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[Tpunoxenue
Mertoauyeckne peKOMeHJalluH IO MPENoJaBaHuI0 OHOIOTHH
B 001meo6pa3zoBaTebHBIX OpraHH3alusx
B 2017-2018 yuebHoM roxy

Meronuueckas Tema 2017-2018 yweGHoro roma «Opranmsamus 3¢dexTuBHOrO
B3aUMOZICHCTBHA MEXIy yJacTHHKaMHM 00pa3oBaTenpHOro Impouecca». PeKOMEHIyeMslit
METOMYECKHUM JIEHb — BTOPHHK.

Meronuyeckue pEeKOMEHJANMM COAEpXaT AaHATMTHYECKHH MaTepHal IO pealu3aluu
OCHOBHBIX NTOJIOXKEHHME IPUMEPHOH IporpaMMEI cpeHero obmero o6pazoBanus o 6HoIOrHH.

L HOPM&TH'BHBIC JAOKYMEHTEI, PCrIIaMCHTHPYIOIMHE ACATCIIBHOCTD YUHTEIA OGuooruu

C mensio coxpaHeHHsT €IWHOrO0 OOpa30BAaTENBHOrO MPOCTPAHCTBA IIPH peajlM3aluu
(enepanbHBIX TOCYAAapCTBEHHBIX 00pa3oBaTENbHBIX CTAHAAPTOB CpegHero obmero obpasoBaHus,
MOBBIIEHUA KadecTBa 00pazoBaHUs no OHoNOruM B 0Opa30BaTENbHBIX OpraHU3alMAX ropoja
Psa3ann cnexyer pyKOBOACTBOBATHCA CICAYIOIIMMH HOPMAaTHBHBIMHA JOKYMEHTAMH:

1. DepepansHbiii 3akoH oT 29.12.2012 Ne 273-®@3 «O6 obpazoBanuu B Poccuiickoit
Qenepanymy;

2. Ilpukaz MunucrepcTBa oOpazoBanus ¥ Hayku P® ot 17.05.2012 Ne 413
«O06 yrBepxaeHHH (enepalbHOro TroCyJapCTBEHHOro 00pa3oBaTeNBHOIO CTaHIapTa CpeIHEro
obmero o6pa3oBaHum»;

3. Ilpukaz Muntpysa Poccum ot 18.10.2013 Ne 544 «O6 yTBepxkaeHHH
npodeccronanbHoro cragaapra «Ilemaror (nmegarornyeckas AesSTENBHOCTD B cepe NOMKOIBHOTO,
HaJanpHOro oO0Imero, OCHOBHOro obmero, cpegHero obmero o6pa3oBanus) (BOCIHTATEND,
YYHTEINb)»;

4. [Tlpukaz Munobprayku Poccum ot 30.03.2016 Ne 336 «O6 yTBEepKICHMH IEpeqHs
cpencTB OOy4YeHHsI W BOCIHTAHHA, HEOOXOAMMBIX MU peanu3aluu oOpa3oBaTeNbHBIX IIPOrpamMM
HayaJIbHOTO 00Imero, ocCHOBHOro obmero u cpexnero obmero obpa3oBaHHA, COOTBETCTBYIOIIUX
COBpPEMEHHEIM YCJIOBHSAM OO0y4eHMs, HeoOXOOMMOro IpH OCHALIEHHH O001eo0pa3oBaTeIbHbIX
OpraHM3aluii B Ne/lfX pealusallid MEpOIpHUATHH II0 COAEHCTBHIO CO3JaHHIO B CyOBeKTax
Poccuiickoit ®@enepauuu (ucxond W3  INPOTHO3HPYEMOM TIOTpEOHOCTH) HOBBIX  MECT
B 00meoOpa3oBaTelbHBIX OpraHH3alHAX, KPUTEpHEB €ro (QopmupoBaHHs H TpeGoBaHMIA
K (YHKIHOHAJBHOMY OCHAINECHHIO, a TaKX€ HOpPMAaTHBa CTOMMOCTHM OCHAIIEHHS OJHOrO MecTa
obyuaromerocs ykasaHHBIMH CpeJICTBaMH 00ydeHHS H BOCIIUTAHHAD;

5. Tlpuxaz Munobpuayku P® ot 11.05.2016 Ne 536 «O6 yrBepxkaenun OcobeHHOCTEH
pexxuma pabodero BpEeMEHH H BpPEMEHH OTAbIXa IEJArOrHYeCKHX H HHBIX PabOTHHUKOB
OpraHH3alui, OCYIIECTBIAIOIMX 00pa30BaTEIbHYIO AEATENBHOCTDY,

6. Ilucemo Mmunobpuayku Poccum Ne HT-664/08, O6mepoccuiickoro IIpodcorosa
o6pazoBanus Ne 269 ot 16.05.2016 «PexomMeHIAlMH 110 COKPAICHHIO U YCTPAHEHHIO H30BITOYHOM
OTYETHOCTH YYHTEJICH»;

7. TlpumepHas ocHOBHas oOpa3oBarenbHas NporpamMma cpeaHero obmero obpazoBaHHs
omoOpena pemeHnuneM (enepanbHOro y4eOHO-METOAMYECKOro OOBEIMHEHHS N0 OOImEMY
obpaszopanuio (nporoxon ot 28.06.2016 Ne 2/16-3);

8. Ilpukaz MunucrepcrBa obpa3osanus u Hayku Poccuiickoii @enepauuu ot 31.03.2014
Ne 253 «O6 yreepxnenun PenepaIbHOro nepeyns yueOHHKOB, PEKOMEHIyeMbIX K HCIOIB30BaHHIO
IpA pealH3alid MMEIOIHX TOCYNapcTBEHHYIO aKKpeOWTaluio o0pa3oBaTelbHBIX IPOrpamMM
HavaJIbHOro 001Iero, 0OCHOBHOTO 06IIIero, cpefHero obmero obpa3oBaHum.

II. PexoMeHJaHH IO JOCTHXKCHHIO OOyYalOIIMMHMCS pe3yJbTaToB pasjesia «BhITyCKHHK
HAay4YUTCS» IPUMEPHOW OCHOBHOM 0Opa30BaTENBHON MPOrpaMMBl  CPEHEr0O OCHOBHOTO
obpa3zoBanus (6uomorus).

Pasgen mnocrpoeH mno npobliieMHO-aHAIMTHYECKOMY mnpuHuumy. Jlns pesyjasTaToB
obydaromuxcs pasziena «BeITYyCKHUK Hay9UTCS)» MPUMEPHO# MporpaMMEl 10 GHONIOTHH, BXOAAIIEH
B COCTaB NPHMEPHOW OCHOBHO#M 00pa3oBaTeNBHOM NporpaMMBl CpeIHEro OCHOBHOrO 06pa3oBaHHMs



(omobpenHo#t pemenueM (enepabHOro y4eGHO-METOTMYECKOro OOBEAMHEHAs IO obmemy
o6pa3oBanuio, mpoTokoi ot 28 mors 2016 r. Ne 2/16-3), 0603na4eHs! POGIEMBI HX JOCTHXEHHS,

a TAK)K€ BO3MOJKHBIE ITYTH HX PEIICHHS.

BhimycKHAK Ha 6a30BOM ypOBHE HAYYHTCS |

IIpo6.rembl

Buiok 1. BHoJiorus — HayKa o0 3KHBOH NpHpoJe

- packpeiBaTh Ha MpHUMEpax poib OHONOTHH B

(opMHPOBaHHU COBPEMEHHOH Hay4HOH
KapTHHEI MHpPa ®W B IIPaKTHYECKOH
JeSITENLHOCTH JIOMIEH;

- HCIOJH30BaTh OCHOBHBIE METOMIBI HAYyYHOr'O
NO3HAHMA B  y4eOHBIX  OMOJIOrHYECKHX
HCCJICTOBAaHHAX

- y4anuecs: He 3Hal0T METObI H3YYCHHA KUBOH
MPHPOJIBL;

- He 3HaWT
OpraHM3MOB;

- 3aTPy[HSIOTCS B ONpENENCHHH YPOBHA
oprau3anum 06BeKTa UK Imporecca

IIpHYHHBI H3MEHYHBOCTH

Buaok 2. KireTrka kaxk OHOJIOrH9ecKad cHeTeMa

- IIOHUMAaThb CMBICJI, pas3jiH4aTh H OIHCHEIBATH

CHCTEMHYIO CBA3b MEXTY
OCHOBOITOJIATAIOIIAMH OHOJIOTHYECKHMH
TIOHATHAMU: KJIETKa, OpraHu3M, BHII,

aKocucrema, 6uochepa;

-(opMyIMpOBaTh THIOTE3H] Ha OCHOBAHUH
npemIoXKeHHo#i 6uonorndeckodft mHGOpMaNUH
U IIpeJiaraTh BApHaHThI NPOBEPKH HIIOTE3S;

- pacmo3HaBaTh KIeTKH (NPOKapHOT H
9yKapHoOT, pacTeHH#d M OIKMBOTHBIX) IIO
OIIMCAHMIO, Ha CXEMAaTHYECKUX H300paXKeHHIX;
YCTAHABJIUBAaTh CBA3b CTPOCHUA H (QYHKIHH
KOMIIOHEHTOB KJIETKH, 000CHOBBIBaTh
MHOroo0pasue KJIEeTOK;

- NPHBOJWTH INPHMEPH BEHIECTB OCHOBHBIX
TPyNIl OpPraHAYECKHX COCOUHEHHH KJIETKH
(6enkoB, XKMpOB, YIJIEBOAOB, HYKJIEMHOBBIX
KHCJIOT)

- Y4YaluiHecsa HE 3HarOT OCHOBHEIE ITOJIOXKEHHA

KIIETOYHOH TEOpPHH, 3aKOHOMEPHOCTH
HaCJIEACTBECHHOCTH H HN3MCHYHUBOCTH, i
= 3aTPYOHAIOTCA YCTaHaBJIMBATh CBA3b

cTpoeHdss W (QYHKUHMH KOMIIOHEHTOB KIIETKH,
000CHOBEIBAaTh MHOT0O0Opa3He KIIETOK;

- IpeACTaBIfeT TPYAHOCTH JUIA Y4YaIuXcs
NPOLECC OKUCIIEHHs] OPraHHYeCKHX BEHIECTB JI0
HEOpraHHYEeCKHUX;

- genaloT OmWMOKH OpH  NOCTPOCHHH
nyxuenoyeunoi monexkynsl JIHK (ctpost
omdy uens JIHK), antukomonsr T1-PHK
3aIIMCHIBAIOT 4Yepe3 THpEe, AMUHOKHUCIIOTHYIO
TIOCIIEA0BATENHHOCT COCTABJIAIOT MO MOJIEKYJIE
1-PHK. Ommbxu Jgomyckarorcs ©H  IIpH
Ollpe/ie/ICHUM XPOMOCOMHOT'O Habopa
MHKPOCIIOPEI, ONHUCAHUH nporecca
MHKPOCIIOPOreHe3a.

Bbaok 3. Oprannsm Kak 0HoJIOrHIecKas CHCTEMA

- (opmymHpoBaTh THIOTE35] HAa OCHOBAHHH
NpeayioxeHHOoH Ouoorudeckoil mHGOpPMALUK
| TIpeJyIaraTh BapUaHThI IPOBEPKH THIIOTES;

- CpaBHHMBaTh OHOJIOrHYEeCKHE OOBEKTHEl MEXIY

- yJammuecs  3aTpy[AHSIOTCA  YCTaHOBHTH
COOTBETCTBHE MEXIY XapakTEpPUCTHKOH H
BHIOM  H3MEHYHBOCTH  (KOMOMHATHBHOIA,
HUTOILIa3MaTHYeCKOH, HEeHOTHIHYECKOI);

cobolf 1O 3aJaHHBIM KPUTEpUSAM, [ENaTh | - pas3uyaTh OHOJIOTMYECKHE OOBEKTEI IO HX
BBIBOJBI M  YMO3aKIIOYEHHWS Ha OCHOBE | ONHCAHMIO H PHCYHKaM
CpaBHEHHS

Biok 4. CacremMa 1 MHOr000pasHe OPraHu4YecKoro Mupa

- 00OCHOBHIBATH €IMHCTBO XHMBOH M HEXXHBOH
OpUPOABI, POJACTBO JKHBBIX OpPraHH3MOB,
B3aUMOCBSI3H OpPraHU3MOB H  OKpY’Karomei
cpeZibl Ha OCHOBE OHOJIOTHYECKUX TEOPHIiA;

- Pacmo3HaBaTh IONYJALHIO U OHOJIOTHYECKHI
BHUJI II0 OCHOBHBIM ITPH3HAKaM;

- ONHCBHIBaTh (PEHOTHN MHOTOKJIETOYHEIX
pacTeHuil ¥ )XMBOTHBIX 10 MOP(OJIOrHYECKOMY
KPHTEPHIO;

- 3aTPyIHSIOTCS COIOCTABJIATH M CPaBHHBATH
0COGEHHOCTH CTPOEHHS M XH3HEHEATENHHOCTH

pacTeHHH pasHbIX OTHEIOB M  KJIacCoB,
XapaKTepUCTHKH OpraHoB pacTeHui,
NPHU3HAKOB JKMBOTHBIX pa3HBIX THIOB H

KJIacCOB;
- ONHUCHIBaTh ()EHOTHI MHOTOKJIETOYHBIX
pacTeHuil H XKUBOTHBIX 1O MOPGhOIOrHIECKOMY
KPHTEPHIO;

- OOBACHATE MHOrooOpasWe OpraHW3MOB, | - 3aTPYyAHSIOTCS OOBACHATH MHOToOGpasue
NPHMEHSS 3BOIOLHOHHYIO TEOPHIO OpraHM3MOB,  IpPHUMEHSAS  SBOJIOLHOHHYIO
TEOPHIO

BJiok 5. Yes10BeK H €ro 310poBbe

- OLCHHBAThL pOJIb JOCTHIKEHHI I'€HCTHKH,

CEJIEKIIMM, OHOTEXHOJIOTHH B INPAKTHYECKOH

- 3aTPyAHAIOTCA OLEHHBATE POJIb JOCTHOKEHH M
I'€HETHKH, CEJICKITHH, OHOTEXHOJIOTHH B




NEATENHLHOCTH 4YelloOBeKa M B COOCTBEHHOH
WU3HH;

- OOBACHATH NPUYHHEI
3a00JIeBaHuMIi;

-4eJIOBEK ¥ MHOroobpasue OpraHu3MoB;
-OKa3aHHE INEepBOH MEJHIMHCKOH IMOMOINA H
Mepsl IPOQHIAKTHKH TPaBM;

- perynsius JbIXaHus

HacCJICACTBEHHBIX

NPAaKTHYECKOM JEeATEeIbHOCTH YeIOBEKa H B
coOCTBEHHOM XH3HHU;

- IUIOXO 3HAIOT MEpHl MPOQHIAKTHKH TPaBM H
OKa3aHus [epBOH TOMOIIH;

- JgenaloT ommOkM Ha

NpHUMEHEHHE  3HAaHMH O
MHOr000pa3uu OpraHu3MoB;

- IPH OTBETE Ha BONIPOC O PETYNSALUH JBIXaHUS
OOBIYHO HE pa3ZeNsIOT MOHATHSA MPOH3BOJIbHAS
¥ HETIPOM3BOJIbHAs PETYIIAHASL

obobmenne H
YyeJioBEKE W

Baok 6. IBonouns dKHBOH NPHPOALI

- knaccuuEpoBaTh OHOIOrHYECKHe OOBEKTHI
Ha OCHOBaHHH ONHOTO HJIH HECKOJBKHX
CYIICCTBEHHBIX IIPHU3HAKOB (THIIBI IHTaHMSA,
cnoco6sl JbIXaHHUS " pPa3MHOXEHUS,
0COOEHHOCTH Pa3BUTHUA);

- BBSIBISTH W3MEHYHBOCTE Y OpPraHH3MOB;
OOBSCHATH MPOSBIICHHE BUJOB M3MEHYHBOCTH,
UCTIONb3ys 3aKOHOMEDHOCTH HM3MEHYHBOCTH;
CpaBHHMBAaTh HACJICACTBEHHYIO H
HEHaCJIeICTBEHHYIO H3MEHYHBOCTh

- TIpeACTaBNseT TPYNHOCTH I YJalluXcs
OCO3HAHHE JBHXYLIMX CHJI 3BOJIOLHH, HX
3HAYEHHS B 3BOJIFOLMH;

- COmocTaBlieHHe OHOJOrHYecKHuX OOBEKTOB,

NpoIeccoB, ABIICHUH, NpOoABIAOIIUXCA Ha
TNOMYJALHOHHO-BUI0BOM YPOBHE;
-yCTaHOBJICHHE IMOCICAOBATEIIBHOCTH

Grooruyeckux 0OBEKTOB, IPOLIECCOB

Baok 7. IxocHcTeMbl H NPHCYINHE HM 3aKOHOMEPHOCTH

- BBISBJIATE Mopdooruyeckue,
¢u3HONOrHYeCKUE, TOBEACHYECKHE aJanTalHu
OpraHu3sMOB K cpefie OOMTaHus M JEHCTBHIO
9KOJIOTHYECKUX (PaKTOPOB;

- COCTaBJIAITh CX€MBl IEpEeHOca BELIECTB H
SHEPrHH B SKOCHCTEME (LICIIH MUTaHUA),

- ONHCBIBaTh (PEHOTHN MHOrOKJICTOYHBIX
pacTeHuH M )XMBOTHBIX 10 MOP(OIOTHYECKOMY
KPHTEPHIO;

- NPHBOJHUTH [OKa3aTeNbCTBA HEOOXOIUMOCTH
COXpaHEHHS 6uopaszHoobpazus Ui
YCTOWUHBOIO pasBUTHUS H OXpaHsl
OKpY>KaloIEeH CpeJIkl

- 3aTPYAHUTENBHO JUIS YYalIUXCs COCTaBJICHHE
cXeM Lernel MHTaH|uA B 9KOCHCTEMAX;

- 3aTPYAHAIOTCS MPEJCTABIATH OHOIOTHYECKYIO
uHpOpMaLMIO B BHAE Tekcra, TabmMIsl,
rpaduka, OuarpaMMBl M J€aTh BHIBOABI Ha
OCHOBAHUH NPECTAB/ICHHBIX JaHHBIX;

- IJIOXO 3HAIOT 3KOJIorHm4Yeckue (aKToOpsl, poiib
pacTeHH# M XHBOTHBIX B OHOIEHO3aX;
-JIONYCKalOT OIIHOKH B OOBACHEHUH MeXaHH3Ma
NOSBJICHHS  TOMYyJISUMHA  HAaCeKOMBIX  —
BpeAuTeNeH, YCTONYMBEIX K S10XHMHUKATaM;

- B BO3/ICHCTBHH aHTPONIOT€HHOTro (pakTopa Ha
NPHPOJIHEIE 3KOCHCTEMBI IPH MEpexXoAe OT
coOupaTeNbCKOM JEATENFHOCTH K 3€MIISIEITHIO
M JKHBOTHOBOJCTBY

Ha srane cpemsero obpa3oBaHHMs BeIylIyl0 posib B OOy4eHHH WIpalOT MO3HABAaTENBHASA
NEATENbHOCTh M I03HABaTeNIbHbIE y4eOHbIE NEHCTBHSA, BKIIOYEHHE OOY4YaIONIMXCS B MPOEKTHYIO
H MCCIIE/IOBATENBCKYIO IEATENbHOCTh, OBJIAJICHHE HMH METOAaMH Hay4HOTO IIO3HAHMS.

[Ipu npaktuyeckoit peamuzamuu PI'OC yuurensm GHONOrHH pPEKOMEHAYETCH YAEIHTh
ocoboe BHUMaHKE COOCTBEHHOM KOMIETEHIINH H OTBETCTBEHHOCTH 3a:

— BHIOOp M COBEpIIEHCTBOBaHHE CHOCOGOB OpraHW3anuu 06pa3’oBaTENHHOrO Ipolecca
u 06pa3oBaTeNbHBIX TEXHOJOTHI,

—  pa3paboTKy pabodHX mporpamm;

—  MaTepHabHO-TEXHHYECKOE 00ecreueHne U OCHaleHHe 06pa3oBaTelbHOrO mpouecca;

— BBIOOp YYeOHHMKOB B COOTBETCTBHH C YTBEPXKIEHHHIM (elepalbHBIM IepeYHeEM
y4€OHHKOB, PEKOMEHIOBAHHBIX MM JONYMEHHBIX K HCIOJIB30BAHMIO B 06pPa3oBaTENBHOM
npouecce, a Takke y4ebHbx mocobuid. IIpu Bribope YMK Heo6X0auMO OpHEHTHPOBATHCS HE HA
OTAENbHEIE YYeOHHKH, a Ha JIHHHIO Y4eOHHKOB, CONPOBOXIAIOIIMX OMpPEAEIEHHYIO MporpamMmy,
ONTHMAIBHBIX C TOYKHM 3PEHHSl OpraHM3allid CaMOCTOATENbHOM, IpeXIe BCero, IpakTHKO-
OPHUECHTHPOBAaHHOM y4eOHOH NEATENBHOCTH OOydarommxcs, cBs3aHHON c (opmupoBanuem Y J{J]
H JIOCTHXXEHHEM KIIIOYEBBIX NPEAMETHBIX W METanpeIMEeTHBIX pe3yNbTaTOB IIPH H3y4YEHHH
6Guonoruu.



Bo3mozkHbIE MYTH pemeHsns npobem.
1. BricTpauBaHue METOINMYECKOH CHCTeMBI 00y4eHHMs OHOJIOTHH C MO3HLIHUH TEOPETHKO-

IIPaKCEONOTHIECKOro ~ MOAXOAAa  MO3BONAT B BONpOcAaX, 3aJaBaeMblX  OOydJarormuMcs
IpH «PAcKpyYMBAHMH)» CHTYallWH, OTPAXaTh PEATH3ANMIO CIEUU(PUIECKHX NPHHIMIIOB 3TOro
noaxona:

—  sddextuBHOCTS («UTO CAEnano He Tak?»);

— TpHHOMI 3KoHoMm3amum  jeiicteuit  («Kakoe pemienne IpUMETE  BBI?Y),
HOpMOC000pasHoCTh («J{omycTUMO JIH 3T0?»);

— Bemymas poib Teopun («Ilouemy?»), xapakrepusyromei crenupuKy OHONOrHM Kak
HayKH.

2. Ha mpoTsikeHHMH Wu3y4eHHS Kypca OHONOTHM CIEQyeT OpraHu3oBaTh paborty,
HAIpaBJIEHHYIO Ha GOpMHUPOBaHKE Y 00ydaromuxcs MpeIMETHBIX B METAlpeIMETHBIX YMEHHIA.

3. Peamu3sys paGouyio mporpaMmy u opranusys paboTy ¢ y4eOHOMH JMTEpaTypoi, ciemyer
TIIATENLHO MpopabaTeiBaTh MaTepHall, KOTOPhIi TPAAMIHOHHO BRI3BIBAET 3aTPYAHEHHS Y MHOTHX
BBIITYCKHHKOB:

— obMeH BelIeCTB U NpeBpallleHHe SHEPTHH Ha KJIETOYHOM M OPraHM3MEHHOM YPOBHSIX;

—  MeTojbl OGHOTEXHOJIOTHH: CENEKIIMs, KIETOYHAsA H TeHHAs HHIKEHEPHS,

—  XpOMOCOMHBIH Habop KJIeTOK, criocoOB! Je/IeHHS KJIETOK: MUTO3 H MeHO03;

—  IUKJIBI Pa3BHTHS CIIOPOBBIX M CEMEHHEIX PacTeHHH, raMeTOQHT H CriopoduT;

—  JIBIOKYLIME CHJIBI SBOJIIOLMH, Pe3yIbTaThl, yTH H HANPABJICHUS SBOJIOIMHU DACTEHHH H
YKHBOTHBIX;

' — OpraHmMsainus M CTPOSHHE HEPBHOH CHCTEMBl H HeEHpOryMopalbHas peryisius
MIPOLIECCOB JXKU3HENEATENbHOCTH OPraHu3Ma YejoBeKa.

4. MHcnonp30BaHHE aKTHBHBIX METOJOB OOY4eHHS U CO3JaHMS CHTYalHd YCIEIIHOCTH
JUIS KaXIoro pebeHka:

— npobneMHBIH METOA: MO3BOJISIET Pa3BHBATh TBOPYECKYIO AEATENBHOCTH 00ydaromuxcs
(pemeHne reHeTHYEeCKHX LEenoYeK, 3aaa4, NpearnoIoKeHHe CBOHCTB BEeIeCTRa);

— TIpOrpaMMHMpPOBAHHBIH METOJ: MO3BOJSIET NPHMEHHTh WHIWBHIYyalH3alHio 00ydeHus
(moaroroeka k EI'D no KOMIBIOTEPHBEIM TECTaM);

— TMpPOEKTHBIH METOA: TMO3BOJSET CTHMYJIHPOBaTk HMHTepec OOyd4alomuxcs K
onpejeeHHBIM IIpobieMaM M NOKa3aTh pelIeHHe 3TOH mpobneMsl (MOATrOTOBKA KPaTKOCPOYHBIX H
JIOJITOCPOYHBIX IIPOSKTOB M X 3aIUTa);

— METOJ 3JIEKTHBHOCTH MaTepHaia: I03BOJIAET MPOABUTH cebs Jaxe caMbM clnabbM H
Nearoru4ecky 3anyIieHHbM oOydaromuMces (PEKOMEHIYeTCes JaBaTh H30BITOYHYI0 HHGOPMAIHIO
N0 TeME JJA TNpeAocTaBleHHs oOydaromeMycss MaKCHMalbHO BO3MOXKHOrO BhIOOpa y4yeOHOro
MaTtepuaia);

— JHJaKTHYecKas Mrpa: I03BOJISET Pa3BHBATh AHANMTHYECKOE MBIIUIEHHE 00YJalOMIHXCs,
BBIJIENATH BAPHAHTHI IPAaBUIIBHBIX U OMIHOOYHBIX PEIICHHH.

5. YcraHOBIEHHE MEXIPEIMETHBIX CBsA3ed (B CHCTEME HAy4yHOTO 3HAHHS OHOIOTHA
3aHUMAET IPOMEXKYTOYHOE IIOJOKEHHE MEXIY €CTECTBEHHBIMH M  OOIIeCTBEeHHBIMH
JUCHMILIMHAMH, MCIBITHIBACT BIMAHUE M TEX, H JPYTHX, OKa3bIBas, B CBOIO OYepelb, BO3AeHCTBHE
Ha HHX):

— bwnosorns u xumusn. DBuosnorus mnepecekaercs ¢ XHMHEM IIPH HCCIENOBAHHH
XMMHYECKOro cybcTpaTa »XMBOM MaTepuM, XMMHYECKOIO B3aUMOJCHCTBHMS B XXHBBEIX CHCTEMaX,
MeTaboJIHYECKHX MPOLECCOB M HX PETYJSAIHH B KJIETKE, MyTarcHesa, M3y4eHUH 3KOJOTHYECKHX
pobiieM 610- 1 Hoocdepbl H METOAOB HX PEIICHHS.

— bunojsorns uW MaremMaTHkKa. Pa3snuuHBIA XapakTep HOCAT CBA3M OHOJIOTHH C
MaTeMaTHKO#W B 3aBHCHMOCTH OT YypOBHs HccienoBaHui. Ha sMmupuyeckoM ypoBHE LIHPOKO
HCIIONIb3YIOTCS MaTeMaTH4YeCKHe METO/bl M3MEpPEHHs, CTATUCTHYECKOH OOpaboTKH pe3yibTaToB
(reMsl «HacnencTBeHHOCTH M H3MEHYHMBOCTBY), ocymecTBienne HHWP o6yugaronumucs.
Teopetndeckuit ypoBeHb MaTeMaTH3alMH OCOOEHHO PaclpoCTPaHEH B MOMYISIHOHHON FeHETHKE, a
TaKXKe M3y4eHHH (PeHOMEHOB B3aHMOZIEHCTBHS TeHOB U MOMU(DHUKAMOHHON H3IMEHYMBOCTH, OCHOB
CHHTETHYECKOH TEOPHH 3BOJIIOLHH.



— Buonorus, ¢urocodus, IUANEKTHKA, METOX0JOrHs, ucTophs. Puiocodus
[0 OTHOIIEHHIO K OMOJIOTMH BBINOJHSET METONOJOrMYecKylo (YHKIHMIO, ompeienser obmue
METOJB! H NPHHIKNEI HaydHOro nosHanus. [lousTus ¢unocopun momorarotr riybxe NOHATb CyTh
gucTo Ouomorudeckux npobneM. Hanpumep, KOHIENTyalbHOE HAPaBICHHE HAYYHOrO MO3HAHKA —
MaTepHalu3M HEBO3MOXKHO IPENCTaBHTh M OOBACHHTE Ge3 ero Quiocopckoit aHTHTE3Bl —
Aieann3mMa, MeTapu3uKH ¥ KpealuoHu3Ma.

— DBuonorus ® JIKkoHOMHKA.[IoHATHS M MeTOABl SKOHOMHKH MOIYT IOMOYb
B pacCMOTpPEeHHHM psfa OHosormdeckux mpoblieM M B YaCTHOCTH — COaJaHCHPOBAHHOCTH
KpPYroBOpOTa BEIIECTB B GHOreoneHo3ax, IpuYMHax PErHOHAIbHEIX U III00aIbHOI0 3KOJIOTHIECKHX
Kpu3ucoB (3akons! KoMMOHepa), MpeAnochUIKax 3BomonHorHoro yaenus Y. Jlapsuna, npobiemax
GenkoBoro AeduiMTa W rojioja, SHEpreTudeckoM OanaHce NpH IMHUTAHHH, NPOOJIEM TPAHCTEHHOH
MPOAYKIAH OHOTEXHOJIOTHH U CENEKIMH H T. [I.

— DBuonorus, jaureparypa W ¢uiaonorus. IlpenosaBanue W OCBOGHHE OHOJIOrHH
HEBO3MOXHO Oe3 Bepbanmu3auuu 3HaHHH, Oe3 HCIIONB30BaHHS JMTEPaTYPHBIX M (DOIBKIOPHBIX
HCTOYHHKOB, BBIIOJHSAIOIMIHAX pPOJIb HJUIOCTPAaTHBHOTO MaTEpHala, (OKH3HEHHBIX» IPHMEpOB.
JlutepaTypHO€ TBOpDHYECTBO HA €CTECTBEHHOHAy4YHbIE TEMBI IOMOraeT TIOHSTh CyTh, IYIIy»
SIBIICHHA, CO3[aTh SAPKUH, 3aOMHHAIOIHICcA 00pa3, acconuanuio 6HOIOTHIECKOMY MPOLIECCY, YTO
pa3BHBaeT KpeaTHBHbIC IOTCHIMM YYEHHMKOB. bHONOrmyeckue sSBICHHS, JpaMaTH4ecKas HCTOPHUS
OHMOJIOrHH — CTIMYJI U1 3HAKOMCTBA C COOTBETCTBYIOLIEH XyN0XKECTBEHHON M HayYHO-IIOIYJISIPHOH
nutepatypoit («3y6p», «bemnbie ogex sy, «OTKpBITas KHATa» U T. 1.)

6. VYnenars HODKHOE BHUMaHHE IMOATOTOBKE K EI'D, mpakTHKys CHCTeMaTH3aIUI0 3HAaHUH
u ux 0606ueHue.

Cucremarn3anus 3HaHHMH IIpeJloNaracT YNOpAAOYMBaHHE HHGOpPMAIHK, BhISBICHHE
B3aUMOCBS3€H MEXIy OCHOBHBIMH IIOHATHSIMHM: CBS3b CTPOCHHSA M (D)YHKIMH, 9acTH M IEJIOro,
yPOBHEH OpraHu3alliH XHBOIO OpraHA3Ma U CPelbl, )KUBOH M HEXXHBOM MIPHPOLIEL.

O6o6menue ABIgeTCS BaXKHEHIIUM 3TANOM TIPH H3YYCHUHM JTIFO00H TeMBI Kypca.

ITponecc oby4yenus 6MonOruy HanpasJieH Ha pa3BUTHE TIOHSITHH, KOTOPhIe (POPMHUPYIOTCS Ha
OCHOBe 0000MmeHuit.

ITobyxnenne oOydaromuxcs K aKTHBHOH JESATENIPHOCTH IIyTEM COBMECTHOIO ITOMCKa
IOPHEMOB  3allOMHHAHMsA  3HAYMTENBHOrO oOObeMa MaTepuasa, BBIIOJIHEHUS  3a/laHUM,
OPHEHTHPOBaHHBIX Ha 0000IMeHHE MaTepHala, ero aHajk3, CpaBHEHHE OOBEKTOB IPOLECCOB,
SBJICHHH, TPOrHO3UPOBAHHE W MOJETHPOBAHHE H JIP.

7. OmnpeneneHHble CIOXHOCTH BO3HHKAIOT IpH paboTe ¢ TepMHHAMH. Y4UTHIBas
3HAYUTEIbHBIH 00beM TEPMHHOB, 0003HA4AIOWIKUX pasHOOOpa3HbIe MOHATHA B Kypce OHOJIOrHH,
HEOOX0IMMO co3/1aTh ONaronpusATHBIE YCIOBHS U MX NMOHHMAHHUS M 3allOMMHAHHSA: MOCTOSHHO
3a7IcHCTBOBATh PpA3IMYHBIC BHIBI NaMATH OOYdYalOIMMXCs, YBEPEHHEE HMCIONIB30BaTh NPHEMBI
MHEMOTEXHHKH, OOBACHATH 3HAYCHHE TEPMHHOB, MMEIOIIUX TI'PEYECKOe, JATHHCKOE HIH HHOE
TIPOMCXOKICHHE.

8. Jlng muxBupanuy npobieM clieqyeT YBeIHYHUTh J0JI0 CAaMOCTOSTENLHON AESTENEHOCTH
obyuaroImmxcs Kak Ha ypoKe, TaKk M BO BHEYPOYHOH JeATeNbHOCTH, aKIEHTHPOBATH BHUMAHHE HA
BBINIOJTHEHUE TBOPYECKHMX, MCCIEIOBATENLCKUX 3ananHuif. J[ins BeIpabOTKH yMEHHI pelaTh 3amaqu
I10 LIUTOJIOTMH ¥ FEHETHKE, OTPabaThIBAaTh ANTOPUTMBI HX PEIICHHUS.

9. VYBenuYHTH YHCIIO 3a/laHHi C IPUMEHCHHEM CXeM, Tpad)uKOB U T. II.

Ipumep 1.

3ananue k TemaM: «Hykneunossie kucnotsl. JIHK u PHK.» «CuHTE3 nonunenTHAHON 1end
Ha pubocomen.

1. Kaxoe crpoenne Oyner umeth ydactox Monekynsl u-PHK, ecimu u3BecTHO, 94TO ydacTok
onnoii u3 nenei JIHK umeer cnenyrommii cocra: ' - ' -I'-A-A-I[-T-T-T-I[-A-A-
A-1-A?

2. MHssectno He menee 20 BunoB T-PHK. Yem o6ycioBneno takoe pasnoobpasue?

IIpumep 2.

3ananue x TeMam «IlnacTuueckuit o6Men»; «BrocunTes 6enKOB»; «CHHTE3 NOTHIIENTHIHOM
nenH Ha pubocomey.

1. 3amomsute Tabnmiy.




Buy PHK Ocobennoctu Buaa PHK Bemonnsiemas GyHKHs

2. B yem oTiHYMe peaKuHii MATPAYHOrO CHHTE3a OT XHMHYECKHX PeaKiuii, C KOTOPbIMH

BbI 3HAKOMBI B3 Kypca XUMHH?

IMpumep3.

Y xnamuzoMoHanel npeobsafaiolluM IOKOJIEHHeM sBisgercs ramerodur. Omnpenenurte
XPOMOCOMHEIH Ha0Op CIIOPHI U raMeT XinaMHAoMOHaasl. OOBACHHUTE, H3 KAKUX MCXONHEBIX KJIETOK H
B pe3yJbTaTe KaKoro JeaeHus o6pa3yloTcs 3TH KIETKH NIPH MOJIOBOM Pa3MHOXEHHH.

Orser:

1) xpoMocoMHbIH HabOp cHIOps! — N (TANIOUIHBI);

2) cnopsl 0Opa3yloTcs W3 JUIUIOHTHOM 3HTOTHI MyTEM Meio03a;

3) xpomocoMHEI HaGop raMer — n (TanJIOHIHEIH).

10. TIpuMeHeHHE HHHOBALMOHHKIX NEJArOTHYECKHAX TEXHOJIOTHi:

-  TexHonoruu AuanoroBoi B3aMMOIIOMOIIIH.

HaunOonpiume pesynbTarsl JOCTHIAIOTCA TIPH PELICHAH 33714 3aKperUieHus 3HAHUM, YMEHHH
obydaromuxcs, a Takke OTpaGOTKH yMEHHi, HABHIKOB, €CTh ONBIT HCIONB30BAHHS JAHHOH
TEXHOJIOTHM NPH MU3YYCHHH HOBLIX 3HaHWM. [laHHAs METOQHMKA MO3BONAET OPraHW30BaTh IPOIECC
FOBOPEHHS NPUMEPHO B Te4eHHe 1525 MEHYT [UT KaXKIOro yJalmerocs.

—  TexHonorun MHAUBAAYAIBHO-OpUTraHOTO OOYYEHHS.

Opranusanus y4eOHBIX 3aHATHH NPENOCTaBIsSET BO3MOXHOCTH OOywaromumcs paboTars
B rpynne (Gpuraje) npH OCBOCHHH, 3aKPEILUICHUH, KOHTPOJIE y4eGHOro MaTepuana. ITO MO3BOJIHT
pa3sBHUBaTh KOMMYHHKATHBHBIE H COLMAILHEIE HABBIKH 00Y4alOIUXCs, BEITONHATE Pa3InuHbIe POJIK
B npouecce o0y4eHus: JTuep rPyniisl, aKKyMyJIsSTop HACH, TEXHONOr (pa3paboTYuK AeHCTBUM npH
pelIeHAH TPYNIOBBIX 3a/a4), aHANMTHK (aHAIM3 IpeJuUlaraeMEIX BapHAHTOB M CIIOCOGOB pelmeHus
IPYyNIOBBIX 3a[a4, BBUIBICHHE [JOCTOMHCTB M HENOCTaTKOB 3THX BapuaHTOB). CymiecTByer
BO3MOXCHOCTb MPOSIBIIEHHS JHMYHOCTHBIX KayeCcTB YYEHHKA, IPHMEHEHHe TBOPYECKOTO MOAXOMa
K peMeHHIO NpobiieM KaXIbM OTACNBHBIM INKOJBHHKOM IIPH BBIIOJHEHMH HHIMBHLYAIBHOM
paboTsL.

— Ilapauentpuyeckoif Texsomoruu obydenus (oOydeHHe B mapax CO CpeACTBAMH
00y4eHHs MpH MOMOIIM METOJNMYECKAX HHCTPYKIMH M C IOCIELYIONMM BBIXOIOM Ha KOHTPOIb
H 3TAJIOHHOE COOECEIOBAaHUE C YIHTETIEM).

LleneBEIME OpHEHTALMAMH TEXHOJIOTHH SBISIOTCS: GONBIINE BO3MOXHOCTH JUIS PEaTH3aIHH
KaK ypOBHEBOH, TaKk M mpoduinbHOM nuddepennuanun. Peanns3anus TeXHONOrHH crocob6CTBYeET
(opmupoBanmio y 06ydaromMXCs CMOCOOHOCTH CaMOCTOSTENBHO KPHTHYECKH MEICTHTh, YMETh
YBHIETh BO3HHMKAIOMME B peaNbHOM NCHCTBHTENHHOCTH ONACHOCTH M INPOOJIEMBI, UCKATh MyTH
PalMOHAIBHOTO HX pelIeHus, popMHUpOBaHHEe yMEHHH K caM000pa30BaHuIO, CAMOPa3BHTHIO.

- KOHTpO/NBHO-KOPPEKTUPYIOIIAas TEXHOJIOTHS.

Crioco6CTBYET pasBUTHIO CaMOIIO3HAHMS, CAMOBBIPXKEHHS M CAMOYTBEPXK/ICHHS, BOJIEBBIX

Ka4yeCTB JMYHOCTH (OT yMEHHs YIpaBIATh CO0OH, KOHUEHTPHUPOBATH YCHIIHS, BBLIEP)KHBATH
M BBIHOCHTH HArpy3KM /IO CIOCOOHOCTH YNpaBIATh CBOEH NEATENBHOCTHIO, J00MBaThCA B Heil
BBICOKHMX D€3yNIbTaToB); ()OPMHPOBAHHMIO YHHBEPCAIBHBIX YYeOHBIX JEHCTBHI, 06ecrneYHBarOIHX
Pa3sBHTHE KOMMYHHKaTHBHBIX, I03HABATE/IBHBIX KAY€CTB JIHYHOCTH. _
; —  HH(QOPMAUMOHHO-KOMMYHHMKATHBHBIE TEXHOJNOTHH KaK MHCTPYMEHT MEXIIPEIMETHOTO
00beIMHEHNS B Y4eOHOM NEATENLHOCTH, B KaYeCTBe HHCTPYMEHTA MO3HABATEIIBHOM JESTENBHOCTH
yJaluxcs: JUi MOHMCKa MH(OpMalud B 31EKTPOHHBIX apXMBaX M €€ aHaiu3a, s paboTsl C
3JIEKTPOHHBIMH KOMIIBIOTEPHEIMH J1ab0PaTOPHAMH H IPE3eHTAlHOHHBIMH CPEIaMH.

11. Ilpn npoBeneEMH pasaMuHBEIX (OPM TEKYIIET0 H MPOMEXYTOYHOTO KOHTPOIS
B y4ebHOM mpomecce Gonee IMMPOKO HCIOJIB30BAaTh 3alaHUs PasHBIX THIOB, AHAJIOTHYHBIE
3anausaM EI'D. OcoGoe BHUMaHME CIEMYET YACATS 3aJaHHUsM HA CONOCTABJICHNE M YCTaHOBJIEHHE
COOTBETCTBHS OHOJIOrHYECKHX OOBEKTOB, IPOLIECCOB, ABJICHHH, a TaKKe Ha 3aaHHs CO CBOOOLHBIM
Pa3BEPHYTHIM OTBETOM, TPeOYIOmHUX OT 0Oydaromuxcs yMeHHH 060CHOBAHHO M KpaTKO H3/araTh
CBOM MBIC/IH, IPEMEHSATE TEOPETHYECKHE 3HAHUS HA TIPAKTHKE.

Ienecoobpasto obpatuth 0co60e BHHMaHHE Ha MOBTOPEHME M 3aKpeILICHHE MaTepHana,
KOTOPBIH U3 T0/ia B IOl BEI3EIBACT 3aTPYAHEHHE Y MHOTHX BHITYCKHHKOB:



— 0 MeTabonu3Me U peayKITMOHHOM JICJICHUH KIIETOK;

— KPHTEpUSX BHJA, OBIKYIIHMX CHIAX, IYTSX MW HANpPaBICHHSIX HBOJIIONHH, crHocobax
9KOJIOTHYECKOTr0 U reorpauueckoro BUI006pa3oBaHus;

— 00 3MOpHOHAJIBHOM H 0 MOCTIMOPHOHAIBHOM Pa3BUTHH OPraHH3MOB,

— 00 aHanmM3aTopax H O HEHPOryMOpaIbHOH pEryJISHH NPOLIECCOB XH3HENEATENbHOCTH
OpraHu3Ma YeJIOBeKa;

—  XapaKTepHCTHKaX OCHOBHBIX THIIOB >XMBOTHBIX M OT/EJOB pACTeHHH, HpH3HAKaX
CTaGHIBHOCTH SKOCHCTEM;

— cnenyer obecrmeuuTh B y4eOHOM mponecce pasBHTHE Yy oOydaroIquxcs yMeHHH
aHATH3UPOBATh OMOJIOTHYECKYI0 MHOOPMALHIO, OCMBICIATh M ONPEJENATh BEPHBIE W HEBEPHbIC
CY)XIEHHS, ONPE/ICNIATh IO PUCYHKaM OHONOrH4eckue 0OBEKTHI H OMHUCHIBATh MX. [l NOCTHXEHHS
IOJIOXKUTENBHBIX PE3YJIbTATOB LENeCOO0pa3sHO YBEIMYHTH JOJIO CAMOCTOATEBHOM JEATETHHOCTH
ofydalomuxcss Kak Ha YpOKe, TaKk M BO BHEYpO4HOH paboTe; akUEeHTHpPOBaTh BHHMAaHHE Ha
BBINOJIHEHHE TBOPYECKHX, HCCIICAOBATEIBCKUX 3aJaHHH,

— IpH TEKyIIeM H TeMaTHYeCKOM KOHTposie 0ojiee IMPOKO HCIONB30BaTh 3aJaHHs CO
cBOOOHEIM pa3BEpPHYTHIM OTBETOM, TpeOyromue oT 00ydaronmxcs yMEeHH# KpaTko, 000CHOBaHHO,
[0 CyHmECTBY IOCTAaBJIEHHOIO BOIpOCA IHCBMEHHO MH3JaraTh CBOH MBICIH, IIPHMEHSTH
TEOPETHYECKHE 3HAHUSA Ha NPaKTHKE, OOBACHATE Pe3yJIbTaThl IPH PEIICHUH 3a1a4 110 IATOJIOTHH H
reHETHKE.



