, HAYYHO-TIONYISPHEIE
MaTepuasbl),  paccMaTpuBaTh  [NI00aibHBIE ~ DKOJOTHYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIC NHCHMEHHBICE U YCTHBIC COOOIIEHHS,
06obmas 61oIOruuecKyo UHGOPMAIMIO U3 HECKONbKHUX MCTOUYHHUKOB, MPAaMOTHO
HCIIOJIB30BaTh NOHATUMHBIN anmnapar OMOJIOrUH.
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA30BATEJIbHOI'O IMPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI AJISI YHEHUKA

JLH. Cyxopyxosa, B.C. Kyumenko, T.B. UBanosa "Buonorus" 10-11 krace

METOAUYECKHE MATEPHUAJIBI IJISI YUUTEJISI

MeTtonnyeckue pekoMeHaaHK

HUDPPOBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPCHI CETH
HHTEPHET

LHOP



CornacoBaHo:

[Iporokon 3aceganus [IIMO
Yunreneit EML]

«28» aBrycra 2023 r. Nel

[Iposepeno:

B?e TUTENb AupekTopa no YBP
%, _— 3apoueHiesa E.1O.

«28» aprycra 2023 r.
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 24796901158842737022784036765956054387186855834
Bnageney Hukynbues Anekcandap Gopucosay

OedcTevTened C11.05.2023 no 10.05.2024
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