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MHOACHUTEJIbHASA 3AIIUCKA

Pabouas mporpamma coriiacopaHa METOAMYSCKUM OObEIUHEHHEM yuuTelnell ecrectBeHHOHay4yHoro mukia (IIporokon Nel ot 29.08.2017 1), paccMoTpeHa
Ha HaydHO — MeToandeckoM coBere (IIporokon Nel ot 29.08.2017 r), pekomMeH0BaHa K yTBepKAeHHUIO menaroruaeckum coseroM (IIporokon Nel ot 30.08.2017 1)
u yrBepxkaeHa [Ipukaszom no yupexxaenuro Ne 254 or 01.09.2017 r.

Pabouas mporpamma pa3paboTaHa Ha OCHOBAHWU IPUMEPHOW MPOrpaMMBbI CPEIHEro o0Iero oOpa3oBaHHUs MO OWONOrHHM (YrIyOJCHHBIH YPOBEHB) H
ABTOPCKOW MPOrpaMMbI CpeaHero oOmero odpasoBanus mo Ouonoruu 10-11 ximaccel (yriyOseHHBIH ypoBeHb), aBTopbl: .M. Jlpimmun, O.B. Cabmuna. M.:
[Ipocremenue, 2017. — 60 c. [IporpamMma pekoMeH10BaHa MUHHCTEPCTBOM 00pa3oBaHus U Hayku PD, pazpaboTaHa B COOTBETCTBUU C (yeiepabHBIM KOMITIOHEHTOM
rOCYAapCTBEHHBIX 00IIe00pa3oBaTENbHBIX CTAHAAPTOB CpPETHEr0  00mero oOpa3oBaHWs MO OHONOTMU Ha YIIIyOJIGHHOM YPOBHE, TMOJHOCTBIO OTpajkaromast
coJiep kaHmue MPUMEPHON MporpamMmbl, Ha ocHoBanuu denepanbHoro 3akoHa "O6 oopasoBanuu B Poccutickoit deaepanuu” ot 29.12.2012 N 273-03

PaGouas mporpamma cocTaBjieHa HA OCHOBE HOPMATHBHO-TIPABOBBIX JOKYMEHTOB

®enepanbHbIN 3ak0H «O6 0OpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 Ne 273-@3 (B pen. ot 13.07.2015 1.);

o [Ipuxa3z MunooOpa3zoBanusi P® ot 17.05.2012 N 413 "O6 yrBepxkaeHuH (eaepasbHOro rocyIapCTBEHHOI0 00pa30BaTe/IbHOIO CTaHIapTa CPeIHEro o0IIero

obpazoBanus» (B pen. [Ipukaza Munobpaayku Poccun ot 29.12.2014 N 1645);

e [Iporpammsl 31ekTUBHOTO Kypca «JKuBoit oprannsm» B.W. CuBornazosa u U.b. AradonoBa, npencraBieHHbIX B «I[IporpamMMe 3JeKTUBHBIX KYPCOB.

Buosnorus. 10-11 xiaccer. [podunsHoe o0yuenune. COopHuk 2.», aBTopbi-coctaButenu: Cuporiazos B.U., Mopsynosa 1.b., OO0 «/Ipoday, 2006 rox.

e CanurapHo-3nujeMuonornyeckue npasmia u HopmaTuebl CanlluH 2.4.2.2821-10 «CanutapHo-3MUAEMHOIOrHYeCKHEe TPEOOBAHUS K YCIOBUSIM U
opraHuzanuu 00ydIeHHs B 00IIe00pa30BaTeNbHEBIX YAPEKIACHUIX)», 3aperucTpupoBanubie B Munrocte Poccnu 03 mapta 2011 roma, perucrpamroHHbII

HOMep 19993;

o  ®denepanbHEIN MTepedeHh YICOHUKOB, PEKOMEHIOBAaHHBIX MHUHHCTEPCTBOM O0Opa30oBaHUs M Hayku P® K HCTHONB30BAaHHUIO B 00pa30BaTEIHLHOM IIPOIECCE B
00mreo0pa3oBaTeNbHBIX  yupekaeHusx, Ha 2017-2018 rr., mnpuka3z MunoOpuayku Poccum ot 26.01.2016 Ne 38 "O BHeceHMHM W3MCHCHHM

B (penmepanbHBIN IepeueHh YIeOHUKOB, PEKOMEHIIyeMBIX K HCIIONBb30BAHWIO TMPH  peaIn3aldid HMMEIOIHUX TOCYJAapCTBEHHYIO  aKKPEIHTAIIUIO

00pa3oBaTeNbHBIX TPOrPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPEIHEro oOmero oOpa3oBaHUs, YTBEPKIACHHBIA MpUKa3oM MHHUCTEPCTBA

obpasoBanus u Hayku Poccuiickoit @enepammm ot 31.03.2014 Ne 253 ",
o (OOpa3oBaTeNbHOM MTPOrpaMMBI cpemHero odmiero oopazosanmsi MAOY «Menuko-Onomorndeckuii mumein» r.CapaTtoBa

[Iporpamma cpenrero obmero oopazoBanus Mo 6uonoruu (YriryOneHHbIH ypoBeHb) peanmn3yercs B 10 xraccax MAOY «Mennko-010I0rHaecKuil JTUIEH T.
Caparona.

[Tporpamma pa3paborana ¢ y9€roM akTyaJbHBIX 33/1a4 OOy4eHUs, BOCIIUTAHUS U Pa3BUTHs oOydaromuxcs. [IporpaMma yduThIBaeT yCIIoBHs, HEOOXOANMBIE
JUISL Pa3BUTHSI IMYHOCTHBIX U ITO3HABATENIFHBIX KAYECTB 00 yJarOMINXCs

[TpopmieHOE OOydeHHE MODKHO OOECIeUUTh YIIyOJEHHYIO IMOATrOTOBKY CTapUIEKIACCHHKOB IO BBIOPAHHBIM MMM JucHUIIMHaM. ClieoBaTelsHO,
oOpa3oBaHKe, OCOOEHHO Ha CTYIIEHH CTapIIeil IKOIbI, CTAHOBUTCS 0OJiee MHANBUAYaTHN3UPOBAHHBIM, PYHKIIMOHATHHBIM U 3()()EKTUBHBIM.

OHO HampaBJIeHO Ha peaTU3alyIo JUYHOCTHO-OPUEHTHPOBAHHOIO Y4eOHOr 0 mporiecca.

OnexktuBHBIA Kypc «OKuBO# opranmsm» npenHazHaueH Ais ydammxcs npoduibHbiXx 10 kimaccos. Ilpu mpoBeaeHHM 3aHATHH 1O 3JEKTUBHOMY KypCy
BO3MOYKHO HCIOJIb30BaHUE BY30BCKUX (HOpM ydeOHOHM /IeITeNbHOCTH: JIEKIIMH, CEMHHApPOB, KOJJIOKBUYMOB, coOecenoBaHMi, 3aueroB. DaKkTHUECKH B CTapIINX
KJIaccax B Mpolecce M3y4YeHHs IaHHOro Kypca (opMmupyroTcss mpodeccHoHalbHbIE CKIOHHOCTH M HHTEPECHl COBPEMEHHOIO MIKOJIBHHKA, COBEPIICHCTBYIOTCS
YMEHHSI KOHCTIEKTHPOBAHUS, pe)epHUPOBAHHUS, ITyOTMIHOTO BBICTYIIIICHUS.



3HaHus1, TPHOOPETEHHBIC MTPU U3YYECHHHU YIITyOJIeHHOro Kypca «JKuBo opranu3My» 3HAUYMTEILHO MOMOTYT IPU OpPraHW3alUy BHEKJIACCHON M BHEII KOJIBHOW PaOOThI
1o OMOJIOTHH, TIPOBEJICHUH OJMMIIHMA, HAyYHBIX KOH(epeHuii, moaroroske k OI'D .

[Tporpamma 3ekTHBHOrO Kypca <«OKuBoii opranusm» aapecoBana s 10 kiaccoB yriayOneHHoro u3ydeHus. COCTaBjeHa Ha OCHOBE IPOrpaMMBbl M y4eOHOTO
nocobust .b. Aradonosa, B.W. CuBormnazosa «KuBoii opraHnuzm».

Kypc «JKuBoii opraHu3m» IMo3BOJISIET HE TOJIBKO PACIIUPUTHh M CHCTEMATU3UPOBATh 3HAHUS YYAIIUXCS O KUBOM OPraHM3Me KaK OTKPBITOW OMOIOTHYECKOi
CHCTEME, HO U PeajM30BaTh KOMILICKCHBIN MOIXOJ MPH M3yYCHHH JKMBBIX OPraHM3MOB Ha Pa3HbIX YPOBHSAX WX opranuzainuu .DopmupoBaHHE MPEACTABICHUA O
LEJTOCTHOCTH KUBBIX OPTAaHU3MOB M OCOOCHHOCTSIX MX (DYHKIIHOHUPOBAHUSI OCHOBBIBACTCSI HA 3HAHUSIX MOTYYCHHBIX y4-Cs TPU U3YUYCHUU OMOJIOrHHU B 6-9 Kiaccax.

[IpenonaBanue 3JIEKTUBHOTO Kypca MPEAIoiaraeT UCIONb30BaAHNUE PA3IMYHBIX COBPEMEHHBIX MEIArOrMYeCKMX METOIOB M MPHEMOB: JICKITMOHHO-CEMUHAPCKOM
CHCTeMbl 3aHATHH, KOH(MEPEHIMH, IUCKYCCHUH, OHUCIYTOB M T.A. IIpuMeHeHHe pa3HOOOpa3HbIX (GOpM y4eOHO-TTO3HABATENBLHON JEATEIBHOCTH IT03BOJISET
pean30BbIBATH MHANBHYAIbHBIN 1 AU (EepeHIIMPOBAHHBIN MOAX0 K 00YUCHHUIO.

Pa3Hoo0Opa3ue 1abopaTOpHBIX U MPAKTHYECKUX padoT MpernoiaracT BApHaTHBHOCTh BBIOOpA KOHKPETHBIX TeM padoT 1 (JOPM MX MPOBEACHHS C Y4ETOM
MaTepuaIbHOro odecredeH st KaOMHeTa ¥ pe3epBa BPEMEHHU.

W3ydenne Matepuaia JaHHOTO Kypca ClOCOOCTBYET IIeIeHaNPaBICHHOW MOATOTOBKE IIKOJIBHUKOB K €IMHOMY IOCYIapCTBEHHOMY 9K3aMEHY U Ja IbHEUIIeMY
MOCTYIJICHHIO B BBICIIHE YUeOHbIC 3aBEICHHS OMOTIOTHYECKOr0 U MEIUIIMHCKOTO POQHIIs.

eab kypca
q)OpMI/IDOBaHI/IC Y ydauuxcsa HAYYHOI'O MpEACTaBJIICHUA O JKHMBBIX OpraHM3Max KaK OTKPBITBIX OHMOIOrNYECKUX CUCTEMaAx, o6na;1a}0umx O6H_II/IMI/I IpUuHIOUIIaMHA
OpraHv3alu U )XU3HCACATCIbHOCTH.

3anaum Kypca

1.YriryOuTh 1 pacIMpUTh 3HAHUS O KJIETOYHOM, TKAHEBOM U CUCTEMHO-OPIraHHOM YPOBHSX OpIaHU3allMU )KUBOH MAaTEpUu.

2.ChopMupoBaTh NIOHUMaHUE OCHOBHBIX IIPOLIECCOB JKU3HEEATENIbHOCTH PACTUTENBHBIX U KUBOTHBIX OPIraHU3MOB.

3.Pa3Buth ymeHUs aHAIU3UPOBATh, CPABHUBATh, 0000IIATH. J€IaTh JOIHYECKUE BHIBOIbI M YCTaHABIMBAThH IPUIMHHO-CIIEACTBEHHBIE CBSI3U Ha OCHOBE M3YUYCHUS
CTPOEHMS U >KU3HENEATEIbHOCTH OpPraHU3MOB.
AKTyalbHOCTBIO U3y4YEHUS JaHHOI'O Kypca SIBJISIETCS TO, YTO BOIPOCHl Onosoruu «2KuBoi opranu3M» paccMaTpuBaroTcs B 6-7 Kilacce, Korja yJaluecs: He 3HaKOMBI
¢ 00111e010IOrHYECKUMH 3aKOHOMEPHOCTSIMU, OCHOBAMH I'€HETUKH, LIUTOJIOT UM, TUCTOJIOI MU, 3BOJIIOLIMH, 3KOJIOTHH.
JlaHHBI KypcC paccuuTaH Ha y4alluXcs, YK€ HMEIOIUX MPEICTAaBICHUE O XHUBOM OpraHu3Me, crenu(uke MpeiCcTaBUTeNe OCHOBHBIX CHCTEMAaTHUECKHUX IPYIII.
Kpome storo, o0s3aTenpHbl 3HaHUA PsIa CMEXHBIX JUCLUILIMH: (PU3NUECKON reorpaduu, S3KOJIOTHH.
Kypc no3Bossier yriay6ieHHOe U3ydeHHEe SBOIOLUH OPraHOB JKUBOTHBIX, BOSHUKHOBEHHE CUCTEMATHUECKUX TPYIII, T.€. U3Yy4CHUE 300JI0TUH Ha CTapLied CTYyIEHH
00y4eHwsI.
OnekTuBHBIA Kypc «KuBOoH OpraHu3m» He TONBKO PACIIMpPAET M CHUCTEMAaTHU3UPYET 3HAHUS YYallMXCsl, HO M PAacCMaTpPUBAeT OCHOBHBIE OOIIEOMOIOrHYECKHE
MOHATHS ¥ 3aKOHOMEPHOCTH Ha IPUMEPE PAa3BUTHUS )KUBOTHBIX OPraHU3MOB.
Hogu3na paccMaTpuBaeMoro Kypca MposiBIIsIeTCS B OCBOCHUH IIHUPOKOT0 Kpyra Coco00B ASTENbHOCTH U YIITyOJIeHUH HaYYHBIX 3HAHUH.
Lesab u3ydyeHusi JaHHOro Kypca: (GOPMHPOBAHHE Yy YYaIIUXCsl 3HAaHUM O CTPOEHMH, IMPOLECcax >KU3HEAEATEIbHOCTH, LMKIAaX pa3BUTHS pPacTEHHi, IpuOOB,
JUIIAHHNKOB, TIOHUMAHUS POJIM PACTUTENBHBIX OPIraHU3MOB Ha HAIIEH MJIaHeTe U UX 3HaYCHUS B KU3HH YeIOBEKa
3agaum kypca:
1. YrnyOuTh 1 pacIIMpUTh 3HAHHUS O CTPOEHHH, 00pase XHU3HH U 3HAUCHHUU B NMPHUPOAE U KU3HH YEIOBEKa OCHOBHBIX I'PYII PacTUTEIbHBIX OPraHU3MOB, IPHOOB,
JIMIIARHUKOB.
2. CcopmupoBaTh MOHMMaHHUE IUKIIOB PA3BUTUS MXOB, IAIIOPOTHUKOB, FOJIOCEMEHHBIX U MIOKPHITOCEMEHHBIX PACTEHHH.



3. O3HaKOMHTb C XapaKTEPUCTUKON PA3NIUYHBIX CHCTEMATUYECKUX TPYII PACTEHUH, X TPOUCXOKIAEHUEM U 3KOJIIOTHYECKON POJIBIO.

4. Pa3BuBaTh yMEHHS aHAIW3UPOBATh, CPABHUBATH, 0000IIATh, ENaTh JOTMYECKUE BBIBOBI  YCTaHABINBATH IPHUYUHHO-CIICICTBEHHBIC CBS3M HA OCHOBE U3yUYCHUS
CTPOEHUS U KU3HENESITEIbHOCTH OPTaHU3MOB.

OcHoBHas KOHUeNIUS Kypca 3aKiIo4yaercs B:

- KOMIUICKCHOM IMOAXO0AC NMPH U3YUCHHHU KUBBIX OPraHU3MOB Ha KJICTOYHOM YPOBHC;

- CpPaBHUTEIHHO — SBOJIIOLIMOHHOE HaIlpaBJIeHUE Kypca.

AKTYalbHOCTBIO M3YUYECHUS JaHHOTO Kypca SIBIISIETCS] TO, YTO BOMPOCHI OMOJIOTHH PaCTEHH, TPHOOB, JIHITAHIUKOB PacCMaTpUBArOTCS B 6-7 Kiacce, KOr/ia yJyaluecs
HE 3HAKOMEI C O6HIC6I/IOJIOFI/I‘IGCKI/IMI/I 3aKOHOMCPHOCTAMM, OCHOBAMU I'CHETUKH, TUTOJIOTHU, TUCTOJIOTUH, 3BOJIIOIINH, SKOJIOTUH.

JlaHHbBIf Kypc pacCUMTaH Ha Y4YalIUuXCs, YXKE UMEIOIIUX IMPEICTABICHUE O OWOJIOTHU PACTSHUMU, TPUOOB, JMINIAHHUKOB, Crenu(UKe MPeACTaBUTENCH OCHOBHBIX
crcTeMaTH4ecKux rpyni. Kpome storo, 00s3aTenbHbI 3HAHUS Psifia CMEXHBIX JUCHUIIINH: GU3HUECKOI reorpau, SKOIOTHH.

Kypc no3Bonsier yriy0ieHHOe n3ydeHne pacTUTENbHBIX TKaHeH, IEPBUYHOTI0, BTOPHYHOTO CTPOCHHUST KOPHSI, CTEOIs, JIUCTA, IIMKIIOB Pa3BUTH Sl MXOB, IAIIOPOTHUKOB,
T'OJIOCEMEHHBIX, TIOKPHITOCEMEHHBIX PAaCTCHUH, T.€. H3y4eHHe OOTaHUKHU Ha CTapIleld CTYIIeHH 00ydeHMsI.

OnekTUBHBIN Kypc «KuBoil opraHu3M»HE TOIBKO pacIIupsieT ¥ CUCTEMaTH3UPYeT 3HAHUA yYaIIUXCsl, HO U pacCMaTpPUBAET OCHOBHBIE OOIEOMOIOT NUECKHE TTOHSTH S
1 3aKOHOMEPHOCTHU Ha NMPUMEPE pa3BUTUA PACTUTEIbHBIX OPTaHU3MOB.

OcHoenvle memoosl padompl: TEOPETHUECKUE HUCCISTOBAHMS, IPUKIATHBIE, CHCTEMHBIE.

Dopmbl opzanu3zayuu 3aHAMUI ONPEOEIAIOMCA CHPYKMYPOI U COOEPHCAnUEeM Kypca: mpaouyuoHHas ypoyHasn: JIEKIH, IpaKTHIecKnue, padoTa ¢ JINTepaTypoil;
paboTa B MaJbIX TPyIIax.

BonbmuHCTBO 3aHATHI TPOBOAWTCS B BHJE JIEKUWN, MPAKTHUYECKHUX paboT, cobOecemoBaHWI C HWCHOIB30BAHMEM HMEIOIIEHCS HATISAHOCTH, TPHMEHEHUE
nH(popMarmoHHO-KOMIIbIOTEpHBIX TexHodoruit (MKT), momorarommx OBICTpee OCYIIECTBIATh AaHATU3 BBIMOMHEHHS 33JaHUN W MOBBIIIAET MOTHBAIUIO
ydaamuxcs. OCHOBHBIM METOJIOM H3JIOJKEHUSI TEOPETUIECKOr0 MaTepraia Kypca SBISETCS aKTUBHBIN AUAJIOT YIUTENS C YIaIlUMUCS, TIPEAIoNaraloiii MOCTaH OBKY
pobJieMBbl C MocieaAylomuM ee obcyxkaeHrneM. CeMHHapCKue 3aHSITHS MPOBOASTCS TOCIE M3ydeHUs Kakaod TemMbl. OHH CITOCOOCTBYIOT Pa3BUTHIO Y YUEHHKOB
YMEHHH CaMOCTOSTENFHO MPUOOpeTaTh 3HAHWSA, KPUTHUECKH OIIEHUBATH IMOMYyUYEHHYIO MH(OpMAINio, U3JaraTh CBOIO TOYKY 3PEHHS MO 00CYXIaeM OMY BOIPOCY,
BBICITYIIUBATH APYTHEe MHEHUS 1 KOHCTPYKTHBHO OOCYKIATh UX.

Jlexmuu ¥ ceMHHApBI COMPOBOXKAAIOTCS EMOHCTpaIe TaOIuIl, pUCYHKOB, MOJIENIE OpraHOB pacTeHUl, BUACO(IIEMOB, 3IEKTPOHHBIX H3IaHWN, PabOTOW C
MUKpOIIperapaTamMy, JIEKTPOHHBIMU y4eOHUKaMH, CIIPABOYHBIM MaTePHAIIOM.

Jig ocBOEHUSI MPOrpaMMBI 3JIEKTHBHOTO Kypca »KuBoW OpraHU3M»MOTyT OBITH HCIIONB30BAHBI PA3UYHBIE WCTOYHUKH WH(OpMAmnd, HO OCHOBHBIM SIBJISIETCS
OTHOWMEHHOE y4deOHoe mocobme. coaepKaHue TJIaB KOTOPOTo IMOJHOCTBI0 COOTBETCTBYET pasieiiaM MporpamMMbl 3IEKTHBHOTO Kypca. HekoTopas m30BITOYHOCTD
“H(OpMAaIUM TO3BOJIIUT YYUTENIO OCYIIECTBUTH MOMU(UKAIMI0O MPOrpaMMBI U O0ECTIEUNTh WHAWBHUIYATbHBIA MOMXOM, YIOBJIETBOPSS 3apOChl OTACTHHBIX
YYAIIKUXCS B MOJYYEHUH TOMOTHUTENbHBIX CBEICHUN.

O:xumaemplii pe3yJbTaT: TOBHIIICHWE YPOBHS 3HAHWH 1O OMOJIOTMH PAaCTEHHA, TPUOOB, JTUIMAWHUKOB, CPOPMHPOBAHHOCTh YY€OHBIX YMEHUN B COOTBETCTBHH C
TpeOOBAHMAMH K BBITYCKHUKY OCHOBHOM IITKOITBI.

®DopmMbl 00PATHOI CBSI3H:

[IpomMexxyTOoUHBI KOHTPOJB: TeNarormieckoe HaONro/IeHne, cobeceoBaHre, aHaJu3 OTBETOB ¥ TIOATOTOBJIEHHBIX COOOIIEHWH, BBHIMTOJHEHUE OTAEIBbHBIX BHIOB
TECTOBBIX 3a/IaHUM, AaHAJIU3 BCTYIUTENBHOIO TECTA.

WToroBelit KOHTPOIJB: TECTOBEIE 33/IaHUS IO KAXKIOMY N3ydeHHOMY OJ0Ky ¢ ucrionb3oBanueM KT, utoroBoe tectupoBanue.

Hcnonp3oBaHne KOMIBIOTEPHBIX TPOTPaMM 10 OMOTIOTHH.

[IpoexTHbIe pabOTHI



MecTto u poab Kypca B o0ydenuu. Paboyas mporpamma paspaboraHa B cooTBeTcTBHHM ¢ OCHOBHOHM 00pa3oBaTeNnbHON MPOrpaMMOM CpeaHero olriero
obpazoBanus MAOY «MBJI». Peanu3arius nporpaMMbl BO3MOXKHA 3a CUET 00pa30BaTEILHOI0 KOMIIOHEHTA YUSPEK ICHHS.

O611ee KOIMYECTBO yUEOHBIX YaCOB!

«Kusoit opranuszm» 10 knacc — 34(35) gaca (1 yac B Henei0);

B 10 knacce JlabopaTopHbIX pa6boT-3

Cpoxu peanu3zanuu nporpammsbl 1 roa, npeasasnadena ajis 10 kiaccon

Kypcy «KuBoit opraHu3m» Ha CTYIEHU CpEIHEro oOmero oOpa3oBaHUs MPEAIIECTBYET Kypc OHMOJOIMH, BKIIOYAIOIIMKM dIIeMEHTapHBbIE CBEIEHUS 00
OCHOBHBIX OMosornyeckux oobekrax. CozpepixaHue Kypca OMONIOTHN B OCHOBHOM IITKOJIE CITY’)KUT OCHOBOU JIJIsl U3yYEHUS OOIMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEMH,
TEOpHii, 3aKOHOB, TUIIOTE3 B CTapllIel mIKoje, Te 0co0oe 3HaueHUe MPUOOPETAI0T MUPOBO33PEHUYECKHE, TEOPETHYECKUE TTOHSITHSL.

Takum oOpazom, coxmepkaHue Kypca «JKWBOW opraHu3zm» B crapiieil Ikone Ooliee MOJHO pacKphiBaeT 0OIIHe OUONIOrHYecKue 3aKOHOMEPHOCTH,
MPOSIBIISIFOLIMECS HA PAa3HBIX YPOBHIX OpraHU3alliy XKUBOU IPUPOJBL.

OO0masi xapakTepucTHKa Y4eOHOro mpoiecca: MeToabl, GopMbI 00y4YeHHMS] M PeKMM 3aHATHI — KIACCHO YPOYHBIA: ypoK - Oecema, ceMHuHap,
nmabopaTopHas, CaMOCTOSATENbHAsT paboTa, 3a4eT, TUaIor.

Hcnoab3yeMble TEXHOJIOTHH:

MH(}OPMaIMOHHO-KOMMYHUKAIIHOHHBIE
310poBbecOeperarmme
HCCIIEZIOBATENbCKHE

MIPOEKTHBIE

TPYNIIOBbIE

WTPOBBIC

pobsieMHOT0 00ydeHus
KPUTHYECKOTO MBITITICHHS

MOJIepannu

paboTa B mapax.

CucremMa oneHMBAHHUA JOCTHKECHHI yJaluxcs:
JestenpHOCTS 00pa30BaTEIBHOTO YUPEXKACHUS 00mero oopazoBaHus B 00Oy4eHHH OWONIOTMU B cpemHel (TONHOM) IIKONe JODKHA OBITH HamlpaBieHa Ha
JOCTHXKEHUE 00YyUYaIOIMNUMHUCS CIEAYIOMNX JUYHOCTHBIX Pe3yJbTATOB:
1) peanu3anyy STHYECKUX YCTAHOBOK IO OTHOIIEHHUIO K OMOIOTHYECKUM OTKPBITHSIM, HCCIEIOBAHUSAM U X Pe3ysbTaTaM;
2) npu3HaHMS BHICOKOM LIEHHOCTH JKU3HHU BO BCEX €€ MPOSIBICHUX, 310POBbs CBOETO U APYIHX JIIOAEH, peajn3alry yCTaHOBOK 3I0pPOBOr0 00pasa XKHU3HU;
3) copMUpPOBaHHOCTH MTO3HABATENBLHBIX MOTHBOB, HAIIPABJICHHBIX Ha MTOJTYYEHHE HOBOT'O 3HAHUS B 001acTH OMOJIOTHH B CBSI3U C Oymymien
npodecCHOHANBHON AESITEIbHOCTHIO MIIM OBITOBBIMH MPOOJIEMaMH, CBSI3aHHBIMU C COXpPAaHEHHWEM COOCTBEHHOTI'O 3/10pPOBbsI M 3KOJIOTMYECKOM 0€30M1aCHOCTH.
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MeTtanpeaMeTHbIMH Pe3yJIbTATAMM OCBOCHHS BBITYCKHUKAMH CTapIlel IIKOIbI yriyOneHHoro Kypcea ouonoruu sistrores (YVY [):

1) oBnazeHNe COCTaBISIONIMMH HCCIEAOBATENbCKOM M MPOEKTHOW NESTENbHOCTH, BKIIOYAs yMEHHs BUAETh NPOOJIEMY, CTaBUTh BONPOCHI, BBIIBUTATh
THIOTE3bI, JaBaTh OINpPEACICHUS] MOHSATHSM, KIacCH(PHUIMPOBaTh, HAOIIONATh, MPOBOAUTH JIKCIIEPUMEHTHI, NIeNaTh BBHIBOABI M 3aKIIOYEHUS, CTPYKTYPHPOBAThH
MaTepual, 00bICHATh, JOKa3bIBaTh, 3ALIUINATH CBOH UJICH;

2) ymeHusi paboTaTh C pa3HBIMU HCTOYHHKAMHU OMOJIOTHYECKON MH(OpMAIK: HAXOMUTh OMOJIOTHYECKYI0 HH(POPMAIUIO B PAa3IMYHBIX UCTOYHUKAX (TEKCTE
y4eOHUKa, HAay4YHO-TIOMYJISIPHOW IUTEpaType, OMONOTMYECKHX CIIOBApsAX M CHPaBOYHHMKAX), aHAJM3UPOBATh M OIECHUBATh WH(POPMAIMIO, MPeoOpa3oBBIBATH
WHPOPMAITUIO U3 OTHOH (OPMBI B APYTYIO;

3) crmocoOHOCTh BBIOMpATH IIENIEBbIE M CMBICTIOBBIC YCTAHOBKH B CBOMX JCHCTBUSX M MOCTYIKAaX MO OTHOIICHWIO K )KMBOW IMPUPOJIE, CBOEMY 30POBBIO H
37I0pPOBBIO OKPY’KaIOIIHX;

4) ymeHUs aJeKBaTHO HCIOJNB30BaTh peueBbIE CpPEJCTBA IS JUCKYCCHM W apryMEHTalil CBOEW IO3WIIMM, CPaBHUBATH pa3HbIE TOYKH 3PEHUS,
apryMEHTHPOBATh CBOIO TOUKY 3PEHHS, OTCTanBATh CBOIO MTO3HIIUIO.

PerynastuBubie YV /I:

- CaMOCTOSTEIbLHO O0OHAPYKMBATh U (HOPMYIUPOBATH MPOOJIEMY B KIIACCHOH M MHIUBUAYaJIbHOW YUeOHOM e Te/IbHOCTH;

- BBIIBUTaTh BEPCUN PCHICHUA HpO6HeMBI, 0CO3HaBaTh KOHEYHBIN pe3yibTar, BBI6I/IpaTB U3 NpEHIOKCHHBIX W HCKAThb CaMOCTOATCIIBHO CpPCIACTBa
JOCTHMXKCHHUA LICIIN,

- COCTaBJIATH (MHANBUAYATHHO WJIM B TPYIINE) TUTAH PEIICHUS MPOOIeMBbI (BEITIOTHEHUS ITPOSKTa);

- IoaOMpaTh K KaKI0# mpobieMe (3a7a4e) aJeKBaTHYIO il TEOPETHIECKYIO MOJICIb;

- pabotas 1o MpenIoKEHHOMY U CaMOCTOSITEIIhbHO COCTaBICHHOMY IIJIaHY, HCIOIB30BaTh HAPSILYy C OCHOBHBIMU H JIOTIOJHUTEIHHBIE CPENCTBA (CITpaBOYHAS
JIATEPATYpPa, CIOKHBIE IIPUOOPHI, KOMITHIOTED);

- IJTAHUPOBATH CBOIO MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

- paboTaTh MO CaMOCTOSITENFHO COCTABICEHHOMY IUIAHY, CBEPSAACh C HUM W IENBIO NEATENbHOCTH, WCHPABIAS OMIMOKH, WCHOIB3YS CaMOCTOSTEIhHO
rmogo0paHHbIe cpeacTBa (B ToM uncie u MHTepHeT);

- CBOOOIHO TIONH30BATHCA BHIPAOOTAHHBIMH KPUTEPHSIMH OIICHKH W CAMOOIIEHKH, MCXOMS W3 e W HMMEIOUINXCS KPUTEpUEB, pasiudas pe3yiabTaT U
CIIOCOOBI AEHCTBUM;

- B XO/I€ TIPE/ICTaBJICHHUS MTPOEKTa IaBaTh OLIEHKY €r0 PEe3yNbTaTaM;

- CaMOCTOSTENTFHO OCO3HABATH MPUYMHBI CBOET0 YCIIeXa WIIH HEeyCIeXa U HaXOIUTh CIIOCOOBI BBIXOJa U3 CHTYAIlUU HEYCIIEeXa;

- YMETh OIIEHHTh CTENeHb YCIENTHOCTH CBOSH WHIWBUIYAIbHOH OOpa30BaTENbHOW ESITEIHHOCTH; OpPTraHU3allis CBOEH J>KM3HH B COOTBETCTBHH C
OOIIIECTBEHHO 3HAYMMBIMU TPEACTABICHUSIMH O 3I0POBOM 00pase KHU3HH, MpaBax M OOS3aHHOCTAX TpakIaHWHA, [EHHOCTSIX OBITHS W KYJIbTYPHI, COIHATBHOTO
B3aNMOJCHCTBH,

- YMEHHSI OpUEHTHPOBATHCSA B OKPYKAOIIEM MHPE, BRIOUPATH LIENEBHIE U CMBICJIOBEIE YCTAHOBKY B CBOUX JICHCTBUAX U IMOCTYIKAX, IPUHAMATH PEIIl €HUSI.

IMo3naBareabubie YY /I:

- aHaNM3UPOBaTh, CPABHUBATH, KIaCCU(DUITUPOBATH U 0000IIAaTh TOHATHS;

- TaBaTh OIpe/eNieHNe MMOHATHIM Ha OCHOBE U3YYEHHOTO Ha PA3JIMYHBIX MTPEMETax y4eOHOro MaTepraa;
- OCYIIIECTBIISTh JIOTHYECKYIO OMEPAIMI0 YCTAHOBJIEHUS POJIO-BUIOBBIX OTHOIICHHIA;



- 00001IaTh TOHATHUS — OCYIIECTBIISATh JIOTHYECKYIO OMEPALHIO ITePexo/ia OT MOHSATHS ¢ MEHBIINM 00hEMOM K HOHSTHIO C OOJTBIINM 00BEMOM;

- CTPOUTH JIOTHUECKOE paccyKACHUE, BKIIOYAIOIIEe YCTAHOBICHHE IPUINHHO-CIIEICTBEHHBIX CBS3EH;

- Cco37aBaTb MOJIENM C BBIJEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa, MpeoOpa3oBHIBATh MOJENHM C LENbIO BBISBICHHS OOLIMX 3aKOHOB,
ONpeeNAIOINX JaHHYIO IPEIMETHYIO 00JIacTh;

- IPEACTaBIATh MH(POpMAIIHIO B BIIE KOHCIIEKTOB, TAOIHII, CXeM, Tpa(uKoOB;

- mpeoOpa3oBbIBaTh WH(YOPMAIMIO M3 OJHOTO BUIA B JPYrod W BHIOMpaTh yHOOHYIO ais ceOst ¢opMmy (GUKCalMd W IMpeAcTaBiIeHUs HH(pOpMaiuu.
MPEACTABIATh HH(POpMAIIHIO B ONTUMANBHON (hOpME B 3aBUCUMOCTH OT a/Ipecara;

- TIOHMMas TIO3UIMIO IPYroro, pa3jiMyaTh B €0 Pedr: MHEHHE (TOUKY 3pEHUS), JOKA3aTeIbCTBO (ApPTyMEHTHI), (haKThl; TUIOTE3bI, AKCHOMBI, TEOPHUHU. IS
3TOTO CaMOCTOSITEIbHO HCIIOIB30BATh Pa3InYHbIC BUBI YTCHUS (M3ydarollee, IPOCMOTPOBOE, 03HAKOMUTEIILHOE, IIOMCKOBOE), IPUEMBI CITyIIaHMUS,;

- caMOMy co3/laBaThb HCTOYHUKM HH(OpMAIMK PA3HOTO THIA W JUIS Pa3HBIX ayAuTOpui, coOJronaTh HH(GOPMAIMOHHYIO THTHEHY W TpaBHIia
MH(OPMAIMOHHOW 0E30I1aCHOCTH;

- YMETh UCIONb30BaTh KOMIBIOTEPHBIE 1 KOMMYHUKAI[OHHBIE TEXHOJIIOTHH KaK HHCTPYMEHT JUTS JOCTH)KEHUSI CBOUX Ieield. YMETh BHIOMPATh aJIeKB aTHbIE
3aJ]aue HHCTPYMEHTaIbHbIC IIPOrPaMMHO-AIAPATHBIE CPEICTBA M CEPBUCHI.

Kommynukaruusbie YY/I:

- OTCTamBasi CBOIO TOUKY 3pEHHUSI, IPUBOAIUTH apTyMEHTHI, TOATBEPXkAask MX (haKTaMu;

B JIMCKYCCUH YMETh BBIJIBUHYTH KOHTPApPTyMEHTHI, TiepedpazupoBaTh CBOIO MBICIb (BIIa/ICHHE MEXaHU3MOM DKBUBAJICHTHBIX 3aMEH );

- YUUTbCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHMIO, C TOCTOMHCTBOM IIPU3HABATh OLIMOOYHOCTh CBOETO MHEHUSI (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €ro;
- [IOHUMas! TO3ULIMIO APYTOro, pa3inyaTh B €r0 peur: MHEHHUE (TOUKY 3pEHHsI), 10Ka3aTelIbCTBO (apryMEHThI), (PaKThl; TUIIOTE3b], AKCHOMBI, TEOPUU;

- YMETh B3IJISIHYTh Ha CUTYAIMIO C MHOM IIO3UIIUMM U I0TOBAPUBATECS € JIFOJbMU UHBIX TTO3ULMH.

IIpeaMeTHBIMHU pe3yJIbTATAMHU OCBOCHUS BBITYCKHUKAMH CTapIICH TKOJIBI Kypca OMOJIOrHU YTriTyOJIEHHOTO YPOBHS SIBIISIFOTCS:

1. B mo3HaBaTenpHOHN (MHTENIIEKTyanbHON) cdepe:

* XapaKTEepPHCTHUKA CONIEpKaHUS OMOIIOTMYECKHX Teopwil (KiIeTodHas, BONIONMOHHas Teopusi JlapBuHa); ydeHus BepHaackoro o Omocdepe; 3aKOHOB
MeHnensi, 3aKOHOMEPHOCTEH U3MEHYMBOCTH; BKJIaJIa BBIIAIOMINXCS YIEHBIX B pa3BUTHE OHOIOTHYECKOW HAYKH;

* BBIJICTICHUE CYIICCTBEHHBIX MPH3HAKOB OHOIOIMYECKHX OOBEKTOB (KJIETOK: PACTHTENBHBIX W JKUBOTHBIX, JIOSJEPHBIX W SACPHBIX, TOJOBBIX U
COMATUYECKUX; OPTaHM3MOB: OJTHOKJICTOUHBIX U MHOTOKIICTOYHBIX; BHJIOB, SKOCUCTEM, Onochephl) u TporieccoB (0OMEH BEIIECTB, pa3MHOXKCHHE, JICTICHHE KIICTKH,
OIUTOIOTBOPEHHE, JCHCTBHE WCKYCCTBEHHOT'O W ECTECTBEHHOTO OTOOPOB, (hOPMHPOBaHHE MPUCIOCOOICHHOCTH, OOpa30BaHHE BHUJOB, KPYTOBOPOT BEINECTB U
MIpeBpaIIeHus YHEPTUN B IKOCUCTEMax U Onocepe);

* 00BSICHEHHE POJIM OHONIOTHH B (JOPMUPOBAHUU HAYYHOTO MHPOBO33PCHUS; BKJIa1a OMOIOTHYECKUX TeOpruid B (HOPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHO-
HAYYHOW KapTHHBI MUpA; OTPUIATEILHOIO BIMSHUS aJKOTOJNs, HUKOTHHA, HAPKOTUYECKHX BEIECTB HA Pa3BUTHE YEIOBEKA; BIMSHHUS MYyTAarcHOB HA OPraHHU3M
YeroBeKa, IKOJIOTHYECKHX (DaKTOPOB HA OPTaHWU3MbIL; IPUYHH 3BOJIIOIUH, U3MEHSIEMOCTH BHJIOB, HAPYIIICHUH Pa3BUTHS OPraHU3MOB, HACIICICTBEHHBIX 3a00JICBaHUM,
MYTaI1id, YCTOAYUBOCTH U CMEHBI DKOCHCTEM;

* MPHUBEJCHUE JIOKA3aTENbCTB (apryMeHTAllMs) SIUHCTBA JKUBOW W HEXHBON MTPUPOJBI, POJACTBA JKUBBIX OPraHU3MOB; B3aMMOCBS3CH OPraHU3MOB H
OKpYKaroIei Cpeibl; HEOOXOTUMOCTH COXPAaHEHUST MHOT000PAa3usl BUJIOB;

* YMEHHE MOJIb30BAThLCS OMOJIOTHYECKON TEPMHUHOJIOTHEH 1 CHMBOJIMKON;



* pelIeHUE AIEMEHTapHBIX OMOJIOTMYECKUX 3ajiad; COCTABJIEHHE BJIEMEHTAPHBIX CXEM CKPEUIMBAHMS M CXEM IMepeHOoca BEeUIeCTB M SHEPTUU B HKOCHUCTEMax
(uenu nuTaHKA);

* onrcaHue 0coOed BUAOB 110 MOP(OIOTHIECKOMY KPHTEPHIO;

* BBISIBJICHHE U3MEHYMBOCTH, IPUCIOCOOIEHNH OPraHU3MOB K Cpelie OOMTaHUs, HCTOYHUKOB MyTareHOB B OKpYJKarolei cpene (KOCBEHHO), aHT POIIOreHHBIX
W3MEHEHUH B 9KOCHUCTEMAaX CBOEH MECTHOCTH; M3MEHEHUH B 9KOCUCTEMaX Ha OMOIOTHYECKUX MOACIISIX;

* CpaBHEHHE OWOJOTHMYECKHX OOBEKTOB (XMMHYECKHH COCTaB Ted JKMBOM M HEXKHBOW NPHUPOJBI, 3apoIblllla YeloBeKa M APYTHX MIICKOMUTAOIIHX,
MPUPOAHBIE YKOCHCTEMBI M arpo3KOCHCTEMBI CBOCH MECTHOCTH), MPOIIECCOB (ECTECTBEHHBIH M HMCKYCCTBEHHBIH OTOOpPHI, MOMOBOE W Oecroioe pa3MHOXKEHHUE) U
($hopMyTUpPOBKa BBIBOJOB HA OCHOBE CPaBHEHHS.

2. B 1IeHHOCTHO-OpUEHTAIIMOHHOM cepe:

* aHAJIN3 M OIIEHKA Pa3JIMYHBIX THIIOTE3 CYITHOCTH >KH3HH, IPOUCXOKICHUE YeJIOBEKAa U BOSHUKHOBEHHE KHM3HHM, TI00aTBHBIX SKOJIOTHYECKHX TPOOIeM H
MyTeH WX pelieHus, MOCIeCTBUI COOCTBEHHOMN JAEATENFHOCTH B OKpYXKaloIel cpefe; OHoornyeckoid HHPOpMAaIIHH, TOTy4aeMOol U3 Pa3HBIX HCTOUHUKOB;

* OIIGHKA DTHYECKHUX ACIEKTOB HEKOTOPBIX MCCIEOBAaHMI B 00JaCTH OMOTEXHONOTMHU (KJIOHMPOBaHHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIlpaBICHHOE
M3MEHEHHE TeHOMA).

3. B cdepe TpynoBoi nesSTENHHOCTH:

* OBJIaJICHN€ YMEHUAMHU 1 HABBIKAMHU IIOCTAHOBKH OMOJOTMYECKHX HKCIIEPUMEHTOB U OOBICHEHUS X PE3YIIbTAaTOB.

4. B chepe dpusznueckoii neaTeIbHOCTH:

* 000CHOBaHHWE M COOITIOICHUE Mep MPOPUIAKTUKY BUPYCHBIX 3a001eBaHuil, BpEIHBIX MPHUBBIUEK (KypeHHE, YIOTpeOIeHNEe aIKOroIsl, HAPKOMAHHS); TPABHIT
TOBEJICHUS B OKpPY>Kalolllen cpe/ie.

Buabl KOHTpOJIsI YPOBHS 3HAHM yJaluXxcs
caMoCToOsITeIbHAs paboTa
nabopaTopHas paboTa

KOHTpOJIbHAs padoTa

OHMONIOTMYECKHIA JTUKTAHT
TECTUPOBAHHE

3ager

1) 110 XapaKTepy MOIyIeHHS HHDOPMAIINH ;
. YCTHBIH,
° NHUCHhMEHHBIN,

NPaKTHYECKUK;

2) 10 MECTY KOHTPOJIS B IIpoItecce 00VICHHUS
BBOJIHBIN

TEKYIIUI

TeMaTUYECKUM

HUTOT'OBBIN




° CaMOKOHTPOIJIb.

@DopMBbI KOHTPOJIA

o WHIUBH Ty aJIbHbIH
. IPYIIIOBOM
. (dpoHTaTbHBIH

1.KpuTepnu ¥ HOPMBI YCTHOTO OTBETA 1O OMOJIOTHH.

OtmeTKa «5» CTaBUTCS, €CIH YUEHUK:

[oka3piBaeT riyOOKOe W TMOMHOE 3HAHWE M MOHUMaHWE BCero o0beMa MpPOrpaMMHOrO Marepuaia; TOJHOE MOHHMaHWE CYIIHOCTH pPaccMaTPHUBaEMBIX
MOHATHH, SIBJICHUM U 3aKOHOMEPHOCTEMN, TEOPUA, B3AMOCBSIZEM.

YMeeT coOCTaBUTH MOJHBIA U HpaBHHBHBIﬁ OTBET HAa OCHOBC M3YUYCHHOI'O MaT€pualia, BbIACIATD INIABHBIC MMOJIOXKEHUA, CAMOCTOATCIIbHO NOATBCPIKAATE OTBET
KOHKPETHBIMH TIpUMepaMu, (aKTaMHu; caMOCTOSTENBHO W apryMEHTHUPOBAHO JeaTh aHalii3, 0000maTh, BEIBOJBL. Y CTaHABIMBAET MEKIPEAMETHbIE (Ha OCHOBE
paHee IPUOOPETEHHBIX 3HAHWI) W BHYTPUIPEAMETHBIE CBSI3M, TBOPUYECKH MPHUMEHSET IMOMyYyeHHbIE 3HAHWS B HE3HAKOMOW cuTyaruu. [lociemoBaTenbHO, YETKO,
CBSI3HO, 00OCHOBAHHO U 0€301IMO0YHO H3NIaraeT y4eOHbI MaTepHall: IaeT OTBET B JIOTMYECKOW MOCIIEI0BATEILHOCTH € UCIIONB30BAHNEM MPHH ATON TEPMUHOJIOTHY;
Aci1act COGCTBCHHLIG BBIBOJIBI, Q)opMprer TOYHOC OIPCACTICHUE U UCTOJIKOBAHUEC OCHOBHBIX HOHSITI/IfI, 3aKOHOB, TeOpHﬁ; pu OTBETEC HE MOBTOPACT JOCIIOBHO TEKCT
yqe6H1/1Ka; nu3jaract matepuajl JUTEPAaTypPHBIM SA3bIKOM, IIPaBUJIBHO H 00CTOATEILHO OTBEYAET Ha JOIOJIHUTCIIbHBIC BOIIPOCHI YUUTEIA. CaMOCTOSITENLHO H
panMoHaIbHO HWCIIONB3YET HATJSAHBIE MMOCOOWS, CHpPAaBOYHBIE MaTepHasbl, y4eOHWK, IOMOTHHUTENBHYIO JIUTEPaTypy, NMEPBOMCTOYHWKH; IMPHUMEHSET CHCTEMY
YCIOBHBIX 0003HAYCHHH TIPU BEJICHUU 3aMMcel, COMPOBOXKIAIONINX OTBET; UCIIONB3YET JIJIsl IOKAa3aTelIbCTBA BHIBOBI M3 HAOIIOICHUN 1 OIBITOB.

CamocToATeNTbHO, YBEPEHHO W 0€30IMO0YHO IPUMEHSIET MOTYICHHBIC 3HAHKS B PEIICHUH IPOOJieM Ha TBOPYECKOM YPOBHE; JIOIMyCKaeT He 0ojiee OIHOTO
HEeIo4YeTa, KOTOPBIN JIETKO MCIPABISET MO TPeOOBAHUIO YUUTEIST; IMEET HeOOXOANMbIE HaBBIKH Pa0OOTHI ¢ 000pYAOBAaHMWEM, CXEMAaMH COITYTCTB YIOITUMH OTBETY;
3aIrCH, COMPOBOXK/IAOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Otmerka «4» CTaBUTCS, €CITH YUECHUK:

IToka3blBaeT 3HaHUSI BCErO0 M3YYEHHOI'O0 MPOrpaMMHOro MaTepuaia. J[aeT MONHBIA M NpaBUIBHBIA OTBET Ha OCHOBE M3YyYEHHBIX TEOPUM; IOIYCKaeT
HE3HAYHTENbHBIE OMMOKH M HEIOYeThl NMPH BOCIPOW3BENECHUH HW3YUYEHHOTO MaTepraja, ONMpEIeNeHHs MOHATHH, HETOYHOCTH IIPH HWCIOIH30BAHMM HAYYHBIX
TEPMHUHOB WJIM B BBIBOAAX U 00OOIIEHUSAX M3 HAOIIOJCHHUN U OIBITOB; MaTepHall M3J1araeT B OMPENeIEHHON JIOTHYECKOHN MOCIeIOBATENHHOCTH, TIPH 3TOM JIOITYCKaeT
oIHy HerpyOyro ommOKy wim He Ooiee ABYX HeJOYETOB U MOXKET MX MCHPAaBUTh CAMOCTOSTENFHO IIPU TPEOOBAHWHU WIIM TTPH HEOOIBIIION ITOMOIIY MPEN01aBaTeNs;, B
OCHOBHOM YCBOWII y4€OHBIN MaTepHal; OATBEPKIAET OTBET KOHKPETHBIMH ITPUMepPaMH; MPaBIIIBHO OTBEYAET Ha JOMOTHUTEIbHBIE BOMPOCH YIUTENS.

YMeer caMOCTOSTENThHO BBIICTSTH TJIABHBIE IOJIOKEHHS B W3YUYEHHOM MaTepHalie; Ha OCHOBaHMH ()aKTOB M TMPHUMEPOB 0000IIaTh, JenaTh BBIBOIBI,
yCTaHaBIIMBATh BHYTPHUIIPEAMETHBIE CBs3H. [I[puMeHseT momydeHHbple 3HaHUS Ha TPAKTUKE B BUIOM3MEHEHHOW CHTYaIlld, COONII0/IaeT OCHOBHEIE MPABUJIA KYIbTYpPHI
YCTHOH ¥ MUCbMEHHOH pedH, UCIIONb3YeT Hay9IHbIe TePMHUHEL.

He obnamaer mocTtaTOYHBIM HAaBBIKOM PaOOTHI CO CIIPABOYHON IUTEPaTypoOl, y4eOHWKOM, ITEPBOMCTOYHUKAMH (TIPABHIIBHO OPHUEHTHUPYETCS, HO paboTaer
MemieHHo). [lormyckaer HerpyObie HapyIIeHUs TIPaBHII 3AITUCH, COITPOBOXKIAIOIINE OTBET.

Otmerka «3» CTaBUTCS, €CITH YIECHUK:

YcBouni OCHOBHOE CoOJiep)KaHWE YYeOHOro marepuaia, WMeeT NpoOensl B YCBOGHHWH MarepHalia, He MpPersATCTBYIOIIUE albHEHIIEMY YCBOEHHUIO
MIPOrpaMMHOT0 MaTepHala; MaTepHall u3jlaraeT HeCUCTEMaTU3UPOBAHHO, parMEHTaPHO, HE BCET/Ia TMOCIIEA0BATEIBHO.

[Toka3epiBaeT HENOCTATOUHYIO CPOPMHUPOBAHHOCTD OT/IEIBHBIX 3HAHUH M YMEHHI; BEIBOJIBI M 0000IIEHHUS apTryMEHTHPYET ClIa0o0, JIOMYyCKAaeT B HUX OINIMOKH.
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Homyctua omMOKHA W HETOYHOCTH B HCIOJIB30BAHMHM HAayYHOH TEPMHHOJOIHMH, OMpeNelieHHsl MOHATUH Aal HEeJOCTaTOYHO YEeTKHEe; HE WCIOJIb30Ball B
KayecTBe JJOKa3aTelbCTBA BHIBOABI M 0000IIEHUS U3 HAOMIOACHUH, ()aKTOB, ONBITOB WJIM JOMYCTHII OLIMOKH IIPH WX U3JIOKEHHU.

UcnbiTeBaeT 3aTpyIHEHUs] B NPUMEHEHWU 3HAHHMH, HEOOXOAWMBIX IUIS PEUICHHUS 3aJad pa3iuyHbIX TUIOB, IPU OOBICHEHHHM KOHKPETHBIX SIBJICHHH Ha
OCHOBE TEOPHH U 3aKOHOB, WJIM B MTOATBEPKACHUN KOHKPETHBIX MIPUMEPOB MPAKTUYECKOT0 IPUMEHEHHSI TEOPH.

OTBevaeT HEMOIHO Ha BOMPOCHI yuuTeNs (YIIycKasi OCHOBHOE), MITH BOCIIPOMU3BOJUT COJIEpKaHNE TEKCTa yUeOHHKA, HO HEIOCTATOYHO TOHUMAET OTACIbHEIC
MOJIOKEHUSI, UMEIOIIIE BaKHOE 3HAUCHHE B ATOM TEKCTE.

OOHapy>kuBaeT HEAOCTaTOYHOE MMOHUMAaHKUE OTACIBHBIX MOJIOKEHUH MPH BOCIIPOM3BECHUN TEKCTa yueOHUKa (3arucel, IepBOUCTOYHUKOB) WIIM OTBEYAET
HETOJTHO Ha BOMPOCH! YYHUTEINS, AOMYCKast OHY - IBE TpyObIe OMIMOKH.

OtmeTKa «2» CTaBUTCS, €CIH YUEHUK:

He ycBowt u He pacKpbll OCHOBHOE COJIepKaHHe MaTepuaa; He IeNIaeT BEIBOJOB 1 000O0IIECHHI.

He 3Haer u He MOHMMaeT 3HAYUTENBHYIO WJIM OCHOBHYIO 4YacTh INPOTPAMMHOrO Marepuaia B MpeAenax IOCTaBJICHHBIX BOINPOCOB WM MMEET clado
cOpMUPOBAHHEIE U HEMOJIHBIC 3HAHUS U HE YMEET IIPUMEHSTh UX K PEIICHUI0 KOHKPETHBIX BOIPOCOB U 33/1a4 TI0 00pasily.

[Ipu oTBeTe (Ha OMH BOIPOC) JOITyCcKaeT Ooliee MBYX TPYObIX OMIMOOK, KOTOPBhIE HE MOXKET MCTIPABUTh JJaXKe MPH IMOMOIIH yuuTess. He MokeT oTBeTUTh HU
Ha OJINH X ITOCTaBJICHHBIX BOMPOCOB. [10THOCTHIO HE YCBOWIJI MaTepHall.

2.01eHKA BBITOJHEHUS MPAKTHYECKUX (J1IA0OPaTOPHBIX) Pa00T MO OHOJIOTHH.

OtmeTKa «5» CTaBUTCS, €CIIH YUEHUK:

[IpaBHIBHO OMpEENII eIb ONBITA U BHITIOJIHWI PA0OTY B IMOITHOM 00BeMe ¢ OO0 IeHHEM He0OX0IMMOH TTOCIIEIOBATENBHOCTH MTPOBENICHHS OITBITOB.

CaMOCTOSITEIBHO U PAIMOHAJIBHO BHIOpPaN M IOATOTOBWJI JUIA OIBITa HEOOXOOUMOE OOOpYHOBaHME, BCE OIBITHI IPOBET B YCIOBUAX U PEXKUMAX,
00ecreunBaloIX MOIy9YEeHHE Pe3yJIbTaTOB U BHIBOIOB C HAMOOJIBIIEH TOUHOCTEIO.

HayduHo rpamMoTHO, JJOTHYHO Onucai HaOMIOAeHUS U c(hOPMHUPOBAI BHIBOABI M3 OIBITA. B mpencTaBieHHOM OTYeTe MPaBUIIBHO U AKKypPaTHO BBHITTOIHUI BCE
3amucH, TaOJINIbI, PUCYHKH, Ipa(UK1, BEIYUCICHUS U CIIETall BHIBOJBL.

[IposiBisier OpraHMU3alMOHHO-TPYAOBbIE yMEHMs (IIOJEPKUBAET YUCTOTY pabodero Mecra M IOPAJOK Ha CTOJE, 3KOHOMHO HCIOJIB3YET PacXOJHbIE
MaTepHuabl).

OKCIIEpUMEHT OCYIIECTBIISIET IO TUTAHY C Y9€TOM TEXHUKH 0e30MacHOCTH W MPaBHII Pa0OTHI ¢ MaTepHalaMi U 000PY/TOBaHHEM.

OtMmerka «4» CTaBUTCS, €CIIM YUEHHUK BBIIIOJIHNI TPEOOBaHUS K OLIEHKE «5», HO:

OnsIT MPOBOIWI B YCIOBUAX, HE 00ECMEUNBAIOIINX JOCTATOYHONW TOYHOCTH. BBITO MOmMyIeHo aABa — TpW HemodeTa Wird 0ojee OAHON TpyOol OmMOKH U
OZJHOT'O Heo4ueTa. DKCIEPUMEHT NPOBE/IECH HE TOJIHOCTHIO WJIU B OIMCAHUHU HAOMIOAECHUM 13 OIBITa YYEHHUK JOIYyCTHI HETOYHOCTH, BBIBOJBI ClIEI Al HETIOTIHBIE.

OtmMmeTka «3» CTaBUTCS, €CJIU YUYECHUK:

[IpaBuibHO onpenenui 1eilb ONbITa; paboTy BBHIMOIHSET NPABIIIBHO HE MEHEE YeM HAIlOJIOBUHY, OJJHAKO 00BEM BBIMOJHEHHON YacTH TAKOB, YTO ITO3BOJISET
MOTY4UTh NPaBUJIBHBIC PE3YJIBTATHI U BBIBOABI [0 OCHOBHBIM, IPUHLIMIINAIBHO BaXKHBIM 3aJadyaM paOoThI.

ITon6op obopynoBanusi, 0OBEKTOB, MAaTEPUAJIOB, a TAKKE pabOTHI 110 HAaYaly OIBITA IPOBEN C MOMOIIBIO YUUTENs; MM B XOJE MPOBEACHUS ONbITa ObUIN
JOMYIIEHB! OMMOKK B OMMCAHUN HaOII0AeHUH, (POpMyIHpPOBaHNN BHIBOIOB.

OmnbIT IPOBOAMIICS B HEPALIMOHATIBHBIX YCIOBHSIX, YTO IPUBEIO K ITOJIYYEHHUIO PE3YJIbTATOB € OOJIBIION MOTrPEMIHOCThIO B oTUere( ObIIIM JOMYIIEHH! B 00IIeH
CIIOKHOCTH He 0OoJiee ABYX OIIMOOK B M3MEPEHUSX, BBIUMCIEHMAX, rpadukax, Tabiauuax, cxemax u T.J.) He NPUHIHUIIMAIBHOTO JJIsl JaHHOH paboThl XapakTepa, HO
MOBJIMSBIIMX HA PE3YJbTAT BHIOJHEHUS MJIM HE BHIOJIHEH COBCEM .

Jomyckaer TpyOyro ommOKy B X0z€e dKCIiepuMeHTa (B 00bsiICHEHHH, B 0(hOpMIIEHUU pabOTHI, B COONIOIEHUH MPaBUJI TEXHUKH 0E30MacHOCTH Ipu pabore ¢
MaTepHuagamMy 1 000pyZOBaHHEM), KOTOpasi HCIPABIISIETCS 110 TPEOOBAHUIO YUUTEIS.
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OtmeTKa «2» CTaBUTC, €CJIN YYCHUK:

He onpeacinia CaMOCTOATCIIBHO LICJIb OIbITA: BBIITOJIHUII pa60Ty HC IMOJHOCTBIO, HEC MOATrOTOBUJI HYXKXHOC O6Op}II[OBaHI/IC 1 00BEM BBINOJHEHHONH YaCTH
pa60TI)I HE MO3BOJIACT CACIATh ITPAaBUJIbHBIX BBIBO/IOB. OHI)ITI)I, HU3MCPCHUS, BBIYMCIICHUA, Ha6J'IIOILCHI/I$I MIPpOU3BOAMUIIMCH HEIIPABUIIBHO.

B xone pabothl 1 B oT4eTe 00OHAPYKUIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUCHHBIC B TPeOOBaHMSIX K OlleHKe «3». Jlomyckaer nBe (M Oonee) rpyObie
OMOKH B XONI¢ 3KCIICPUMCHTa, B OOBSICHECHHUH, B OQPOPMIICHUU pAOOTHI, B COOJIIOJICHHM MPaBWJI TEXHUKHM OE30MACHOCTH MNPHU padoTe ¢ BEIIECTBAMHU H

000pyoBaHHEM, KOTOPbIE HE MOXKET UCTIPABUTH AaXKE N0 TPEOOBAHUIO YUHUTESI.

[MonHOCTHIO HE cyMen Ha4YaTh U OPOPMUTH OIIBIT; HE BBITIONHSET pa0OTy; MOKAa3bIBACT OTCYTCTBHE SKCIEPUMEHTAIBHBIX YMEHUH; HE COONI0AaN UK TPy0o

Hapymas TpeboBaHus1 6€30MaCHOCTH TPYJa.
3. OueHka caMOCTOSITETbHBIX MACbMEHHBIX H KOHTPOJIbHBIX PadoT.
Otmerka "5" craBUTCS, €CITU YUEHUK:

. BBITIOTHIWJI pa00Ty 0€3 OIMOOK U HEIOUETOB;

. JOIYCTHI He OoJiee 0JTHOTO HeZloveTa.

Otmerka "4" cTaBUTCS, €CIIM YISHUK BBITOJTHHUI paboTy NOITHOCTBIO, HO JIOMYCTHI B HEH:

. He Ooiee 0JHOM HETpyOO# OMMOKK 1 OTHOT'O HEIOYeTa;

. WK He Ooliee BYX HEIOYETOB.

Otmerka "3" craBuUTCS, €CITM YIEHUK IPABHIGHO BBITIONIHHI HE MEHEE MOJIOBHHBI PAOOTHI MIIH JOITYCTHIIL:
. He OoJiee IBYyX TpyObIX OMIHOOK;

. WK He OoJiee OJHOM Ipy0oii U OHON HErpyOO# OIIMOKK U OJHOI'O HEI0UYETa;

. iy He 0oltee ABYyX-TPeX HErpyoObIX OMMOOK;

. WA OJTHOU HETpyOOH OMMOKH M TPEX HEeJ0YETOB;

. WJIU TIPH OTCYTCTBHUHU OIIMOOK, HO TIPH HAIWYNH YETHIPEX -TISITH HEIOUETOB.

OtMmerka "2" CTaBUTCS, €CITH YUCHUK:

. JOITYCTHJI YUCIIO OMMOOK W HEOYETOB MPEBOCXOAIIee HOPMY, IIPH KOTOPOIl MOJKET OBITh BHICTaBJI€HA OleHKa "3";
. WJIM €CJIM MTPABIIIFHO BEHITIOIHAJ MEHEE TIOJOBUHBI pabOTHI.

IlepeBo pe3ybTaTOB TECTOBOTO KOHTPOIIS B OaJIbHYIO CHCTEMY OLICHOK:

Pesynbrar Tecta,%

OtMeTKa B 5 OaJUILHOM IIKAJIE

85 - 100%

«5»

71 - 84%

«4»

56 - 70 %

«3»

menbie 55%

«2»

[NPAKTMYECKHUE 1N JIAGOPATOPHBLIE PABOTBI

Hns nproOpereHusl NPaKTUYEeCKMX HABBIKOB M IOBBILICHHUS YPOBHS 3HaHWH B PaGouyro mporpammy BKIIIOUEHBI J1a0OpaTOpPHBIE M NMPaKTHYECKHUE PadOTBhI,
npexycMorpennble [IpumepHolt mporpammoi. [Ipu BBITOJHEHHMM NPAKTHYECKUX M JIAOOPATOPHBIX PA0OT M3Y4YalOTCsl JKHMBBIE OMONIOTMYECKHE OOBEKTHI,
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MUKpOINpenaparbl, repoapuu, KOJUIEKIUU U T. 1. BelmomHeHne mpakTudeckold paboThl HallpaBieHO Ha (OpMUpOBaHME OOIIECYyYeOHBIX YMEHHH, a TaKKe YMEHHH
y4eOHO-TI03HABATENBHOM IEATEbHOCTH.

[IpomexyTodHas oneHKa, PUKCUPYIOIIAs JOCTHKECHUE MIPEAMETHBIX MIAHUPYEMBIX PE3YJIbTATOB U YHUBEPCAIBHBIX YUCOHBIX JEHCTBHI Ha YPOBHE HE HUXKE
0a30BOro, SIBJISICTCS OCHOBAaHMEM JUIs MEPEBOJa B CICAYIOMIMA KJIacc W Ui JIOMycKa OOy4arollerocs K TroCyJapCTBEHHOW HTOroBOM aTTectaiuu. B ciayuae
HCIIOJIB30BaHUA CTaHAAPTU3UPOBAHHBIX U3MCPUTCIbHBIX MAaTCpHUaIOB KpI/ITCpI/II\/'I [[OCTI/I)KCHI/ISI/OCBOGHI/IH y‘{C6HOFO Marepualia 3aJac€TCad Ha YPOBHC BBIIIOJIHCHHA HE
MeHee 50% 3amanuii 6a30BOr0 YPOBHS WM MOAYYSHHS STOrO IMPOIICHTa OT MaKCHMAaJIbHOTO 0ajiia 3a BBITIOJHEHHUE 3a1aHuii 0a30B0oro ypoBHs B 2017-2018 yueOHOM
roay, 55% B 2018-2019 yuebnom roxy, 60% B 2019-2020 yuebHoM roay u 65 % B 2020-2021 yyeOHOM TOAY.

Copep:xanne mporpaMMbl y4e0HOT0 Kypca
TemaTuyeckoe MIaHnpoBaHue yueoHoro marepuana. 10 knace (34 (35) 4, 1 4 B Henemno)

Conep:kanue MporpaMMbl Y4eO0HOr0 Kypca

Beeaenue. JKuBoif opraHn3M Kak OTKpBITas OMOIOTHYECcKasi CHCTEMA.

Pasznen 1. Knerka

XUMHUYECKUH cOCTaB KiIeTKH. KileTka Kak CTPYKTypHO-(QYHKIMOHAIbHAS SIMHHUIIA BCEro JXKUBOro. IIpokapuoTHUecKre U dyKapuoTHYeCKUE KieTKH. CTpoeHue,
CXOMICTBO U pa3ianuns. PasHooOpasue kinerok. KineTku pacrenuii, rpu0oB 1 »KUBOTHBIX. CXOICTBO U paznnuust. Hekiierounsie (hopMbl JKU3HU.

JleMOHCTpAaUs CXEM W TaOIHUIL:

*MHOT'000pa3ue KICTOK;

*CTPOCHHUE DYKAPHOTHICCKON KIICTKH;
*CTpOCHME JKHBOTHOU KIICTKH;
*CTPOCHME PACTUTEIHLHON KIICTKH,
*CTPOCHHUE MTPOKAPUOTHIECKON KIICTKH.
Paznen 2. Tkanu

Txanp Kak COBOKYITHOCTDH KJIETOK U MEXKJIETOYHOI'O BEIIECTBA, UMCIOIINX CXOOAHOC CTPOCHUE U BBIIIOJIHAOIIUX 06H_Iy10 (I)YHKI_II/IIO

PacTurebHbIe TKAHH

PaznooOpasue pacTeHuii — pe3ynbTaT AJIUTENBHON SBOJIOIUH, COMPOBOXKIAIOIIEHCS MePEX0JoM K Ha3eMHBIM YCIOBHUSAM cymiecTBoBaHus. Jnuddepennmporka
KJIETOK, ()OPMHUPOBAHHE TKAHEH.

Txanu MMPOCTBIC U CIIOKHBIC (KOMHJ’IGKCHBIG).
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Knaccudpukanus Tkaneil mo ocHOBHOM BeInonHsieMol QyHkun. CTpoeHHe U PacloNoKeHHe.

O6pasoBaTenbHble TKaHU (MeprcTeMbl). [lepBruHbIe H BTOpUYHBIC; BEpXYIICUHbIe, OOKOBBIE, BCTABOUHBIE U PaHEBBIC.
[MokpoBHbIe TKaHU. [IepBUYHBIC U BTOPUYHBIE. DMK epMUC, dHbIeMa, TpodKa, KOpKa.

OcHOBHBIE TKaHH (TapeHXUMBI). ACCUMIIIALIMOHHAS, 3alacarolas, BOJIOHOCHAs, BO3YXOHOCHAsL.

Mexannyeckue (onopHsie) TkaHHu. KosieHxrnMma, ckiepeHxuma, CKIepenabl.

[IpoBoasiue Tkanu. [lepBuyHbIe U BTOPUYHBIE; ApeBecuHa (kcuiiema) u ayo ((iosama).

Brinenurensabie (cekpeTropHble] TKaHU. TKaHU HApY)KHOIM ¥ BHYTPEHHEH CEeKpElnH.

JlaGopaTopHble U NpaKTHYecKHEe PAdOTHI

1Ctpoenrie OCHOBHOH U TIPOBOJISIICH TKAHU JIUCTA.
2.CTpoeHrEe KOXKHIIBI JTUCTA.

TKaHH )KHBOTHBIX

OIHOKJIETOYHBIE B MHOTOKJIETOYHbBIE JKUBOTHBIC. Jlu(dhepeHIMPOBKa KIETOK B MHOTOKIIETOYHOM opraHuszme. OOpazoBaHue TkaHel. OCHOBHBIC T'PYIIIBI TKaHEH
JKUBOTHOTO opranu3ma. OOmienpruHaTas KiacCu(pUKaIus *KUBOTHBIX.

OnuTenuaibHble TKaHH. TKAaHW — TMPOU3BOJHBIE DKTOJAEPMBI W DHTOJEPMBI. B3aUMOCBS3b CTPOCHHS, PACHOJIOXKEHUS W (QyHKIUH. Pasnnynbie
KJIacCU(UKAIINH SMMATETNATBHBIX TKaHe!: 1Mo opMe KIIETOK, B 3aBHCUMOCTH OT KOJIMYECTBA CIIOEB, IO CTEMIEHH OPOTOBEHHS, 0 CBOMCTBAM U PACIOIOKEHHIO B
opranusme. OOmIIEe CBOMCTBA BCEX PA3HOBHIHOCTEH SIMUTEIHAIBHBIX TKaHeH. [IOKpOBHBIC 1 KEIIE3UCTHIC SITUTEIHH.

CoenuHuTenbHBIC TKaHU. ['pynma TKaHEeH Me30JepMaTbHOr0O MpOouCcXoXxaeHus. OCHOBHBIE (DYHKIIMM U OCOOCHHOCTH CTPOCHHS (Pa3BUTOE MEKKICTOYHOE
BEIIEeCTBO). Pa3HOBUIHOCTH COCOMHUTEIBHBIX TKAHEH: phIXjas BOJOKHHCTAs, IUIOTHAs BOJOKHHCTas (odopmiieHHass u HeopopMIIeHHAs), KOCTHAS, XpsIIeBas,
TKaHH CO CTEIHAIbHBIMI CBOMCTBAMH (PETHKYIISIpHAs, MUTMEHTHA, KUPOBasi, KPOBb U JUMda).

Mpbiieunble TKaHU. ['pynma TKaHed Me30JepMallbHOrO MPOUCXOXKIACHHSA. OCHOBHEIC CBOMCTBA — BO30YAUMOCTh U COKPATHMOCTH. TpH BHJA MBIIICYHBIX
TKaHEl: Ta/iKasi MbIIIIeYHAast TKaHb, ITOTIEPEYHO-TI0JI0CaTasl CKEIEeTHAsS MbIIIeYHAas TKaHb, IIOMEPEYHO-TI0NI0caTas CepAeyHast MbIIIIeYHAs TKaHb.

HepBHas TkaHb. OCHOBHAS TKaHb ICHTPAlIbHOW M IMEpU(DEPUUESCKON HEPBHOH CHCTEMEI. DKTOJIEpMalbHOE MPOUCXOXKICHHE HEpBHOM TKaHU. OCHOBHBIC
CBOMCTBa: BO30YIUMOCTh W IPOBOJAMMOCTH. J[Ba THIA KIETOK, OOpa3ymoIMX HEPBHYIO TKaHb: HEHPOHBI M BCIOMOTaTElbHBIC HEHPOTJIMAIBHBIC KIICTKH.
OCOOEHHOCTH CTPOCHHUS HEPBHBIX KIeTOK. Kimaccumdukanus HEHPOHOB: MO (YHKIUAM; O (PHU3HOJOTHUYECKUM MPOSBICHHUAM; 10 (opMe M pa3Mepam; Mo YHCITy
OTPOCTKOB. Helipornusi: acTpCIIMThI, OMUTOACHIPOUUTHL. STIEHIUMOUUTHI, MUKPOTJIIHATHHBIE KIIETKH.

HCMOHCTpaHI/Iﬂ 06pa3u0B SIUTEINAILHON B COe,I[PIHPITeJ'IBHOfI TKaHU 1104 MUKPOCKOIIOM.

Pazgen 3. Opransl
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Opran — o06oco0JieHHas YacTb OpraHU3Ma, UMEIoLas ONpeeleHHY0 (JOpMy, CTPOSHUE, PACIIOI0KEHUE U BBIIOIHSIOIIAS ONPEIEICHHYIO (YHKIIHIO.
Opranbl pacTeHui

[Toctenennoe pacwieHEHHUE Tela PAaCTEHHM Ha OpraHbl, MPOUCXOJAIIEE B MPOIECCE Pa3BUTHUS PACTUTEIBLHOIO Mupa. BereratuBHBIC W T'C€HEPATHUBHBIC OPTaHBL
AHAJOTMYHBIC ¥ TOMOJIOTHYHBIC OpraHbl. OOIMe CBOWCTBA OPTaHOB PacTECHUM.

Kopens. Knmaccudukanuss KOpHEH: 110 MPOUCX0KISHHIO (TJIaBHBIH, IPHAATOUYHBIEC, OOKOBBIE), IT0 PACIIONIOKEHHIO B CyOcTpaTe. KopHEeBbIe CHCTEMBI: CTEPIKHEBAS U
MoukoBaTas. yHKIMK KOPHSA U €ro YacTed. Mopdoaornueckoe CTpoeHHe KOPHS: IMONEPEUYHBINA M IPOAOILHEIN cpe3bl. [IepBUYHOE U BTOPUYHOE CTPOCHUE KOPHSI.
BunonzmeHnenus KopHeu.

[ToGer — crebernb ¢ pacroioKEHHBIMA Ha HEM JUCThIMH U TodkamMu. CTpoeHue, BETBIcHHE, MeTamopdo3bl (HaA3eMHbIe M MOJ3eMHbIe moberu). [louka
(3auaTouHBIN MOOEr): CTpOeHUe, pacnojaokeHue, knaccupukanus. Credens: crpoenne, pocT. OyHKIKMH cTeONIst. AHATOMHUYECKOE CTPOEHHE CTEOIS: IEPBUYHOE U
BropuuHoe. JIuct GokoBoi opran modera. Oyukiuu nucra. BHeliHee cTpoeHne JUCcTa: TUCTOBAs MJIACTHHKA, YEPEIIOK, OCHOBAaHKE, PUINCTHUKHA. Pa3sHoobpasue
nrctheB. Jluctopacnonoxenue. XXunkopanue InucTa: cerdyatoe, napauielibHoe, 1yroBoe. Kiietounoe crpoenue nucra. Buaon3MeHeHHs THCTHEB.

[BeTok. BumonsmMeHeHHbIH YyKOpOUEeHHBIN To0er. DyHKIUMU U cTpoeHue BeTKa. Buabl 1iBeTKoB. COLBETHS: MPOCTHIE U CIIOKHBIE.

[Tnon. IMpoucxoxaenue, Gyukuuu. [noasl mpocteie W ciaoxHbie (cOOpHBIE). Kiaccudukaius MioJoB: M0 XapakTepy OKOJIOIUIOAHHMKA (CyXHe M COUYHBIC); IO
KOJIMYECTBY CEMsIH (OTHOCEMEHHbIC 1 MHOIOCEMEHHBIE); TI0 XapaKTepy BCKPhIBAHHSI (PACKPBIBAIOIIMECS U HEPACKPHIBAIOIIIHECS).

Cewms. Crenuanu3npoBaHHBIN OopraH, BOSHUKIIANA Y CEMEHHBIX pacTEHUU B Tpoiiecce dBoonuu. CTpOeHUE CEMEHH: CeMEHHAs KOXYypa, 3apOIbIIl, SHIOCIEPM.
CpaBHeHHE CeMSH OIMHOAOIBHBIX U ABYIOIBHBIX PACTEHUH.

JlaGopaTopHble U NpakTHYecKHe PadoThI

3.CTtpoeHre KOPHEBBIX BOJIOCKOB U KOPHEBOI'O YEXJIMKA.
4.CtpoeHre CTep>KHEBOM H MOYKOBATOM KOPHEBBIX CHCTEM.
5.MHUKpOCKOITHUECKOE CTPOSHUE CTEOIIS.

6.CTpoeHue TyKOBHIIBI, KITYOHSI.

7.CTpoeHue MoYeK, PacloIoKEeHHE UX Ha cTede.
8.IIpocTrie U CIIOXKHBIC JTUCTHSI.

9.CtpoeHne ceMsH OBYIOTBHBIX M OHOMOIBHBIX PACTEHHM.
Opranbl :KUBOTHBIX

['pymima opraHoB, CBS3aHHBIX APYT C APYTOM aHATOMHUYECKU, UMEIOIIUX OOIIWH TIJIaH CTPOSHUS U BBITIOMHSIOMINX OMPEIEICHHYI0 (HU3HOIOTHYECKYIO (HYHKITHIO
— ¢usnonornyeckas cucrema opraHoB. CHCTEMBI OPTaHOB B )KHBOTHOM OpPraHW3Me Ha IPUMEPE MIIEKOITUTAIOIINX.

BHyTpeHnHHNe opraHbl: OpraHbl UIEBAPUTEIBHOMN, IbIXaTeIbHOM, BBIACIUTEIBHON U MOJIOBOM cucTeM. I'pyiHas 1 OpromrHast mojJoCTH.

HOKpOBHaH cuctema. Koxka v ciausucThie 000I0UKH.
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OmnopHo-aBuratenbHas cucteMa. CKeneT M CKeJIETHBIE MbIIIIIBL.

KpoBenocHas (cepneuno-cocynucrasi) cuctrema. Cepiie U cCocyabl (apTepuu, BEHbI, KATUIUIAPHI).

JIumparuueckas cuctema. JlumpaTtudeckue cocyabl v TUMPATHIECKUE Y3ITbL.

HpixaTenbpHas cucrema. Bo3nyxoHOocHbBIE TyTH (HOCOBas TOJOCTh, HOCOTTIOTKA, TOPTaHb, Tpaxes, OpOHXH, OPOHXHUOJIBI) U JIETKHUE.

HI/IIIICBapI/ITeJILHaH CHUCTEMA. }KeﬂyI{O‘IHO'KI/IHIC‘IHI)II\/'I TpaKT M NUIICBAPUTCIBHBIC KCJIC3bl, COCAMHCHHBLIC C HHUM CaMOCTOATCIIBHBIMU ITOTOKaMHU (HC‘IGHL u
MIOJIKENTyT0OYHAs JKene3a).

BoinenurenbHad cucrema. [1oyky, MOYETOUHUKH, MOYEBOW MY3bIPb, MOUEHCITYCKATEIbHbBIN KaHaJ.
ITonoBas cucteMa. My»KCKHU€E U AKEHCKHUE JKEJIE3bl U [OJIOBBIE OPTraHbl.
Hepenas cucrema. LlenTpanbHas (TOJIOBHOM U CITMHHON MO3T) U nepudepuyecKas HepBHas CUCTEMa.

OHpokpuHHas cucrteMa. JKene3bl BHyTpeHHeW cekpernuu. JKene3pl CMelmIaHHON CeKpenuu (Mo/pKenyIouHas jKene3a W MOoJIOoBble kemnesbl). JKene3sl BHEHIHEH
ceKkpelunu (TIOTOBbIE, CIIOHHBIE, MIIEYHBIE).

JeMOoHCTpalus CXeM CHCTEM OPTaHOH YEIIOBEKA WM IPYTHX MIIEKONHUTAIOIIMX.
Pasznen 4. Opranusm kak eqMHoe Lejoe

Opraau3M BBICIIMX PAacTeHHMH. L[eMOCTHBIM OpraHW3M BBICIIMX PACTCHUM - COBOKYITHOCTh TECHO HMHTEIPHPOBAHHBIX MEXIY 000l opraHoB. JKuU3HEHHEIE
(hopMBI pacTeHUi: AepeBO, KyCTaApHUKH, KYCTApHUYKH U TpaBbl. OTHOJIETHUE, IBYJICTHHE, MHOTOJICTHHE.

Opramm3M JKHBOTHBIX. BzammopelcTBHe BCEX OpPraHOB W CHCTEM — oOeclleueHHe IIeJOCTHOCTH opranm3sMa. PopMupoBaHHE B IpoIecce
KU3HEACATEILHOCTH (PYHKIIMOHATBHBIX CHCTEM — BPEMCHHBIX OOBCIMHCHHWH IIEHTPAIbHOW HEPBHOW CHCTEMBI C OpPraHaMH M CHCTEMaMH OpPTaHOoB,

HANpPaBIICHHBIX Ha JOCTHIKEHUE OIPEJEeNICHHBIX pPe3ylNbTaToB. ['oMeocTas, ero pojib B MOJJIEPKAHWHM ENOCTHOCTH opraHusma. EjuwHas Heiipo-rymopanbHas
perymsmus GU3H0IOTHIECKIX ()YHKITAH.

Paznen 5. dKuzHenessiTeIbHOCTh OPraHU3Ma

Onopa u ABHKeHUE

3HadeHne OMOPHBIX CHCTEM B KU3HH OPTaHU3MOB.

Pacrenus. OnopHble cuCTeMBbl pacTeHU. /[BUraTenbHble peaKuu PACTCHUH.

KupoTtHbie. OmopHBIE CUCTEMBI XMBOTHBIX. HapyxHbIi M BHyTpeHHHH ckeneT. OmoOpHO-JIBUTaTelbHas CHCTEMa MO3BOHOYHBIX. JIBU)KEHHE — BaKHEHIas
O0COOEHHOCTh >KMBOTHBIX OpPraHW3MOB. 3HaueHHE JABUTATEIIBHOW AaKTUBHOCTH. MeEXaHHM3MBbI, OOCCICUMBAIOIINE JBIKCHHE >KHBBIX OpPraHW3MOB. J[BIkeHUe

OAHOKJICTOYHBIX 1 MHOI'OKJICTOYHBIX OPraHNU3MOB.
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JlaGopaTopHble H NpaKTHYecKHe PadoThI

10 IBmxenne nHpy30puu TyPeabKu.
11ITepemernieHre TOKIACBOTO YEPBSL.

JleMoHCTpanus ABVIKCHHS IIPEICTABUTEICH Pa3HbIX KJIACCOB MO3BOHOYHBIX (BHICO(DUIBLMBI).
Abixanue
3HaveHue IpIXaHus. Poib Kuciopo/a B paciienjieHu OpraHu4eCKUX BEIIECTB U OCBOOOXKACHUH dHEPruu. TuIlbl Ipixanus. Kierounoe npixaHue.
Pactenus. Jlpixanue pacteHuid. Ponb yCTHUII 1 Y€dEBUYEK B JAbIXaHUM pacTeHui. CTpoeHne u paboTa YCTPUYHOIO anmapara. Jprxanme KopHs.
JKusotasie. Jlpixanue >kuBOTHBIX. OpraHbl ABIXaHUS JKHBOTHBIX OPTaHU3MOB. KOKHOE 1 JIErouHOE bIXaHuE.

JeMoHCTpanus ONMBITOB, MILTIOCTPUPYIONINX IbIXaHHE MPOPACTAIONINX CEMSH, AbIXaHNE KOpHEH, 00Hapy)KeHHE YTIIEKHCIIOro Ta3a B BBIABIXaEMOM BO3AYXE.
TpancnopT BeuecTs
IIepeHOC BEIECTB B OPraHU3ME, €0 3HAUYCHHE.

Pacrenus. [lepensmkenue BemecTB B pacTeHUH. OCOOCHHOCTH CTPOCHHS OPTaHOB PACTEHUH, 00SCIICIMBAIOIIMX MTEPEHOC BemecTB. [loronenrne KOpHIMHA BOJIBI
W MHHEPAIBHBIX BEIIECTB. BepTHUKAIbHOE TTepeMeleHrne BOABI 1 MUHEPaIbHBIX COJIeH 1O KOPHIO U CTeONf0. BepTUKaIbHBIH TPaHCIIOPT OPTaHUYIECKUX BEIECTB.
[TepenBmkeHNE MUTATETHHBIX BEMIECTB B TOPU30HTAILHOMN IIJIOCKOCTH.

JKusoTtHble. OCOOCHHOCTH IEPEHOCA BEIIECTB B OPraHU3ME KUBOTHBIX. POJIb MapeHXUMBI U TIGPBUYHON ITOJIOCTH TEJIa B TPAHCIIOPTE BEIIECTB Y OPTaHU3MOB, HE
MMEIOIIX KPOBEHOCHOM cucTeMbl. KpoBeHocHas cuctema: crpoenre 1 GyHkunu. Jimmdarndeckas cucrema. ['emonumda, KpoBb, TuMpa: cocTaB U 3HAUECHUE.

JlaGopaTopHble U MpaKTHYeCKHEe PadOThI

12. TlepenBmkeHre BOABI 1 MUHEPATBHBIX BEMIECTB IO CTEOITIO.
13 Ctpoenue KIeTOK KPOBH JIATYIIKA U YEITOBEKa.

JleMOHCTpanMs ONBITa, HIUTIOCTPUPYIOIIETO IIYTH MEPEABIKEHHSI OPTaHUYECKHUX BELIECTB MO CTEOIIO.

IIuTanue ¥ NUIIeBapeHue

IInTanue kak mponecce nojIy4CHust OpraHn3MaMi BCUICCTB U DOHEPIrUuu.

Pactermns. OcobOenHocTn muTanus pacteHuid. llouBeHHoe muTaHme. Ponp KOpHS B TOYBEHHOM NWTaHWH. Bo3mymHoe nutanme (dorocwHTe3). 3HAUYECHUE
(hotocuHTE3a. 3HAUEHNE XITOPOQUILIA B TIOTTIOMIEHINHN COTHEYHOW SHEPTHH.
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JKusorasie. OCOOEHHOCTH MUTAHUS KUBOTHEIX. TpaBOﬂI{HLIC U IIIIOTOSAJHBIC )KUBOTHBIC. XI/IHIHI/IKI/I, CI/IM6I/IOHTI>I, MapasuThl.

[MuimeBapenne u ero 3HaYeHHWE KaK MOATOTOBHTENBHOTO 3Tama oOMeHa BemiecTB. Ponb MuIeBapUTENbHBIX (EpMEHTOB B mepeBapuBaHuM NHIIH. O CHOBHBIC
(GYyHKUIMY HIIEBapUTENbHON cucTeMbl. OCOOCHHOCTH CTPOSHHSI MUIIEBAPUTEILHBIX CUCTEM KUBOTHBIX.

Jdemoncrpauus:

*IEHCTBHE JKETYIOUHOTO COKa Ha OEITOK, CITFOHBI — Ha KpaxMall,
*OTIBITHI, TOKA3bIBAIOIINE 00pa30BaHME KpaxMajia Ha CBETY, MTOTJIOMICHNE YTICKHCIIOr0O ra3a JINCThSIMU.

Bruigesnenue

BI)IZ[GJ'IGHI/IG KaK ITpOLECC BBIBECACHUA W3 OpraHM3Ma KOHCYHBIX W IIPOMEKYTOYHBLIX IIPOAYKTOB MeTa6OJ'II/I3Ma, YYyXKEPOAHBIX H HU30BITOYHBIX BCIICCTB. 3HaueHue
mpouecca BeIACIICHUA MJIA obecrieuennst ONTUMAILHOIO0 COCTaBa BHYTpeHHeﬁ Cp€abl opraHui3mMa 1 €ro HOpMaHLHOﬁ KHU3HCACATCIIBHOCTH.

Pacrenus. Broinenenne y pactenuii. Ponp yerbui u rugaton (BOASHBIX YCTBMI[) B BBIBEIEHHHM M3 OPraHM3Ma PACTEHHH YIIEKHMCIIOrO ra3a, M30BITKa BOIBI H
MHHEPaTbHBIX COJieH. 3HAUCHHE JIMCTOITA a B )KH3HU PACTCHUMN.

JKuBortHble. Boigenenue y kuBOTHBIX. OCHOBHBIC THIIBI BBIJICIUTEIBHBIX CUCTEM. PONb JIETKUX, JKETYIOUYHO-KHIIEYHOI'O TPAKTa, KOXKH, CIM3UCTBIX 000JI04YEeK B
OCYIIECTBIICHUN (DYHKITUU BBIJCICHUSI.

JdemoncTpauus:

*MOICIN ITOYCK,
*CXEMBbI CTPOCHUA KOXKHBIX ITOKPOBOB YCJIOBCKA.

OO0MeH BellleCTB U JHEPTHHU

CyIHOCTh M 3HAYEHHE OOMEHA BEIIEeCTB M HSHEPrHHM KaKk OJHOrO0 M3 HaumOojiee CYIICCTBEHHBIX CBOMCTB JKUBOr0. ACCHMUJISLHS W JUCCUMMIIISAIUS KaK IBa
B3aMMOCBSI3aHHBIX ¥ pa3HOHAIIPABIEHHBIX MTPOIleCcca, COCTABIIIOMNUX 0OMEH BEIIECTB U DHEPTHH.

Pacterns. OOMeH BeIIECTB Y PaCTUTENBHBIX OPTaHMU3MOB.
’Kusotapie. OOMEH BeIIECTB y JKUBOTHBIX OPTaHU3MOB.
PazmHokeHne

buonornyeckoe 3HaucHNE Pa3MHOKCHUH. BI/II[BI Pa3MHOXCHUA.

Pacrenus. becnoinoe Pa3MHOXKCHHUC paCTeHHfII cn0p006pa3OBaHHe; BCIrCTaTUBHOC PA3MHOXCHHC. ITomoBoe PAa3MHOXCHUC HU3MIUX paCTeHHﬁI 06p330BaHI/Ie TaMcCT,
KOHBIOTaIus:.
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IlonoBoe PA3MHOXCHHUEC BBICIIHUX CIIOPOBBIX U CEMCHHBIX paCTCHHﬁ. 3aBHCHUMOCTbH IOJIOBOTI'O PA3MHOXKCHUS CIIOPOBBIX paCTeHI/Iﬁ OT HaIu4Ms BoAbl. Pa3zMHOXEHME
MMOKPBITOCEMCHHBIX paCTeHI/II\/'I. I_[BCTOK KaK OpraH ImoJIOBOro pa3sMHOXCHU. OHBIJ'IGHI/IG, JIBOMHOE OILIOJOTBOPCHUC. O6pa3OBaHI/Ie CEMsH U ITIJIOJOB.

JKuBotHble. Becrmonoe pa3MHOXEHHE >KMBOTHBIX: JICJICHHE, MOYKOBaHue, (parMeHTarus. OCOOCHHOCTH TOJOBOTO Pa3MHOXKEHHUS XHBOTHBIX. J[Bymonble u
repMadpoAUTHBIC OpraHu3Mbl. Opranbl pa3MHOKeHUs. [lonoBkie kneTku. OIMI00TBOPEHUE HAPY)KHOE ¥ BHYTPEHHEE.

JemMoHcTpanus crioco00B pa3MHOXKEHUS PaCTEHUI.
JlaGopaTopHble H NpaKkTHYeCcKHe PadoThI
14. YepenkoBaHrEe KOMHATHBIX PaCTEHHH.

Poct u pa3Burtue

OnTorenes, Wi UHAUBHTyaJIbHOE Pa3BUTHE.
Pacrenus. PacipocTpanenue 1ii0J0B 1 ceMsiH. Y CIIOBHS ITpopacTanus cemsiH. [Iutanue u poct npopoctkoB. OpueHTHUPOBAHHBIA POCT.

JKupotHble. DMOPHOHANBHBIN U MOCTIMOPUOHANIBHBIA MEPUOABl HMHAWBUIYAIbHOTO Pa3BUTHs. Pa3BuThe 3apojsimia (Ha mpuMepe JiaHieTHuka). [IpsMoi u
HEMPAMOM THITBI TOCTAIMOPHUOHAIBFHOTO pa3BUTHA. SNHTIEKIaIHOEe U BHYTPHYTPOOHOE IpsiMOe pa3BuTHe. HeorpeneneHHblil 1 onpeneneHHbId THITH POCTa.

JlaGopaTopHble U NpaKTHYecKHe padoThI

15IIpssmMoe u HenpsiMoe pa3BUTHE HACEKOMBIX.
16ITpopacranue cemsiH.

JdeMoHcTpanust CriocoO0B pacpoCTpaHEHHUS TIIOI0B M CEMSH paCTCHHUM.
Peryasiniusi mpoiueccoB KU3HeAesI TeIbHOCTH
Cas13p OpraHN3MOB C BHEIIHEH cpenoi. [lognepxanue romeoctaza u mpucrnoco0IeHne K M3MEHEHHSIM OKPY/KAIOIIEeH Cpeibl.
Pactenus. PocToBrie BelecTBa pacTEHUN.
JKupoTHble. Pa3apakuMOCTh KaK CIIOCOOHOCTH OpPTaHM3MOB OTBEUaTh HAa BO3JCHCTBHUS OKpYXKalleh cpeAnl. HepBHas cucrema, 0COOCHHOCTU CTPOCHHS U
dhyakaunonnpoBanus. OCHOBHBIC THUITBI HEPBHBIX CHCTEM. Peduiekc Kak OTBETHAs peakiids opraHM3Ma Ha BO3JCHCTBHE W3 BHEIIHEH Cpedpl, OCYIIECTBIAEMAsT C
MTOMOIIIBIO HEPBHOM CHCTEMBL. be3ycioBHEIE U yCIIOBHBIE pediiekchl. IHCTUHKTHI.

OHAOKpUHHAS (TYMOpabHasi) CHCTEMA, €€ POJIb B PETYJISIIIMU IIPOLIECCOB KU3HEASITENbHOCTH. JKene3sl BHyTpEHHEH CEeKpeLy.

JdemoHcTpanus:
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*MHUKpOIpEenapaTsl HEPBHOU TKaHU;
*KOJICHHBIN U MUTATCIIBHBIN Pe)ICKChI;

*MOACIN HEPBHLBIX CUCTEM, OPTaHOB UYBCTB;
°paCcTCHH, BBIPAIICHHBIC ITOCIIC O6pa6OTKI/I POCTOBBIMHU BCIIECTBAMU.

Pa3pnen, Tema

JacoB Ha M3Y4YCHHEC

TEMbI

KoaunuecTBo

OcHOBHBIE BHIbl Y4eOHOW /eATEJBLHOCTH, (POPMBI OpPraHU3aAUMU YUeOHbIX
3aHATHH

BBenenue

1

Omnpenensite MecTo Ouonormn B cucrteMe Hayk. OIGHUBaTh BKIQJ Pa3IHYHBIX
YUYEHBIX-OMOJIOrOB B pa3BUTHE HAYKH OMOJIOTHU. BhiensTh OCHOBHBIE METO bl OMOIOTHYECKUX
uccnenoBanud. OOBACHATH 3HAYEHUE OMOJOTWMHU JJIsi TIOHUMAaHWs HAYYHOW KapTHHBI MHUDA.
CocraBiieHrie Ha OCHOBE pabOThI ¢ YUeOHUKOM U IPYTUMH HH()OPMAIlMOHHBIMU UCTOYHHKAMH
CXEMBI, PACKPBIBAOIIEH ITAIBl IPOBEICHNUSI HAYYHOTO MCCIIEJOBAHHMS U HX B3aHMOCBSI3b.

Pasnea 1. Kierka

OmpenensaTe OpeaMeT, 3aJadd W METOABl HMCCIICOBAHUS IUTOJIOTMH KaK HAYKH.
OOBICHATH 3HAUYCHHUE IHUTOJOTMYECKUX HCCICAOBAHMMA IS Pa3BUTHUS OHONOTHH M JPYTHUX
ouonornyeckux Hayk. OOBSCHATH 3HAUYCHUE KJICTOYHOW TEOPHH I Pa3BUTHS OHOJIOTHH.
CpaBHHUBATh XUMHUYECKHI COCTaB JKUBBIX OPTaHM3MOB W TeN HEKHUBOW MPHPOMBI, IENIAThH
BBIBOJIBI HA OCHOBE cpaBHEHHSI. OOBSICHITH POJIb HEOPTAHUYECKUX M OPTAaHUYECKUX BEIIECTB B
KJIETKE

XapakTepu3oBaTh KIETKY Kak CTPYKTYpHYK €AMHMLY JKuBoro. PasButue
MO3HABATEIHHOI'0 HHTEPECA K N3yUEHHIO OMOJIOTHH M MEXITPEIMETHBIX 3HAHUH MPU N3YIEHUN
MaTepuaja O XMMHYECKHUX CBA3SIX B MOJIEKYJaX BELIECTB, HCKYCCTBEHHOM IOJy4YEHUH
OpPTaHMYECKHX BEMIECTB u [p. PemieHne OWoOMOrMYecKwX 3amad B IIEJSAX MOATOTOBKH K
EI'D. IlpoBoanTh OHONOTHYECKHE WCCIEAOBAHUS W JIENIaTh BHIBOJBI HA OCHOBE TONYYEHHBIX
pe3ynbpTaTtoB. [IpuMeHATHh MOAENN W CXEMBI ISl perieHus y9eOHbIX ¥ O3HABATENbHBIX 3a7ad;
Bramers nmpuémaMy CMBICIOBOIO UYTEHHSI, COCTABIATH TE3UChl W IUIAHBI - KOHCIEKTHI I10
pe3yabTaTaM YTeHHUs; KJIACCH(PUIIMPOBATH M BRIOMPATh KPUTEPUH IS KiTacCH(DUKAITIU

Pa3zgea 2. Tkanu

[IpoagykTrBHOE O0IIEHNE U B3aMMOIEHCTBHIE B IIPOIIECCE COBMECTHON yaeOHOMH

JOEATEIBHOCTH €  Y4€TOM TO3MLUM  APYIMX YYaCTHHKOB  JIEATENBbHOCTH  IIPH
00CY)XIEHUHU BOIIPOCOB  MCCICAOBAaHMHA  HACJIEJOBAaHMS MPU3HAKOB Yy  YelOBeKa U
TUYECKUX ACHEKTOB B 00IaCTH MEAULIMHCKON reHeTHKH. [Ipennarats runore3sl Ha OCHOBaHUHU
MPEJIOKEHHOW HHQOpMAnMu O pe3yiabTaTax OMONOrMYeCKUX JKCHEpUMEHTOB. Pasutue
YMEHHUH OOBSACHATH PE3y/IbTaThl OMOJOTMYECKUX SKCIEPUMEHTOB. Pemienne OMOMOrnuecKux
3a1a4. PasBuTue MO3HABAaTENBbHOTO HMHTEpPEca K M3YYEHHIO OHOJIOTMM B IpoLecce
M3y4YeHHUs JOMOJIHUTENBHOr0 MaTepuana yuyeOHuka. @opmMupoBaHue COOCTBEHHOW MMO3MLIUHU
110 OTHOIICHHUIO K OMOIOrn4eckoi HHGOpMaLiy, NOIy4aeMOH U3 pa3HbIX HCTOYHHUKOB.
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9 PaznuuaTh Ha TaOMUIAX U TOTOBBIX MUKPOMpeEnapaTax OCHOBHBIC YaCTH U OpTaHOUbI
Pazngen 3. Opransl kieTkd. Habmomate U ONUCHIBATH KIIETKM Ha IOTOBBIX MUKponpenaparax. I[Iposoguts
OMONOrMYECKHE HCCIENOBaHUS M JIeNaTh BBIBOABI HAa OCHOBE IMONYYEHHBIX PE3YJbTAaTOB.
CpaBHUBaTh CTPOEHHE 3YKAPHUOTHUYECKHUX U TPOKAPUOTHUYECKUX KJIETOK HAa OCHOBE
aHanmu3a TIONYy4YeHHBIX JaHHBIX (CaMOCTOSTEIBHBI KOHTPOJIb M KOPPEKUUs y4eOHOH
JIEATENBHOCTU C UCIIOJIB30BAHUEM BCEX BO3MOXKHBIX PECYPCOB ISl TOCTHKEHUS ITOCTaBICHHBIX
LeJIEH ¥ peaJI3aluU IUIAHOB JEATEIbHOCTH.

1 Beinensate cymiecTBeHHBIE TPH3HAKH MpomeccoB oOMeHa BemiecTB. OOBICHATH
Paznen 4. Opranusm Kak equHoe KOCMUYECKyI0 ponb (orocuHTe3a B Owocdepe. BvlAensTh CyliecTBEHHbIE TPU3HAKA
neJjoe IPOLIECCOB KU3HENEATEIbHOCTH KIETKH. OOBICHATH MEXaHHU3MBI PETYIISIUN TPOLIECCOB

JKU3HENEATEIHHOCTH B KJIETKE. AJIEKBATHO MCIIOIB30BATh PEUEBLIE CPENICTBA IS TUCKYCCUU U
apryMeHTalMy CBOEH MO3UIIUH.

16 VMeHHe OnpenensTh [edb YpOKa M CTaBUTh 3aJaud, HEOOXOMMMBIE I €€
Pasnen S. 7KusHenesATeIbHOCTH JIOCTHKEHMs. Y MEHUE BOCIIPHHUMATL HH(OPMALUIO Ha CIIYX, pab0TaTh B COCTABE TBOPUECKHUX
opraHmsma rpynn. BeiaBuraTth Bepcum penreHus npobaeMbl, 0CO3HABATH KOHEUHBIM PE3yJIbTaT, BHIOMPATH

CpEeICcTBa TOCTHKEHUS TIEITH.

[Ipencransaty nHbopMmalyio B Bujae Tabmuil, cxeMm, rpadgukoB CTPOUTH JIOTHYECKOE
paccyXaeHue, BKIIOYAIOIIee YCTAHOBJICHNE MPUYMHHO-CIEACTBEHHBIX CBs3el. PaboraTh mo
CaMOCTOSITEIIFHO COCTaBJICHHOMY IUTaHY, CBEPSIICh C HAM H ILEIBIO JACITSIHHOCTH, HCIIPABIISS
OIMOKH, UCIIONB3YS CAMOCTOSTEIHHO MOA00paHHbIe cpeacTBa. CaMOCTOATEIBHBIA KOHTPOIb H
KOPPEKITUS y4eOHOH JESITEIBHOCTH C HCIOJIB30BAHUEM BCEX BO3MOXKHBIX PECYPCOB  IUIS
JIOCTHDKEHUS ITOCTABJICHHBIX IEICH M peaTu3alyi IJIaHOB IEATEeIHLHOCTH.

O06o0uaIee NOBTOPEHHE 2 (3)

B pe3ysbTarte U3yueHUs 3JIEKTHBHOTO Kypca «7KuBoH opraHHU3M»
HA YPOBHeE CpeJAHero odiero 00pa3oBaHus BHINYCKHUK HAYYUTCH:
OLIEHUBATh POJIb OMOIOTHYECKUX OTKPBITHH M COBPEMEHHBIX MCCIIEIOBAaHIA B PA3BUTHH HAYKH U B MTPAKTHUECKOM JEATEIIbHOCTH JIFOACH;
OLIEHUBATH POIIb OMOIOTHH B (HOPMUPOBAHUHU COBPEMEHHOW HAyYHON KapTUHBI MHUPA, TPOTHO3UPOBATH TIEPCIIEKTUBHI PA3BUTHS OHOIOTHH;
BBISIBIISITH B TEKCTE OMOJIOTHYECKOTO COIEPKaHUS ITPOOIeMy 1 apTryMEHTHPOBAHHO €€ OOBSICHATE;
MIPEJCTaBIAT, OHOJOTHYECKYI0 HWH(OpManuio B BHIEC TEKCTa, TaONWIBI, CXeMBbl, rpaduka, AWarpaMMbl W JIelaTh BBIBOABI HAa OCHOBAaHUH
MIPECTAaBIIEHHBIX JaHHBIX; IIPE00Pa3OBEIBATh rpaduK, TaOIHUILY, THarpaMMy, CXeMY B TEKCT OHOJIOTHYECKOTO COACP KaHMS.
® TPOBOIUTH Y4E€OHO-MCCIEAOBATENBCKYIO JEATEIBHOCTh 1O OWOJOTHH: BBIABHTATh THIIOTE3BI, IUIAHUPOBATh paboTy, OTOMpaTh M IpeoOpa3OBHIBATH
HE00XO0AUMYI0 HH(OPMAIIHIO, TPOBOIUTH SKCIIEPUMEHTHI, HHTEPIPETUPOBAThH PE3YIIbTATHI, AETaTh BEIBOJBI HA OCHOBE MOIYYEHHBIX PE3yJIbTATOB;
®  BEIABISITH U OOOCHOBEIBATH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHU3alliH KU3HH;
®  YCTaHABJIMBATH CBA3b CTPOCHUS U (DYHKIMI OCHOBHBIX OMOIIOTHYECKIX MAaKPOMOJIEKYJ, KX POJIb B TIPOIECCaX KIIETOYHOT'O0 METa0O0u3Ma;
e  OOBSICHATH 0COOCHHOCTH CTPOCHHUS KIIETOK KHUBOTHBIX, PACTCHUI;
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®  00BSICHATH OCOOCHHOCTH CTPOCHHUS TKaHEH JKUBOTHBIX, PACTEHHI UX PasHOOOpa3wue;
®  O0BSICHATH OCOOCHHOCTH CTPOCHHUS BET€TATUBHBIX U T€HEPATUBHBIX OPraHOB PACTEHUH, JKUBOTHBIX H OCHOBHBIC MPOIIECCHI UX KU3HEICITEIbHOCTH;
e  O0BSICHATH MOP(OJIOTNYECKOE Pa3HOOOPa3Ue U OCOOCHHOCTH Pa3MHOKCHHUS KMBOTHBIX M PACTCHHH.

Bbll’lyCKHMK noaysum 603MONCHOCMb HAYYUMbCA.

OP2AHU308bI8ANMb U NPOBOOUNb UHOUBUOYATLHYIO UCCLE008AMENbCKYIO OesIMENbHOCMb N0 Ouonocuu (Uiu pazpadamosléams UHOUBUOYATbHBIL NPOEKM).
8b108UCAMb  2UNOME3bl, NJIAHUPOSAms  pabomy, ombOupams U NpPeodpa30evleamv  HeOOXO0OUMYWO UHGOpMAYUIO, NPOBOOUMb  IKCHEPUMEHNbL,
UHMEPNPEemuUpoB8ams pe3yibmamol, 0e1anbs 6ble00bl HA OCHO8E NOJIYHEHHbIX PE3YIbmamos, RpedCmaesisms RPoOYKm C8OUX UCCAEO08AHULL,

NPOSHO3UPOBAMb HOCIEOCMEUSE COOCMEEHHBIX UCCICO08AHULL C YUEMOM IMUUECKUX HOPM U IKOJOSUYECKUX MPeOOBaAHUlL,

8bLOENIAMb CYUjeCBelHble 0COOEHHOCIU JHCUBHEHHBIX YUKI08 npeocmagumenell pasHvlX 0moeno8 pacmenull U munog JHCUBOMHbBIX, U300paANCAMb YUKIbL
PA3sUmMuUs 8 8Ude Cxem;

AHATU3UPOBATL U UCNOIL308AMb 8 PEULCHUU YHEOHBIX U UCCIE008AMENbCKUX 3A0AY UHPOPMAYUIO O COBPEMEHHBIX UCCICO08ANHUSIX 6 OUON02UlU, MEOUYUHE U
OKONO2UU;

cpasnugams 00WUe uepmbl OP2AHU3AYUU, CMPOEHUe U YUKIbL pA38UmMusi 6000pOCIel, MX08, NIAYHO8, X8oujel, NANOPOMHUKOS, 20J0CEMEHHbIX U
NOKPLIMOCEMEHHBIX,

PACNO3HABAMb U ONUCHLEAMb NPEOCMABUMENel PA3IUYHBIX CUCTIEMAMUYECKUX 2PYNN PACMEHUN, 2pubos, TUUAUHUKOS HA 2epOAPHOM U JCUBOM Mamepudaile,
cxemax, mabauyax,

cXeMamuyHo U300padicams CmpoeHue 6e2emamuHbIX U 2eHEPAMUBHBIX OP2AHO8 GbICULUX PACTEHUT

CXeMamuyHo U300padicams YUKIbl pa3sumusi 6000POCiell, MX08, NIAH08, X8ouell, NANOPOMHUKO8, 20J10CEMEHHbIX U NOKPLIMOCEMEHHBIX PACMEHULL,
Xapakxmepuzoeams poib pacmerutl, 2pubos, TUUAUHUKOS8 8 OU02eoyeHO3ax,

usyyamo OuoaocuHeckue 00beKmbl U NPOYeccyl, Nposooums J1abopamopuvie HAOMOOEHUs, CMAsUmMb OUOO2UYeCKUe DKCNEPUMEHMbl, ORUCLIBAND,
00BACHAMb PE3YILMAMbL ONBINOE

0CYWeCmsIsimb CAMOCMOSAMENbHbIN NOUCK OUOL0SUYECKOU UHGOPMAYUU 8 CLOBAPSX, CNPABOYHUKAX, HAYYHOU U HAYHHO-NONYJISAPHOU aumepamype, cemu
Hnmeprnem,

pabomams ¢ pUCYHKAMU, MAOIUYAMU, MOOENAMU OP2AHO8, MUKDONPENnapamamu,

pabomams ¢ MUKPOCKONOM;

pabomams ¢ yueOHO-NONYIAPHOU TUMePamypoi,

ucnov308amo pecypcvl cemu HUnmepuem,

noozomasnusams pepepamul U Npe3eHMayuU Ha 3NeKMpPOHHbIX HOCUMEAX,

YHacmeosams 6 CEMUHApax, COCMAasisAmy Kpamkue pegpepamol U 00KAAObL NO UHMEPECYIOWUM UX TMeMAM, NPeOCMABIAmMb UX HA WKOAbHOU KOHGDepenyuu,
BLINOAHAMb MECmosble 3a0AHU

Hcnoab3oBath NpuodpeTeHHbIE 3HAHUSI M YMEHUA B NMPAKTHYECKOH 1eATEJIbHOCTH U MOBCEHEBHOI KU3HU:

Hcnonp30BaTh TEKCT A7 pabOTHI ¢ HATYPAITBFHBIMU O0ObEKTAMU

YwMmenne oOBbSICHATh BOSHUKHOBEHHE KU3HU Ha 3eMJIe, SBOJIIOIIMOHHBIE MPOIIECCHI C TOUYKH 3PEH U MaTEePUATTCTUIECKUX TTO3HUIIHA;
CaMoCTOSITEThHO COCTABIISATH CXEMBI IIPOIIECCOB, MPOTEKAIOIIHNX B KIIETKe, O0BSICHAS (PYyHKIIMOHATLHOCTH OPTaHOUIOB KIIETKH;
NnmoctpupoBath OTBET MPOCTEHIIIMMH CXEMaMHU U PUCYHKAMH KJIETOYHBIX CTPYKTYD;

PaboraTh ¢ MUKPOCKOIIOM U JIp.YBEINYUTENbHBIMA TPHOOPAMH;

YMerb MOIEeIHPOBaTh OMBITHI I O0BSICHEHUST OMOJIOTMYECKUX MPOIECCOB KU3HEESITETHHOCTH;
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YMerb 00bsICHUTH (PU3UOJIOTHUECKUE MPOLIECCHI, CTaIMM OHTOI'€HE3a OpraHu3Ma C IPUMEHEHUEM TEOPETUICCKIX 3HAHU;

OOBSCHATH MEXaHU3MBI MTEPEaun IPU3HAKOB U CBONCTB M3 MOKOJICHHS B IIOKOJICHHE, & TAK)KE BOSHUKHOBEHUE OTJIMYUH OT POJUTEILCKUX (POPM y TOTOMKOB.
[IpuMeHSATh Ha MPAKTHKE CBEACHUS 00 IKOJIOTMYSCKUX 3aKOHOMEPHOCTSAX B MPOMBIIIICHHOCTH U CEITBCKOM XO3SIMCTBE JIJIS MPABWILHOW OpraHU3allly JIECOBOJICTRA,
PBIOOBOJCTBA U T.J., @ TAKXKE JUIS PELICHHS BCEro KOMILIEKCa 3a/1a4 OXpaHbl OKPY>KaIoIIel cpebl U paliioHaIbHOrO PUPOJIONOIH30BAHNUSI.

YueOHO-MeTOANYECKOE H MaTepUATBHO-TEXHUYECKOE odecnevyeHune 06p33OBaTeJ1LHOF0 nmpomecca

Aradonona U.b. [IporpamMmma 31eKTHBHOTO Kypca «KuBOI opranu3m»
N.B. Aradonora, B.W. CuBorna3zos // [IporpamMmsl 31eKTUBHBIX KypcoB. buonorus. 10-11 knace. [IpoduibHoe o0yuenue. Coopuuk 2. — M. : JIpoda, 2006
VYuebnuk: «buonorus. bakrepuu. ['pudkL. Pacrenus. 6 xin» B.B. [Taceunnk — M.: «/Ipodax, 2007 r.

PaznooOpasue >xuBoii mpuposl. Bupycel, 6aktepun, rpulbl, pacTeHus, uBoTHIE. YacTs 2. YuebHoe nocodue nox penakiueit E.A. Cononosa, T.JL.
bornanosa —

M.: «Benrana-I'padpy», 2012
JlutepaTypa, pekoOMeH10BaHHAasl I y4alIuXxcs —

buonorus. Iloco6ue st mocrynatommx B By3bl. [lox penakiueit H.B. Uebsmesa, C.B. Kysnenosa, C.I'. 3aitunkoBa — Tom 2 — M.: «Hosast Bomra-OHUKCy»
2014r. — 416 c.

YueOHo-MeTOANYECKOE U MATEPHATBbHO-TEXHHYECKOE o0ecreuyeHne 00pa30BaTeIbHOr0 mpomuecca
CHuCOK T0TOJTHUTEILHOH INTEPATYPHI

1. H. I'pun, V. Crayr, J. Teiinop. buomnorus. B 3-x tomax. Ilox pen. P. Comepa. M.: «Mup», 1993.

3. [lerynun O.B. Ypoku 6uonoruu B 11-m knacce. Pa3sepHyToe mianupoBanne — Spocnasis: Akanemus pa3Butusd, Axkagemus Xonauar, 2003.

4. O.I. MamanoBa, B.B. EBcradneB. YueOHO-MeTOmn4ueckoe mocodue 1mo Owmonoruu. OCHOBBI ITUTOJOTHU. Pa3MHOKEHHWE W pa3BHUTHE OPTaHU3MOB.
I'eneruka. Cenexumst. M.: «MocKOBCKUI uLei», 1997.

5. A.B. Kyne. O6mas 6uonorus. [loypounoe mnanuposanwne. 11 xmacc. Merogmaeckoe mocooue, Cankr-IlerepOypr, «Ilaputery», 2002.

6. buonorus: bompmol cripaBoYHUK A7 MKOIbHUKOB mocTymnatonmx B BY3sl. A.C. baryeB, M.A. I'ynenkoBa, A.I'. EneneBckuii u ap. 2-e uzn. — M.:
«dpoday, 1999.

7. MenunkoB b. M. buonorus: gopmsl 1 ypoBHU XU3HU: TocoOue ms yuamuxces / b. M. Menaukos. — 2-e u3a., nepepad. — M.: [IpocBemenne, 2006

8. Kypnamsr: «B mupe Haykn», «CopoCcOBCKHiT 00pa3oBaTeNbHBIN KypHA», «[Ipupoma», «buomorus B mxkoney», «Hayka u3 mepBeIX pyK».

9.A.A.Kamenckwii, H.A.Cokonosa, C.A.Tuto. 1000 Borrpocos u oTBeToB. bromorusi: Y4yeOHOe mocoOue A MOCTYMAOMNX B BY3bI. 2-€ U3, HCrpaB. M.:
Kuawxnspiit oM "Yuusepcurer", 1999.

10.Kupunenko A.A. buonorus. COopHHK 3a7a4 110 reHeTnke. ba3zoblii 1 noBeieHHbIH ypoBaH EI'D. PocroB-na-Zlony:Jlernon, 2009.

11.JIepuep I'.11. Obmas 6uonorus. Iloypounsie Tects 1 3aganus. - M.: ®UIIN, 2008-2014;

13.ITumenoB A.B., [lumenosa W.H. buonorus. Jlugaktnueckue Mmatepuansl K pazuerny «Oo0mas ouomnorusy. - M.: «Mzparenscteo HIIDHACY,
14. IlumenoB W.H. Jlekuu no obmeit 6nonornu. — Capatos: Jlumeit, 2003.
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15. Pebposa JI.B., [IpoxopoBa E.B. AktuBHbIe PpopMbI 1 MeTOBI 00yueHust Ononoruu.- M.: [IpocBemenue, 1997,
16. ®pocun B., Cupornazor B. 1. ['oToBuMCcs kK eIMHOMY TOCYIapCTBEHHOMY 3k3aMmeny. OOmas ouonorus. - M.: [Ipoda, 2004. - 216¢;

JJ1eKTPOHHBIE MOCOOHSI

1. Buonorus. O6mas ouonorus 10 kinace. ba3osslii u yriryoneHHbii ypoau. HaBuratop. Mynbsrumenuiinoe yueoHoe nocobue. 11.b. Aradonosa, B.U.
CuBormnazos.

2. Buonorus. O6mas ouonorus 11 kinace. ba3osslii u yriryoneHnHsii ypoau. HaBuratop. MynbTuMmenuitHoe yueonoe nocooue. M.b. Aradonora, B.U.
CuBormnazos.

3. buonorus 9-11 xnaccel. JlumakTuaecKuid U pa3aaTOIHBIA MaTepual.

4. buonorus 6-11 (Yacts 1,2).

5. buonorua. MyasTUMeanitHOE COMPOBOXKAEHHE YPOKOB 7-11 Kitacchl.

6. buonorus B mkose. DneKTpOHHBIE YPOKU U TECTHI.

7. Buonorus aburypuenty. EID.

8. buonorus. I'otoBumcs x EI'D.

HNHTepHeT-pecypcebl

- bioword.narod.ru/bruonornyeckuii cnoBapb.

- bril2002.narod.ru - buonorus mis mkonsauKoB. Kpatkas undopm. mo pasgenam: O6mas 6uonorust, boranuka, 3oo1orus, Yemosek.
- en.edu.ru/EcTecTBEeHHOHAYUHBIH 00pa30BaTEIbHBIN OPTAT

- nsu.ru Buosnorus B Bompocax u OTBETaX - YUCHbIC HOBOCHOMPCKOr0 AKaIeMIopo/ka OTBEYAIOT Ha BOMPOCHI CTAPIICKIACCHUKOB.
- college.ru - pasmen "OtkpriToro komremka" mo bromornu. Yuedbuuk, moaenu, On-line TeCThbI, yUUTENTIO.
- fipi.ru ®UIIN OtkpreIThIi OaHK 3amanuii EI'D

- http://www.informilka.ru/text/database/biology/ Buosorust, 00y4aroias SHIHKIONE THST

- http://vschool.km.ru/BupTtyanbras mkona Kupumna u Medoaus (6uomorus 6-11)

- http://pedsovet.alledu.ru/ Bcepoccuiickuii aBIyCTOBCKHIA TIEACOBET

- http://www.1september.ru/ru/ I'azera «IlepBoe ceHTIOPS»

- http://learnbiology.narod.ru M3yuaem Guonorio

- http://edu.tsu.ru/ O6pazoBatenbubiii moptan TI'Y

- http://www.scientific.ru/ O6imenay4nbiii CaliT ¢ pasHo0Opa3HOi HHpOpMAIHEH.

- http://promeco.hl.ru/ TIpombliieHHAsS SKOIOTHS

-http://mglinets.narod.ru/ Pazsutue, 6uonorus, reHeTuKa.

- http://www.dinos Pa3Butre xu3HH Ha 3eMiie

- http://www.panda.org/ Becemupnsiii ¢or gukoit mpuposast (WWEFInternational)

- http://www.greenpeace.org/ Greenpeace

- http://www.greenpeace.ru/ Greenpeace Poccun

- http://www.conservation.org/ Conservation International

- http://nre.edu.ru/est/r4/ Buonornveckasi KapTHHA MUPa
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http://vschool.km.ru/
http://pedsovet.alledu.ru/
http://www.1/
http://learnbiology.narod.ru/
http://www.scientific.ru/
http://promeco.hl.ru/
http://mglinets.narod.ru/
http://www.dinos/
http://www.panda.org/
http://www.greenpeace.org/
http://www.greenpeace.ru/
http://www.conservation.org/
http://nre.edu.ru/est/r4/

- www.nature.ok.ru/mlk nas.htm Penkue u ucuesatomue xxuBotHbeie Poccun
- www.biodan.narod.ru buo/lan. HoBoctu Ouonorun— aBTopckuii CalfT, Ha KOTOPOM coOpaHa MHTEpECHas M MoJie3Hasl ISl yUUTeNns HaydHas HHPOpMAaIusl,
M0 HEKOTOPBIM pa3jenaM Ouoiorun: 0OTaHUKE, 300JI0TMH, TCHETUKE, aHTPOIIOJIOTHH.
MartepuajibHO- TeXHUYECKOe 00ecriedeHne y4eGHOro nmpoiecca
. MuTepakTuBHas nocka
. Komnrorep
. ITpoektop
. Hocka
. YUUTEIBCKUI MHUKPOCKOII
. YuebOHusiii Mukpockor (20)
. Habop mukponpenapatos «OO01iast GHOIOTUs»
. Kommekr Tabmnui mo obuielt Ouoiorun
. MarHuTHbIC MOJICNHN: JICJICHUE KIJIETKU, CHHTE3 OeJIKa, MOHO- U TUTHOPUIHOE CKPEIIMBaHUE, IEPEKPECT XPOMOCOM.
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