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PABOYAS TIPOTPAMMA
no BUOJIOI'UA

Yporens oOpa3oBaHus cpeaHee obuee 0Gpa3oBanne

Knacc 11 knace 6asoBblii ypoBenn (YEHBepcanbHas rpynma)
Kommaectso gacos — 136 4

Yuurens: KoJiecunkona Enena HuxojiaeBua

IMporpamma pa3paboTaHa B cooTBeTCTRUH ¢ O OC cpeanero o6mero obpazoBanus,

Ha OCHOBE IIpUMEpHOIT paboyeii TIporpamMmer MunucTepeTBa mpoceemenns Pd «Bbuomorusy
10-11 KJIacCHI,

¢ ygetom YMK U. B. Aradonosoit, B.H. CuBornasosa Buonorus. 10—11 Kiaccel. ba3oBrrit
YPOBEHB. — M.: JIpoda, 2017.



IHosicHUTEABLHAA 3AIIMCKA

Peanuzyemas pabouast nmporpamma no ouosioruu juis yyamuxcst 10-11 kinaccos pazpaboTtana Ha
OCHOBC CJIICAYIOIIHNX MHCTPYKTUBHBIX U MCTOANYCCKUX MATCPHUAJIOB:

- IpUMepHasi OCHOBHasi 00pa3zoBarebHasl MporpamMmma CpeiHero o0Iero oopa3oBaHus,

BHECEHHAsl B peecTp 00pazoBaTeIbHBIX Iporpamm, (mpotokos oT 28 utoHs 2016 1. Ne 2/16-3)

- npumepHas [Iporpamma Bociutanus (OnoOpena pemieHneM ¢eaepanbHOro yueoHo-
METOIUYECKOTO 00BbeIMHEHHUS 110 0011eMy 00pa3oBaHuio (mpoTokoi ot 2 utons 2020 r. Ne 2/20).

- mucekMa MOH u MIT KK ot 13.07.2021 1. Ne 47-01-13-14546/21 « O cocraBienun padbounx
porpamMM y4eOHBIX MPEAMETOB U KaJICHIAPHO-TEMATUIECKOTO TUIAHUPOBAHMUSD)

-TpeboBanuii ®PI'OC k pesynapTaTam 0CHOBHOTO 0ob11ero oopazosanus (IIpukas MunucrtepcTBa
oOpazoBanus v Hayku P® Ne 1897 ot 17.12.2010 "O6 yrBepxkaenun (enepaabHOTO
rOCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 00I1Iero oopazoBanus');

- oOpa3oBaTeapHOM MPOTrpaMMbl OCHOBHOTO 00111er0 oOpa3zoBanuss MbOY COIII NelS§;

- aBTOopcKoit nmporpammel 1. b. Aradonosoii, B. . CuBornazoBa buosorus. 10—11 kmaccer.
bazoBriit ypoBenb. — M. : JIpoda, 2017.

- mporpammbl Bocutanuss MBOY COI Ne 18, yTBep:k1€HHOM NeAarornyeckuM COBETOM
mkoJibI (Tpotokoa Nel0 ot 28. 05.2021 roxga)

Kypc O6uosiornu Ha CTyeHH cpeHero 00Iero oopa3oBaHus HapaBieH Ha (opMUpOBaHHE
Y y4aluxcst eJTOCTHON CHCTEMbl 3HAHHI O KHBOH MPUPOJIE, €€ CHUCTEMHOMN OpraHu3aliy |
ABOJTIOIUH, TIOATOMY IIPOTpaMMa BKITFOYAET CBEICHHS 00 0O0IIMX OMOJOTHYECKIX
3aKOHOMEPHOCTSIX, IMPOSIBIISIONINXCS HA PA3HBIX YPOBHSIX OPraHU3aIlNK KUBOW TIPUPOJIBI.
[Tporpammoii mpeaycMaTpruBaeTCsl U3y4EeHUE YIalIMMHCS TEOPETUICCKUX U TPUKIIAIHBIX OCHOB
oOrreli Onosoruy. Ydanmecs moIydaroT OOIIHe MPEICTABICHHS O CTPYKTYpe OMOJIOTHIECKOH
HayKH, ¢€ HCTOPHH U METOJIaX UCCIIEIOBAHMS, HPABCTBEHHBIX HOpMaX U MPUHIIUIIAX OTHOIICHHS
K npupoze. CeneHus 00 ypoBHSIX OpraHU3aIUH KU3HH, SBOJIIOLIUKA 0000IIA0TCS, YTITyOIsI0TCS
U PaCIIUPSIIOTCS.

Jlannast mporpamma paccuurtana Ha 2 rojaa oOyuenus (136 gacos) — 10-11 knaccel, o 684
(2 gaca B nemenro) B 10 u 11 kacce.

OnenuBanue oTBeTOB oOyuarouuxcst 10-11-x kjraccoB OCyIeCTBISETCS B COOTBETCTBUH C
[TonoxxenneM o hopmax, NEPUOJUYHOCTH, MOPSAAKE TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH
npoMexyTrouHol arrectanuu ydamuxcds MbOY COIII Nel§, yrBep:k1€HHOH pelieHreM
NeJArornyeckoro copera mkoisl oT 31 asrycra 2021 roga nporokon Nel u npukazom no MbOY
COLI Nel8 ot 06.04.2022 roga Ne 144-0, yrBepxkaatouum [lonoxxenue o popmax,
MIEPUOIUYHOCTH, MOPSAIKE TEKYLLETO KOHTPOJIS YCIIEBAEMOCTHU U MIPOMEKYTOYHON aTTeCTallun
oOyyaromuxcs B cootBeTcTBUU ¢ PI'OC.



st o6ydatontuxcsi ¢ OB3 orieHrBaHUE OTBETOB OCYIIECTBIISIETCS B COOTBETCTBUH C
[TonosxeHneM o cucTeMe OLEHOK, (hopMax U MOPsAKE MPOBEIACHUS TEKYIIET0 KOHTPOJIS
yCIIEBAEMOCTH IPOMEKYTOYHOM U UTOTOBOM aTTectaiuu oOydatonuxcs ¢ OB3 8 MBOY COIII
Nel8 (mpotokon NelO ot 28 mas 2021 roga).

KpnTepm/I OLleCHUBAHMS 3HAHMIA Yyamuxcs mo ouosIorun

O1eHKa YCTHOIO OTBETA VYAILMXCHA

Otmetka "5" craBuTCH B ciiyuyae:

1. 3HaHuUsA, MOHUMAaHUs, TIYOMHBI YCBOEHHs OOydarolMMCs BCEro 00bEMa MPOrpaMMHOTO
MaTepuaa.

2. YMmenus BBLICJIATDE I'NIABHBIC IMOJIOKCHUSA B M3YUCHHOM MaTcpualic, Ha OCHOBAHUH Q)aKTOB n
IIpUMEPOB O606HIaTI), JACJIaTh BBIBOABI, YCTAHABJIMBATH MCKIIPCAMETHLIC U BHYTPUIIPCIAMETHBIC
CBs3U, TBOPUYCCKH NPUMCHSCT ITOJTYYCHHBIC 3HAHUSA B HE3HAKOMOU CUTyaluu.

3. OtcyrctBue OmMOOK W HEAOYETOB IMPU BOCHPOU3BEIEHUU H3YYEHHOTO Marepuaia, IMpHu
YCTHBIX OTBETAX YCTPAHEHHUE OTIEJIbHBIX HETOUHOCTEH C MOMOIIbIO JOTOJIHUTENBHBIX BOIIPOCOB
yUUTENs, COONII0/IEHUE KYAbTYpPhl YCTHOU peyn.

Ormerka "'4":
1. 3HaHuWe BCEro M3y4e€HHOr0 MPOrPaMMHOT0 MaTepHaa.

2. YMeHMi BBIJENATH IJIaBHBIC MOJIOKEHUS B U3yYEHHOM MarepHalie, Ha OCHOBaHUU (DaKTOB U
pUMepoB 0000111aTh, eNaTh BBIBOJIbL, YCTAHABIUBATh BHYTPUIPEIMETHBIE CBS3U, MPUMEHSTh
MOJIy4YE€HHBIEC 3HAHUSI Ha MTPAKTHKE.

3. HesnauutenbHple (HerpyOble) OMMUOKM W HEAOUYETHI MPU BOCHPOU3BEICHUU H3YYCHHOTO
MaTepuala, coOTI0IeHUEe OCHOBHBIX MPABHII KYJIbTYPhl YCTHOH peyH.

Otmetka "3" (YpOBEHB IIPEACTABICHHH, COUCTAIOIIUXCS C 3JIEMEHTAMU HAYJIHBIX MTOHITHH ):

1. 3Hanme W ycBOEHHE MaTepuajga Ha YPOBHE MHHUMAJbHBIX TpPeOOBAHUN MPOrPAMMEI,
3aTpyJHEHHE MPU CaMOCTOSTEIbHOM BOCIPOU3BEICHUH, HEOOXOJMMOCTh HE3HAUUTEIHHOU
MIOMOIIY TPeroiaBaTess.

2. YMenue paboTaTh Ha YpPOBHE BOCIPOM3BEACHHUS, 3aTPyIJHEHHUs] TpPU OTBETaX Ha
BUJIOM3MEHEHHBIE BOTIPOCHI.

3. Hamuume rpy0oOil OMIMOKH, HECKOJBKMX HErpyObIX NpU BOCIPOU3BEIACHHHM H3YyYEHHOTO
MaTtepuana, He3HAUUTEIbHOE HECOOIII0IEHNE OCHOBHBIX MPABUI KYJIbTYPhl YCTHON pPeyu.

OtMmerka "2":

1. 3Hanue u YCBOCHUC MATCpHUalla HAa YPOBHC HUIKC MUHHUMAJIbHBIX Tpe6OBaHHI>'I IporpamMmel,
OTHACJIbHBIC ITPEACTABIICHUA 00 HN3YYCHHOM MaTcpuralic.

2. OTCy’TCTBI/Ie yMeHI/Iﬁ pa6OTaTB Ha YpOBHC BOCIPOU3BCACHUSA, 3aTPYAHCHUS IIPU OTBCTAX HA
CTaHAApTHBIC BOIIPOCHI.

3. Hannuue HECKOJNBKHMX IpyObIX OLIMOOK, OOJIBIIOrO 4Hciaa HErpyObIX MPHU BOCIPOM3BEACHUU
M3YYEHHOT'O MaTrepuaia, 3HaYUTEJIbHOE HECOOJIOJICHHE OCHOBHBIX MPAaBHJ KYJIbTYpPBl YCTHOM
peun.

Otmerka "1":

HCT OTBCTA



OneHKA BLINOJHEHNS NPAKTHYECKUX (J1a00paTOPHbBIX) PA0OT.

OrMmerka "S5" craBuTCS, €CJIN YYCHUK:
1) mpaBUIILHO OTIPEEIIUII LIEJh OTIbITA;

2) BBIIOJHWI pabOTy B MOJHOM O0BEMe ¢ COOOACHHEM HEO0OXOAMMOI MOCIEeI0BATEIBHOCTH
IIPOBCACHUS OIIBITOB U I/I3M€p€HI/If/'I;

3) caMOCTOSATENPHO W pAlMOHATLHO BBHIOpaT ¥ TOJArOTOBHJI JUIS OTBITA HEOOXOJAUMOE
o0opy/IoBaHME, BCE OMBITHI MPOBEI B YCIOBHUSX M PEXHMaX, 0OCCICUUBAOIINX TOTYYCHHE
PE3yJIbTaTOB U BHIBOJOB C HaOOJIbLIEH TOYHOCTBIO;

4) Hay4HO TpaMOTHO, JIOTUYHO OIHKCal HAOMIOJEHUS U CPOpPMYIHpPOBa BBIBOJBI U3 OmnbITa. B
MIPE/ICTaBJICHHOM OTYETE MPAaBUJIBHO M aKKypaTHO BBINOJIHWJ BCE 3alHUCH, TaOJIMIIbI, PUCYHKH,
rpaduKu, BHIYUCIEHUS U ClIENall BBIBOJIBI;

5) mposIBIISIET OpraHu3allMOHHO-TPYAOBbIE YMEHUs (MOAJIEPKUBAET YUCTOTY paboyero Mecra u
MOPSIIOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YET pacXOHbIE MaTepHasbl).

7) DPKCIIEPUMEHT OCYIIECTBIISIET 10 IUIAHY C YIETOM TEXHUKH O€30MaCHOCTH U TIPABUII PabOTHI C
MarepuazamMu u 000pyI0BaHUEM.

Otmerka "'4" craBUTCS, €CJIM YYEHHK BBINOJHUWI TPeOOBaHMA K oleHKe ""S", HO:

1. OTIBIT IPOBOIMIT B YCIIOBUSX, HE 00ECTICUNBAIOMINX JJOCTATOYHON TOYHOCTH H3MEPECHHIA;

2. unu ObUIO TOTMYIIEHO JBa-TPU HEI0YETa;

3. wim He 6oJiee 0THOM HerpyOoi OMMOKHM M OJTHOTO HEJ0YeTa,

4. UK SKCTIIEpUMEHT MPOBEJCH HE MOJTHOCTHIO;

5. wiy B onMCaHWU HAOIOCHHUM U3 ONBITA JOMYCTUII HETOYHOCTH, BHIBOBI C/IEJIall HEMOJHBIE.
Otrmerka "3" cTaBUTCS, €CJIM YYEHUK:

1. IMpaBUJIBHO OIIPEACINI LEJIb OIIbITa, pa60Ty BBIIIOJIHACT IIPAaBHUJIBHO HE MCHEC 4YCM
HaIIOJIOBUHY, OJJHAKO 00BEM BBIIIOJTHEHHON YacTH TAaKOB, YTO IO3BOJIACT IMOJYYUTH IIPAaBUJIBHBIC
PE3YJIbTAThl U BBIBOABI 110 OCHOBHBIM, IPUHIHUIIMAJIbHO BAXKHBIM 3aa4aM pa6OTBI;

2. uiu noadop obopynoBaHUs, OOBEKTOB, MaTepHAIOB, a Tak)Ke pabOThl MO Hayaly OIbITa
MIPOBEJ C MOMOIIBIO0 YUUTEINSI; WIM B XOJ€ MPOBEACHUS OMbITa U U3MEPEHHN ObLIN JOMYIIEHBI
OLIMOKYU B ONMKUCAaHUU HaOII0AeHU, (POPMYIMPOBAHUH BHIBOJIOB;

3. OTBIT MPOBOJWIICS B HEPALIMOHAIBHBIX YCIOBUSIX, UTO MPUBEIO K MOJYYCHHUIO PE3yIbTaTOB C
00JIbIICH MOTPENTHOCThIO; WU B OTYETE OBLIM JIOMYIIEHBI B O0IIEN CI0KHOCTH He 0ojiee BYX
omuOO0K (B 3aIUCAX CIUHUII, U3MEPECHHIX, B BBIYUCIICHUAX, IpaduKax, TabauIax, cxemax, 1 T.]1.)
HE TMPUHUUIHUAIBHOTO [JJs JaHHOW palboThl XapakTepa, HO TMOBIUSBIIMX HA pPeE3yJabTar
BBINOJIHCHHS;

4. nomyckaet rpyOyro omuOKy B X0Jie SKCIIEpUMEHTa (B O0BSICHEHHUH, B OOPMIICHUN PaOOTHI, B
COOIOCHUN TPAaBUI TEXHUKH OE30MaCHOCTH MpU paboTe ¢ MarepHalaMu U 000pYyAOBaHUEM),
KOTOpasi UCIIPABIISAETCS IO TPEOOBAHUIO YUUTETIS.

OrMmerka "2" craBuTCS, €CJIN YUYCHHK:

1. ne OnpeACINI CaMOCTOATCIILHO 1CJIb OIIbITa; BBIITOJHUII pa60Ty HC TIIOJHOCTBIO, HC
MOATOTOBUJI HYIKXHOC O60py,ZlOBaHI/Ie U 00bEM BBINOJHEHHOM YacTH pa6OTBI HEC TIO3BOJIACT
CACJIaTh NPABUJIBHBIX BBIBOAOB;

2. OIIBITBI, U3SMCPCHN, BBIYHCIICHH, Ha6J'IIO,Z[eHI/I$I IMPOU3BOANINCH HECTIPABUJIBHO,



3. unu B Xo/1¢ pabOTHI U B OTUETE OOHAPYKUIIMCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYCHHBIE
B TpeOOBaHUsX K oueHke "3";

4. nomyckaer nBe (u Ooisiee) TpyOble OIMMMOKUM B XOAE OJKCICPUMEHTA, B OOBSCHEHUU, B
opopmiieHHH pabOThI, B COONIOJCHWM TMPaBWI TEXHUKH OE30MacHOCTH Tpu paboTe ¢
BCIIIECTBAMU U O60py110BaHI/I€M, KOTOPBIC HEC MOKCT UCIIPABUTDH JAXKEC 110 Tp€6OBaHI/IIO YUYUTECIIA.

OtMmeTtka "1" craBuTCSl, €CJIM OTCYTCTBYET JIaOopaTopHas padora.

O1eHKA NHMCbMEHHBIX CAMOCTOATENbLHBIX PAa0OT.

OrMmerka "5" craBuTCSl, €C/IN YYEeHHUK:

1. BeImOTHIIT paboTy 6e3 omubdoK U HEJOUETOB;

2) nomycTui He OoJiee OJTHOTO HEJI0YETa.

OtMmerka "'4" craBUTCS, €CJIM Y4eHHK BBINOJHII Pa0doTy NMOJTHOCTBIO, HO OIYCTHJI B Hell:
1. He Gosiee OTHOM HETPYOOU OMMOKY U OJJHOTO HEJIOYETa;

2. unu He 6oJiee IBYX HEJOUYETOB.

Ormerka "3" craBUTCS, €CIM YYEHUK NPABWIBHO BBHINOJHWI He MeHee 2/3 palboTbl WU
JOITYCTHIL:

1. He 6osee IBYX TpyObIX OIINOOK;

2. wm He OoJiee 0HOU TPYOOH U OJHON HErpyOOi OITMOKM U OJTHOTO HEJIOYETa,
3. wm He 6oJiee ABYX-TPEeX HErpyOBIX OIMHOO0K;

4. W OHOU HETrpyOOH OIMOKHY U TPEX HEJOUETOB;

5. WM TIPH OTCYTCTBUU OLINOOK, HO MPH HATMYUU YETHIPEX-TISITH HEJOUETOB.
Otrmerka "2" cTaBUTCS, €CJIH YYEHUK:

1. momycTui 4ucio omuOOK M HEIOYETOB MPEBOCXOJSINEE HOPMY, NMPU KOTOPOH MOXKET OBITh
BBICTaBJICHA O1lcHKa "3";

2. MM eClu IMPAaBHUJIBHO BBITNTOJIHWII MEHEC ITOJIOBUHBI pa6OTBI.

Otmerka "1" cTaBUTCS, €CJIM OTCYTCTBYET padoTa.

Ilnanupyembie pe3y/ibTaTbl OCBOCHUSI Y4eOHOI0 MpeaMeTa, Kypca

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YVYEBHOTI'O ITPEJMETA «bHUOJIOT M S»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIbTATHI

1. T'paxkaaHcKO-NIaTPUOTHYECKOE BOCIIUTAHME:

* IOHUMaHKE LEHHOCTH OMOJIOTHYEeCKO HayKH, €€ poJi B pa3BUTHH YEJIOBEYECKOIO OOIECTBa,
OTHOIIIEHHE K OMOJIOTUH KaK BaKHOM COCTABIISAIONIEH KyJIbTYpBhl, TOPJOCTh 32 BKJIAJ POCCUICKUX
Y COBETCKUX YUEHBIX B Pa3BUTHE MUPOBOI OHOJIOTMYECKON HAYKH.

2. I'paxkpaHckoe BOCIIMTaHHe:



* TOTOBHOCTbH K pa3HOOOPa3HOM COBMECTHOM ACSITEIHLHOCTH MIPU BHITIOJHEHHH OMOJIOTHYECKIX
OTIBITOB, SKCIIEPUMEHTOB, UCCIICAOBAHUN U TIPOEKTOB, CTPEMJIICHUE K B3AUMOTIOHUMAHUIO U
B3aMMOIIOMOIITH.

3. JlyxOBHO-HPABCTBEHHOE BOCIIUTAHHUE:
* TOTOBHOCTbH OIICHUBATH CBOE MOBEICHUE U MOCTYIIKH, & TAKXKE MOBEJCHUE U TIOCTYIKH JIPYTUX
JOJICH ¢ MO3UIIMU HPABCTBEHHBIX HOPM M HOPM KOJIOTHYECKOTO MpaBa ¢ y4ETOM OCO3HAHUS
IIOCJIEACTBUM IIOCTYIIKOB.

4. JcreTHYecKoe BOCIMTAHME:
* IOHUMAHUE SMOIMOHATIBFHOTO BO3JICHCTBHS TPUPOIBI U €€ IEHHOCTH.

5. IleHHOCTH HAYYHOT0 MO3HAHUS:
* OPHCHTAIUS B JACSITEILHOCTA HA COBPEMEHHYIO CUCTEMY OMOJIOTHYCCKUX HAYIHBIX
MIPEJICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPOIBI, B3AUMOCBS3SIX YeTIOBEKA C
MPUPOJHON U COMAIIBHON CPEION;
* pa3BUTHE HAYYHOW JIIO003HATEILHOCTH, HHTEpEca K OMOJIOTHYECKON HAYKE U
HCCIIeIOBATEIIbCKON A TETLHOCTH;
* OBJIQJICHUE OCHOBHBIMH HABBIKAMH UCCIICJIOBATEIIHCKOU JICATEIIBHOCTH.

6. dusuyeckoe BoCMUTAHUE, (POPMUPOBAHNE KYJIbTYPbI 3[I0POBbS:
* 0CO3HAHKE IICHHOCTH U3HU; OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3JI0POBBIO M YCTAHOBKA HA
3I0POBBINM 00pa3 KU3HU (30POBOE MUTAHUE, COOTIOICHIE TUTUEHUYECKUX TIPABUI,
cOaTaHCHPOBAHHBIN PEKUM 3aHITHI U OTIBIXA, PETYIspHas PU3nIecKast aKTHBHOCTD);
* OCO3HAHWE MMOCJICJICTBUI M HEMTPUATHE BPEIHBIX MTPUBBIUEK (YIOTPEOICHUE AITKOTOJIS,
HapKOTHKOB, KypeHHE) ¥ HHBIX (hOpM Bpeaa T (PU3NIECKOTO U ICUXUIECKOTO 3I0POBbSI;
* cOOITIO/ICHHE TTPaBUII 0€30MTACHOCTH, B TOM YHCJIC HABBIKH O€301TaCHOTO TIOBEICHUS B
MPUPOIHON Cpee;
* YMEHHE 0CO3HABaTh SMOIIMOHATILHOE COCTOSIHUE CBOE U APYTUX JIOJCH, YMETh YIPaBIsATh
COOCTBEHHBIM SMOIMOHAIBHBIM COCTOSIHUEM;
* cpOpMHUPOBAHHOCTH HaBbIKA pedIeKCUH, TPU3HAHKE CBOETO TIPaBa Ha OMIMOKY M TAKOTO JKE
IpaBa JIpyroro 4yejaoBeKa.

7. TpynoBoe BocnmuTaHHe:
* aKTUBHOE y4acTHE B PEHICHUU TPAKTHUECKUX 3a7a4 (B paMKaxX CeMbH, LIKOJbI, TOPO/a, Kpasi)
OMOJIOTMYECKON U SKOJIOTHYECKON HAMpPaBIEHHOCTH, MHTEPEC K MPAKTUYECKOMY H3Yy4EHUIO
npodeccuii, CBA3aHHBIX C OMOJOTHUEH.

8. DJKkoJioruveckoe BOCIIUTAHUE:
* OpHEHTAIMs Ha MPUMEHEHNE OMOJIOTHYECKUX 3HAHUMN Ui pelleHus 3a7a4d B 00J1acTu
OKpY’Kalolllel cpe/ibl, MIIaHUPOBAHUS MIOCTYNKOB U OLIEHKH UX BO3MOYKHBIX MOCIEACTBUN AJIst
OKPY’KaIOIIel Cpe/Ibl; MOBBIIICHNE YPOBHS 3KOJIOTHUECKON KyIbTYphl, OCO3HAHHE ITI00ATBEHOTO
XapakTepa 9KOJOTHYECKHX MPoOJieM U MyTel UX pelleHus; aKTUBHOE HEMPUITHE JeHCTBUIA,
MIPUHOCAIIUX Bpe OKPYKaroIlIel cpee;
* TOTOBHOCTbH K YYaCTHUIO B IIPAKTUUECKON JESITENILHOCTH HKOJIOTMUECKOM HAPABICHHOCTH.

METAIIPEIMETHBIE PE3VJIbTATHI

YHuBepcaabHbIe NO3HABATE/IbHbIC 1CHCTBUA

bazoewvie nocuueckue deﬁcmeuﬂ:

* BBISIBIIATH U XapaKTEPU30BATh CYIIECTBEHHbBIE PU3HAKU OMOJIOTHUECKUX 0OBEKTOB
(sSIBJIEHMIA, IPOIIECCOB);

* YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KIACCH(PHUKAIIUN OUOTOTHUECKUX 0OBEKTOB,
OCHOBaHUS 111 00001IeHUs 1 CPaBHEHUS, KPUTEPUH MMPOBOMMOTO aHATH3a;

* ¢ yU€TOM MPeTI0KEHHON OMOIOTUYECKON 3a/1a4H BBISBIISATH 3aKOHOMEPHOCTH H
MPOTUBOPEUUS B pacCMaTpPUBAEMbIX (aKTax ¥ HAOMIOACHUSX; MPeiaraTh KPUTEPHUH JUTSI
BBISIBIICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUNA; BBISIBISITH JeUITUTHI HH(POPMAIIUH, TAHHBIX,
HEOOXOIUMBIX /ISl PELISHUS TIOCTaBICHHON 3a/1a4H;



* BBISIBIIATH IPUYNHHO-CIICJICTBEHHBIC CBSI3H MPU M3yICHUH OMOJIOTHUECKUX SBIICHUN U
MIPOLIECCOB; ICTIaTh BHIBOBI C HCIIOIb30BAHUEM JICTYKTUBHBIX U MHIYKTHBHBIX YMO3aKIIOUCHHH,
YMO3aKTFOUCHUH TI0 aHATOTHH, (POPMYIUPOBATH TUTIOTE3BI O B3AaMMOCBSI3SX;

* CaMOCTOSTEIILHO BEIOUPATh CIIOCO0 pelieHus y9eOHOH OMOJIOTHYECKO 3a1a4un
(cpaBHHUBATh HECKOJIBKO BAPUAHTOB PEIICHUsI, BRIOMPATh HANO0JIee MOIXO NI ¢ y4ETOM
CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

baszosvie uccneoosamenvckue oeticmeust.

* HCITOJIB30BaTh BOIIPOCHI KaK UCCIICIOBATEILCKAN MHCTPYMEHT MTO3HAHUS;

* (hopmynHpoOBaTH BOMPOCHI, PUKCUPYIOIIHE Pa3pbIB MEXKIY PEATBHBIM U JKeIaTeIbHBIM
COCTOSTHUEM CHTYaIlluH, 00BEKTa, M CAMOCTOSATEIHPHO YCTaHABIMBATH KCKOMOE U JIAHHOC,

* hopmupoBaTh TUIOTE3y 00 UCTUHHOCTH COOCTBEHHBIX CY)KJICHUH U CY)KIICHUU TPYTHX,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE,

* POBOJTUTH 10 CAMOCTOSITEIIEHO COCTABIICHHOMY TUTAHY OITBIT, HECJIOKHBIH OHOJIOTHUECKUAN
9KCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBIIEHUIO 0COOCHHOCTEHN OUOTIOTHYECKOTO
00BeKTa U3YUCHUS, IPUINHHO-CIICICTBEHHBIX CBS3EH U 3aBHCUMOCTEH OMOJIOTUIECKIX
00BEKTOB MEX]Ty COOOM;

* OI[EHUBATH HA MPUMEHUMOCTH M JIOCTOBEPHOCTh HH(POPMAITUH, ITOJTYICHHOH B X0J1¢
OMOJIOTMYECKOT0 UCCIIEIOBaHMS (IKCIIEPUMEHTA);

* CaMOCTOSATEIHHO (POPMYIUPOBATH 0O0OIIEHNUS ¥ BBIBOJIBI TIO pe3yIbTaTaM MPOBEAEHHOTO
HAOJTIOJICHUS, OTIBITA, UCCIICIOBAHMS, BIIAJICTh MHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH
MTOJTy4EHHBIX BBIBOJIOB U 0000IIIECHNUI;

* POTHO3UPOBATH BO3MOKHOE JTAIbHEHIIIee Pa3BUTHE OMOJOTHICCKUX MIPOIIECCOB H UX
MTOCJICJICTBUS B AHAJIOTUIHBIX MJIM CXOJIHBIX CUTYAIUIX, & TAK)KE BBIJIBUTATH MIPEIITOJIOKECHUS 00
WX Pa3BUTHH B HOBBIX YCIIOBUSX M KOHTEKcTax. Pabora ¢ mHpopmarueii:

* PUMEHSATH Pa3JIMIHBIC METO b, HHCTPYMEHTBI U 3aIPOCHI IIPU TIOUCKE U 0TOOpE
OHMOJIOrMYeCcKOr MH(POPMAITUH HITH JaHHBIX U3 HCTOYHUKOB C YIETOM TPEUTOKCHHON yaeOHO
OMOJIOrMYECKOM 3a1a4H;

* BBIOMPATh, aHAJIM3UPOBATh, CACTEMATH3UPOBATH U HHTEPIPETHPOBATH OUOJIOTHUSCKYIO
MH(OPMAIIHIO Pa3TUYHBIX BUJIOB U (DOPM MPEICTABICHHS; HAXOIUTh CXOIHBIC apIyMEHTBI
(TIOATBEPIKIAFOIIHME WM OITPOBEPralONIne OJTHY U TY )K€ HUJICI0, BEPCHIO) B PA3IMYHBIX
MH()OPMAMOHHBIX HCTOYHUKAX

* CaMOCTOSTEILHO BEIOMPATh ONTUMAIBHYIO (POPMY TIPEICTABICHHUS HHPOPMAIIUU H
WUTIOCTPUPOBATH PelllacMble 3a]1aul HECIIOKHBIMU CXEMaMHU, IMarpaMMaMu, HHOH rpaduKoi u
HUX KOMOMHAIIHSIMU;

* OIICHUBATh HAJIEKHOCTh OMOJIOTHYECKON HH(POPMALIMH 10 KPUTEPHUSM, MPEII0KESHHBIM
YUUTEIIeM Wi cHOPMYITHPOBAHHBIM CAMOCTOSITEIIBHO;

* 3()()eKTHBHO 3alIOMUHATh ¥ CHCTEMATH3UPOBATh HH(POPMAITHUIO;

* OBJIAJICTh CUCTEMOW YHUBEPCAIBbHBIX TI03HABATEIILHBIX JICHCTBHIA 00ECTICUNBACT
Cc(OPMHUPOBAHHOCTh KOTHUTUBHBIX HABBIKOB 00YUaIOIIIHXCSI.

YHuBepcajibHble KOMMYHHUKATHBHDIE 1€iiCTBUS

Obwenue:

* BOCIIPHHUMATD U (POPMYIUPOBATH CYXKICHHUSI, BBIPAXKATh IMOLIUU B TIPOIECCE BHITIOTHEHUS
MPAKTUYECKUX U TaOOPaTOPHBIX padoT;

* BBIpaKaTh ce0s (CBOIO TOUKY 3pEHHsI) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

* pacrmo3HaBaTh HeBepOaJbHbIE CPEACTBA OOIIEHUS, TOHUMATh 3HAYEHHE COLUATBHBIX
3HAKOB, 3HATh U PACIIO3HABATH MPEANOCHUIKH KOHMIUKTHBIX CUTYAIMI i CMST4aTh KOHMDIUKTHL,
BECTHU MIEPETOBOPHI;

* IOHUMATh HAMEPEHUS IPYTUX, MPOSBIATH YBAKHUTEILHOE OTHOIIIEHUE K COOSCETHUKY U B
KOPPEKTHOH opMe GopMyIHPOBATH CBOU BO3PAKECHHUS,

* B X0JI¢ AMAJIOTa W/WIH JUCKYCCUU 3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO
OMOJIOTHYECKON TeMBbI U BBICKA3bIBATh UJICH, HAIICIICHHBIE Ha pellleHrne OMOIOTHUeCcKOi 3a1auu U
nojiep>kaHue OIaroKenaTeIbHOCTH OOIIEeHNUS;



* COIIOCTABJISATh CBOU CYXKIECHMSI C CY)KICHUSMU JPYTrUX YYaCTHUKOB JUAJIOTa,
oOHapyXUBaTh pa3jIMYUe U CXOJICTBO MO3HIINH;

* MyOJIMYHO TPECTABIIATH PE3YJIbTATHI BBIMOJIHEHHOTO OMOJIOTHYECKOTO OTIBITA
(’KCnIepuMeHTa, UCCIIEI0BAHMS, TIPOEKTA);

* CAaMOCTOSITEIBHO BHIOUPATh (hOpMAT BBICTYIICHHUS C YIETOM 3a/1a4 IPE3CHTAINH U
0COOEHHOCTEH ayJTUTOPUU U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC U MUCHMEHHBIC TEKCTHI C
HCI0JIb30BAHUEM WIUTIOCTPATUBHBIX MAaTEPHUAJIOB.

Cosmecmuas deamenbHOCMb (COMPYOHULECMBO):

* IOHUMATh M UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON ¥ MHAUBHUIYAIBHON paboThl IPH
pelIeHNH KOHKPETHON OMOI0rHuecKoi mpooemMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS
rPYNIOBBIX (POPM B3aUMOJACUCTBUS TP PEIICHUH TIOCTABICHHONW yueOHOH 3a/1a4H;

* IPUHUMATD 11€JIb COBMECTHOM JIEATEIIbHOCTH, KOJJIEKTUBHO CTPOUTH JEHCTBUS MO €€
JOCTHKEHUIO: PACIIPENENTh POJIH, J0TOBAPUBATHCS, 00CYKIaTh IPOLIECC U PE3YIbTAT
COBMECTHOM pabOThI; yMETh 0000111aTh MHEHUSI HECKOJIBKUX JIFOACH, MPOSBIATH TOTOBHOCTh
PYKOBOJUTH, BBITIOJIHSTH IOPYUECHHS, TIOTIUHSATHCS,

* IJIJAHUPOBATh OPTAHU3ALINIO COBMECTHOU pabOThI, ONPEAEIATH CBOIO POJIb (C yUETOM
MPEANOYTEHUN U BOBMOYKHOCTEHN BCEX YIACTHHKOB B3aUMOICUCTBUS ), PACTIPECIIATh 3aa4n
MEXy YJIeHaMH KOMaH/[Ibl, y4aCTBOBAaTh B IPYNIOBBIX popmax paboTsl (00CyxeHusi, 0OMeH
MHEHHSIMH, «MO3TOBBIE IITYPMbD) U UHBIC);

* BBIMIOJIHATH CBOIO YaCTh Pa0OTHI, IOCTUTAaTh KAUECTBEHHOTO pe3yJibTaTa Mo CBOEMY
HaIpaBJICHUIO ¥ KOOPAUHUPOBATH CBOM JICHCTBUSI C IPYTUMU WICHAMH KOMaH/IbI;

* OLIEHMBATh Ka4E€CTBO CBOETO BKJIaJ1a B OOIIMI MPOIYKT IO KPUTEPHUSIM, CAMOCTOATEIHHO
chopMyITUPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI; CPABHUBAThH PE3YJIbTATHI C UCXOTHOM
3a/laueil U BKJIAJ] KaKJI0TO YJjieHa KOMaH[bl B IOCTH)KEHHE PE3YIbTaTOB, pa3AeiisiTh chepy
OTBETCTBEHHOCTH U MPOSBIIATH TOTOBHOCTh K IPEJOCTABICHUIO OTYETA MEPE IPYIIIONH;

* OBJIQJIETh CUCTEMOU YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JEHCTBUHN, KOTOpas
obecrnieunBaeT c(hOPMUPOBAHHOCTH COLMATBHBIX HABBIKOB U AMOIIMOHAJILHOTO UHTEIJIEKTa
oOyuaroniuxcs. YHUBepcajibHble peryJAiTUBHbIE 1eiicTBUSA

Camoopeanuzayus:

* BBIABIIATH IPOOJIEMBI JUISI PEIICHHUS B )KU3HEHHBIX U YUEOHBIX CUTYALUSIX, UCTIOIb3Ys
OMOJIOTMYeCKHUe 3HAHMUS,

* OPUEHTHUPOBATHCS B PA3IMUHBIX MOIX0JaX MPUHATHS PEIIeHUN (MHIUBUAYAIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHITHE PELICHUI IPYIIOii);

* CaMOCTOATEIHHO COCTABIISATH AITOPUTM PEIICHUS 3a/1auu (MM €r0 4acThb), BBIOUPATh
croco6 perieHus yaeOHONH OUOJIOrHYEeCKON 3a1auu ¢ Y4ETOM UMEIOLIUXCS PECYPCOB U
cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH MpeyIaracMble BApUAHTHI PELICHHIA;

* COCTABJIATH IJIaH JIEHCTBUH (IIJIaH pean3alii HAMEYEHHOTO alrOPUTMA PEIICHHS),
KOPPEKTUPOBATh MPEATIOKEHHBIN aJrOPUTM C YIETOM MOTYyYSHHs] HOBBIX OMOJIOTUYECKUX
3HaHM 00 N3yuaeMOM OHUOJIOTHUECKOM 0OBEKTE;

* JIeNIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEllIeHUE.

CaMoOKOHTPOJIb (peduiexkcus):

* BJIAJICTh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIINU U pehIeKCHH;

* 1aBaTh a/ICKBATHYIO OLIEHKY CUTYallUH U MPeJIarath MjiaH €€ U3MEHEHUS;

* YYUTBIBaTh KOHTEKCT U MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IpU
penieHnn yueOHOH OMOIOTHYeCKOH 3a1auu, aIaliTUPOBATh PEIIEHUE K MEHSIOIIIMCS
00CTOSITENBCTBAM;

* OOBSICHSTH IPUYUHBI IOCTHKEHUS (HEOCTUKEHHUSI) PE3yIbTATOB JICATEIBHOCTH, 1aBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY, YMETh HAXOJIUTh IO3UTHBHOE B TIPOU3OIIE/IIICH CUTYyaIIUH;

* BHOCUTBH KOPPEKTUBHI B ICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, N3MEHHUBIIIUXCS
CUTYaIii, YCTAHOBIIEHHBIX OIITMOOK, BO3HUKIIUX TPYAHOCTEH;

* OLICHUBATh COOTBETCTBHE pe3yibTaTa LUEIH U YCIOBUSIM.

* OMOLMOHAJIbHBII HHTEJJICKT:



* pa3nuyarh, Ha3bIBaTh U YIPaBJISITh COOCTBEHHBIMU AMOLIUMSAMU U SMOLUSAMU IPYTHUX;

* BBISIBJIATh U AHAJIM3UPOBATH IPUUMHBI SMOLIMI;

* CTaBUTH ce0s HA MECTO JPYroro 4eJoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHHUS APYTroro;

* PEryaupoBaTh COco0 BBIPAKEHUS SMOLIUH.

IIpunsiTue ceds u Apyrux:

* OCO3HAHHO OTHOCHUTHCS K JPYTOMY YEJIOBEKY, €Er0 MHEHHUIO;

* IPU3HABATh CBOE MPABO Ha OIIMOKY U TAaKOE K€ MPaBO APYroro;

* OTKPBITOCTb ce€0€ U JPYruM;

* 0CO3HABAaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

* OBJIAJIETh CUCTEMON YHUBEPCAJIbHBIX YUEOHBIX PETYJIATUBHBIX JEHCTBUI, KOTOpas
obecnieunBaeT (pOPMHPOBAHUE CMBICIOBBIX YCTAHOBOK JJMYHOCTH (BHYTPEHHSIS TIO3ULUS
JUYHOCTH), ¥ )KU3HEHHBIX HABBIKOB JINYHOCTH (yIpaBieHUs COOON, CaMOIUCIIUIUINHBL,
YCTOMYMBOTO MTOBEACHMUS).

[NPEJAMETHBIE PE3VJIbTATDBI

B pe3yabTaTe u3yuenusi yueoHoro npeamera «buosiorus» Ha ypoBHe cpeiHero oomero
o0pa3oBaHuM:

BbinmyCKHUK HA 0230BOM YPOBHE HAYYHUTCS:

—  pacKphIBaTh Ha MpUMEpax pPojb OWOJIOTHH B (hOPMHPOBAHHHM COBPEMEHHOW HAyYHOU
KapTUHBI MUPa B B IPAKTUIECCKOU JCSITEITLHOCTH JIFO/ICH;

— TIOHMMAaTh W OIHCBHIBATH B3aMMOCBS3b MEXIy €CTECTBEHHBIMH HayKaMHU: OHOJIOTHEH,
(hU3UKOH, XMMHUEH; yCTaHABIIMBATh B3aUMOCBSI3b IPUPOIHBIX SIBJICHU;

— TOHUMATh  CMBICN, pa3jinyaTh W  ONUCHIBATh  CHUCTEMHYIO  CBSI3b  MEXKIY
OCHOBOIIOJIATalONIMMH OHOJIOTHYECKUMH TIOHSTHAMU: KIIETKA, OPTraHW3M, BHJ, SKOCHCTEMA,
ounocdepa;

—  HCIIOJIb30BaTh OCHOBHBIE METOJbI HAYYHOTO TMO3HAHUS B YYEOHBIX OHOJIOTHYECKUX
UCCIIEIOBAHUSX, TIPOBOUTH SKCIICPUMEHTHI 110 U3YYCHUIO OMOJIOTHYECKIX OOBEKTOB U SIBICHUH,
OOBSICHATBH PE3yJbTAThl 3KCIIEPUMEHTOB, aHATU3UPOBATh UX, (GOPMYITHPOBATH BHIBOJIBI;

—  QopMyIupoBaTh TUNIOTE3bI HA OCHOBAHHH MPEUIOKEHHON OMOJIOTHUECKOW MHPOPMAIIUU
W TIpeyiaraTh BApUaHTHI IIPOBEPKHU TUTIOTES;

—  CpaBHHMBATh OHMOJIOTMYECKHE OOBEKTHI MEXKIy COOOW MO 3aJaHHBIM KPHUTEPHSM, JIEJIaTh
BBIBOJIBI U YMO3AKIIFOUCHHS HA OCHOBE CPaBHEHHSI,

—  00OCHOBBIBaTh €IMHCTBO XMUBOW M HEKHBOH MPUPOIBI, POJCTBO >KUBBIX OPraHH3MOB,
B3aMMOCBSI3U OPraHU3MOB U OKPYKAIOIIEH Cpellbl Ha OCHOBE OMOJIOTMYECKUX TEOPUH;

—  NPUBOJIUTH NMPUMEPHI BEHICCTB OCHOBHBIX TPYII OPraHUYECKUX COCAMHCHHUH KIICTKU
(6enKoB, )KUPOB, YIIEBOIOB, HYKJICHHOBBIX KUCIIOT);

—  pacro3HaBaTh KJIECTKHU (MPOKAPHOT M AYKAPHOT, PACTEHUH M dKHUBOTHBIX) MO ONUCAHHIO, HA
CXEMATUYCCKHX H300pKCHHSX; YCTAHABJIMBATH CBS3b CTPOCHUS M (YHKIUH KOMIIOHCHTOB
KJICTKH, 000CHOBBIBATH MHOTOO0OPA3He KICTOK;

—  pacro3HaBaTh MOMYJIALNIO U OMOJOTUYECKUH BUJ 10 OCHOBHBIM MTPU3HAKAM;

—  ONHCHIBaTh (PEHOTHUI MHOTOKJIETOYHBIX PACTEHUH U >KUBOTHBIX MO MOP(OIOTHUECKOMY
KPUTEPUIO;

—  0OBACHATH MHOTO0Opaszye OPraHU3MOB, PUMEHSS IBOJIIOLMOHHYIO TEOPHIO;

—  KkjaccuuIMpoBaTh OMONOTHYeCKHe OOBEKTHI HA OCHOBAHWU OJHOTO WM HECKOJBKHX
CYIIECTBEHHBIX MPU3HAKOB (TUMBI MUTAHUS, CIIOCOOBI BIXaHHUS U PA3MHOKEHHUS, 0COOEHHOCTHU
pa3BUTHS);

—  OOBSACHATH NPUYUHBI HACIIEJICTBEHHBIX 3a00JICBaHHUIA,

—  BBISBJATH U3MEHYHBOCTh Y OPTaHU3MOB; OOBSICHATH MPOSIBICHHE BUIOB U3MEHUHUBOCTH,
WCIIOJIB3YS 3aKOHOMEPHOCTH U3MEHUYUBOCTH; CpaBHHUBATh HACJICJICTBEHHYIO u
HEHACJIEJICTBEHHYIO U3MEHYHUBOCTH;



— BBIBIATH  MOpQosioThdeckue,  (PU3MOJIOTUYECKHE,  TOBEACHYECKHE  aJanTaliu
OpPraHu3MOB K cpesie OOMTaHUs U JEHCTBUIO HKOJIOTHIECKUX (PaKTOPOB;

—  COCTaBJIATh CXEMBI IEPEHOCA BELUIECTB U SHEPTUU B IKOCHCTEME (LIETH MTUTaHUs);

— TPUBOJIUTH JOKa3aTeJIbCTBA HEOOXOJMMOCTH COXpaHEHHUs OuopazHooOpasus s
YCTOMUYMBOIO Pa3BUTHUS U OXPaHbl OKPYKAIOLICH CPEbI;

—  OULEHMBATh JOCTOBEPHOCTh OWOJIOTHMYECKOW WH(GOpPMAINK, MOJYYeHHOW W3 Pa3HBIX
WCTOYHHUKOB, BBIJACIATh HEOOXOAMMYIO HWH(MOpMAIMIO ISl WCHOJB30BAHUS €€ B y4eOHOM
JESITEIbHOCTH U PELLICHUH IPAaKTUYECKUX 3a/1a4;

—  TPEACTaBIIATH OHOJOTMYECKYl0 HWH(GOpMAIMI0 B BHUAE TEKCTa, TaOmuupl, rpaduka,
JyarpamMmsl U JeJ1aTh BBIBOJIbl HA OCHOBAHUM MPECTABICHHBIX IaHHBIX;

—  OILICHMBaTh POJb JOCTUKEHUN T€HETHKHU, CEJEKLUUHU, OMOTEXHOJOTUU B IMPAKTUUYECKOU
NeSITEIbHOCTH YeJIOBEKA U B COOCTBEHHOM JKU3HH;

— OOBACHATH HEraTHMBHOE BIIMSHUE BELIECTB (AJIKOTroJii, HUKOTHHA, HApPKOTUYECKHX
BEIIECTB) HA 3apO/IbIILIEBOE PA3BUTHE YEIIOBEKA;

—  OOBACHATH NOCJEACTBUS BIUSHUS MyTareHOB;

—  OOBACHATH BO3MOKHBIE IPUYMHBI HACTIEACTBEHHBIX 3a00JIEBaHUH.

BrinyckHUK HA 6230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUThHCS:

— O0asamb HayuHoe O0O0bsCHeHUe OuonocudecKkuM ¢akmam, npoyeccam, AGLEHUSM,
3AKOHOMEPHOCMAM, UCNONb3YSL OUos02UHecKue meopuu (KiemoyHyio, 3800UYUOHHYIO), YUeHUe O
buocgepe, 3aKonbl HACIEOCMEEHHOCMU, 3AKOHOMEPHOCMU USMEHYUBOCTIU,

—  Xapaxkmepuzoeamv COBPEeMEHHble HANPAGICHUS 6 PA38Umuu OUOI02UU; ONUCHIBAMb UX
B03MOIHCHOE UCNONB308AHUE 8 NPAKMUHECKOU 0esiMelbHOCMIU,

—  CcpasHusams cnocoodwvl OelleHUst Kiemxu (Mumos u metos);

—  pewams 3a0ayu Ha nocmpoenue Gpaemenma smopou yenu JTHK no npeonoscennomy
@paemenmy nepsou, uPHK (MPHK) no yuacmxy /THK;

—  pewiamv 3a0ayu HA OnpeoeneHue KOIUYeCmed XPOMOCOM 6 COMAMUYECKUX U NOJOBbIX
KIemKax, a makxdce 6 KIemKkax neped Hauaiom Oelenus (Meuos3a uiu Mumosa) u no e2o
OKOHUAHUU (0J151 MHO2OKIIEMOYHBIX OP2AHUMOB);

—  pewiamv 2eHemuyecKkue 3a0ayu Ha MOHO2UOPUOHOE CKpewjusanue, COCMasisms CXembl
MOHO2UOPUOHO20 — CKDEWUBAHUSL, NPUMEHSISL  3AKOHbL  HACAEOCMBEHHOCMU U UCHOJIb3Y5L
OUOI0UUECKYIO MEPMUHOLO2UIO U CUMBOTUKY;

—  ycmauaeaueamv Mun HACAe008AHUs. U XApAaKmep NpPOsSeLeHUs NPUHAKaA Nno 3A0aHHOU
cxeme poOOCI06HOU, NPUMEHSISL 3AKOHbL HACIeOCMBEHHOCMIL,

—  OyeHusamv  pe3yIbmamvl  63AUMOOCUCMBU  Hel08eKA U  OKpycarwel  cpeovl,
NPOCHO3UPOBAMb  8O3MOMICHBIE NOCAEOCMEUSL OeIMEeNbHOCU Yelo8eKa Ollsl CYUWeCme08aHUs.
OMOENbHBIX ODUONOSUYECKUX 0OBEKMO8 U YeNblX NPUPOOHBIX CO0DUeCmS.

Conep:xanne yueOHoro npeamera 10-11 kiaccenl
10 KJIACC

BBenenue: posb 0uosiorum B (pOPMUPOBAHMU COBPEMEHHOH KAPTHHBI MUPa,
NpaKTHYeCKoe 3HaYeHHe OUOTOTrNYeCKUX 3HAHUI 24
PA3JIEJI 1. BUOJIOTUA KAK HAYKA. METObI HAYYHOI'O ITO3HAHMUA (54.)

Tema 1.1. Kparkas ucropus pa3surus 0uoJioruu. CucremMa 0M010rn4ecKuX HaAyK. (249)

Tema 1.2. CymHOCTb ¥ CBOWCTBA :KMBOT0. Y POBHH OPraHU3aluM U MeTObl NO3HAHMSA
*uBoii Matepun. (34). OCHOBHBIE CBONCTBA )XMBOW MaTepui. OCHOBHbBIE YPOBHH OpraHH3aINH
JKUBOU MaTepuHu.



PA3JIEJ 2. KJIETKA(204)

Tema 2.1. UcTopus uzyuenus kiaerku. Kiierounasi teopus.(24). OCHOBHBIE MOJIOKEHUS
KJIETOYHOU TEOPHH.

Tema 2.2. Xumnueckuii cocraB kieTkn.(84) Heopranmueckue BemiecTpa: Bojia, MUHEPAIbHBIC
cosm. Opranndeckue Beuiectsa. Jlunuapl, yriesoasl. benku. HykienHOBbIE KUCTOTHI.

Tema 2.3.CTpoeHne YyKapuoTHYECKOii M MPOKAPHOTHYECKOIi KJIeToK (64). CTpoeHue
3YKapuOTHYECKOM KiIeTKU. LluTomiazma, opranonbel. KiietouHoe s1po, XpOMOCOMBI.
[IpokapuoTnueckas KieTKa.

Tema 2.4. Peasn3anus HacjeacTBeHHO nHpopmanun B kierke.(24). [IHK — nocurens
HaCJIEICTBEHHOU NH(OopMaLuu.

Tema 2.5. Bupycbl.(24). Bupycsl. OcOOeHHOCTH CTpOEHUS, Pa3MHOKEHUS, 3SHAYCHHE.
PA3JIEJI 3. OPTAHU3M(384)

Tema 3.1. Opranusm — eauHoe nesnoe. ZKnu3HeaessTeJIbHOCTb M peryasinus GQyHKuun
opranusma (14)

Tema 3.2. O0OMeH BelllecTB M nMpeBpaiienne sHeprun— (4 4). DHEPreTHUCCKHI 0OMEH.
[Tnactuueckuit oOMeH. OTOCHHTES.

Tema 3.3. Pazmuo:kenune — 9u. Jlenenue kierkn. Muto3s. PasmHokeHne: 0Oecrioioe 1 mojaoBoe.
OO6pazoBaHue MOJIOBBIX KJIETOK. Meiio3. OmiogoTBOpeHue.

Tema 3.4. UnauBuayajibHoe pa3BUTHE OPraHu3MoB (OHTOreHe3) — 4 4. HauBuayaibHOE
paszBuTHe opraHu3MoB. OHTOTEHE3 YelIOBEeKa. PenpoIyKTUBHOE 310POBbE.

Tema 3.5. HacjiencTBEeHHOCTh U M3MEHYHBOCTD -15 4. ['eHeTHKa — HayKa 0 3aKOHOMEPHOCTSIX
HACJIEICTBEHHOCTU U U3MEHYMBOCTU. MOHOTHOpUHOE CKpeluBanue. Jurubpuanoe
CKpelllMBaHue. XpOMOCOMHas TEOpHsl HacaeACTBeHHOCTH. ['eHeTuka noia. I3MeHYMBOCTD:
HaCJIe/ICTBEHHAs M HEHACJIEICTBEHHAs. | 'eHeTHKa 1 3JJ0pOBbE YEIOBEKA.

Tema 3.6. Jlomectukanusi. OcHOBBI cesieKiuu. Buorexnosorust - 54. OCHOBBI CEJICKIUN:
METO/Ibl U JOCTUKEHUS. BUOTEXHOIOTHS: JOCTHKEHUS U MEPCTIEKTUBBI PA3BUTHSI.
buotexnonorus.

3axarouenue -1u

Pe3epBHoe Bpem. — 44

11 KNTACC

Beenenue (1 1)
PA3JIEJI 1. BU/I — 39 yacos.



Tema 1.1. UcTopusi 3BOJTIONMOHHBIX Heil — 8 4. Pa3Butne Ononoruu B 10JapBUHOBCKUN
nepuo. OBosironnonHas reopus K. b. Jlamapka. [Ipennoceuiku Bo3HUKHOBEHUs yueHUs Y.
JHapsuna. OBomtonnonHas teopus Y. Jlapsuna

Tema 1.2. CoBpemeHHOe 3BOJIIOLMOHHOEe y4yeHHe — 15 u. Kpurepuu Buna. [onynsuus —
C€AMHHNIAa BUJAa U 3BOJIFOIIUH. Cunrernyeckast TCOPH A SBOJIOIUHA. I[BI/DKYHH/IG CHIJIBI 5BOJIOLINH.
AnanTarys opraHu3MoB Kak pe3ysbTaT €CTeCTBEHHOro oToopa. BumoobOpasoBanue. I'naBHbIe
HAaIpaBJICHUS 3BOJIIOIMHU. Jl0Ka3aTenbCTBa 3BOJIIOIMH OPTaHUIECKOTO MHpA.

Tema 1.3. Ilpoucxoxaenue ;ku3Hu Ha 3emJie. — 84. Pa3Burue npencraBieHuii o
BO3HUKHOBCHHUH KHU3HU. COBpeMeHHBIe B3IJ1A4bl HA BOBHUKHOBCHHEC KU3HU. VcnoxxHeHME
JKMBBIX OpPraHM3MOB B ITPOLIECCE SBOJIIOINHA.

Tema 1.4. IlpoucxoxaeHue yejaoBexka. — 8 4.

['unoTessl mporcxoxaeHus yenoBeka. [1o0keHne yeoBeka B CUCTEME OPraHuYeCKOTr0 MHPA.
[TosoxkeHne yenoBeKka B CUCTEME KUBOTHOTO MUpa. OCHOBHBIE ATAIlbl YBOJIIOLMH YEITOBEKA.
Pacwl yenoseka.

PA3JAEJI 2. 9KOCUCTEMBDBI -22 yaca.

Tema 2.1.9konoruveckue Gpakropsl - 6 4. [IpeMer 1 337291 SKOJIOTUN. IKOJIOTHICSCKHE
(bakTopsl cpeapl. B3auMooTHOIIEHHS] MEX Y OPraHU3MaMH.

Tema 2.2. CTpykTypa 3Kk0cucTeM - 8 4. CTpykTypa s3kocucteM. [IuieBpie cBs3U, KPyroBOPOT B
skocucTeMax. [I[pyuunHbI yCTOMYMBOCTH M CMEHBI SKOCUCTEM. BiusHue yenoBeka. ArpoieHO3bl.

Tema 2.3. buocdepa — rinodanbHas 3xkocucrema — 4 4, Ctpykrypa omocdepsl. Yuenne B.U.
Bepnanckoro o 6uochepe. Kpyrosopor BermiecTs.

Tema 2.4. buocdepa u yenoBek — 4 4. ['1o6anbHBIC SKOJOTUYECKUE MPOOJIEMBI 1 MYTH HUX
peuienus. OxpaHa NpUpPO/IbL.

3akiarouenue — 1 4.

Pe3epBHoe Bpemsi — 6 4. (IloBTOpeHue).

IlepeyeHb J1A00PATOPHBLIX M NPAKTUYECKUX PA0OT

o kypcey «buogorusay 10-11 kiaacchl

10 kiaace

JlaGopatopHas padora Nel «CpaBHeHHE CTPOCHUS KIETOK pAaCTEHUH, KUBOTHBIX, TPHOOB U
OakTepuii»

JladopaTopHas padora Ne 2. « CocTaBiieHHE AIIEMEHTapHBIX CXEM CKpelIuBaHus. Pemienue
TEHETUYECKUX 3a7au»

JlabopaTopnasi pabora Ne 3. «/3y4eHne N3MEHUNBOCTH, IOCTPOEHUE BAPUALIMOHHOTO psijia U
BAPUALIMOHHON KPUBOI».



JladopaTopHas padora Ne 4. «AHaNM3 U OI[EHKA ITUYECKUX aCIEKTOB PA3BUTHUSI HEKOTOPBIX

HUCCIIETOBAHNI B OMOTEXHOIOTUNY

11 kaace
JlaGopatopuas padoraNel. «CpaBHeHHE BUAOB 110 MOP(OIOTHUIECKOMY KPUTEPHUIO.

JlaGopaTopnasi padoTraNe2. «BeIsSBICHHE TPUCTIOCOOICHHUI OPraHU3MOB K BIIHSTHHIO

Pa3IMYHbIX HKOJIOTHUECKUX (PAKTOPOBY».

JladopaTopHas padora Ne3. «BrisiBiieHrE IPU3HAKOB CXOCTBA 3aPOJIBIIICH YeIOBEKa U APYTHX

MJICKOIIUTAIOIMX, KaK JOKa3aTCIbCTBO UX POACTBA».

JladopaTopuas padora Ned. «CocTaBiieHHE MUIIEBHIX LIETICH.

JlabGoparopHasi padora NeS. «3y4yeHue u onucaHnue 3KOCUCTEM CBOCH MECTHOCTH».

IIpakTnueckas padora Nel. «OueHka aHTPONOTEHHBIX U3MEHEHHH B IPUPOAEL».

TeMaTHuecKOe pacnpeaejeHue 4acoB

Paspgen Koa Tembl Koa OcHoOBHBIE BHU/bI 1eATEJIbHOCTH OcHOBHbBIE
-BO -BO HalnpasBJIeH
00y4aromuxcs
qac qac usi
OB OB BoOcCnmMTare
(Ha ypoBHE YHHBEPCAJIbHBIX Y4eOHbIX -
HeﬁCTBHﬁ) nesiTeJIbHOC
T™H
10 KITIACC
BBenenue: 1y OOBACHAIOT POIb OMOJIIOTHH B (POPMHUPOBAHUU 1.25
poab HAaYYHOI'O MUPOBO33PEHHS. Y CTAaHABINBAIOT CBSI3H
Ouonorun B OmoNoruy ¢ APyruMu HayKaMu. [IpuBOIST TpuMephl
$popmuposan COBPEMEHHBIX HAMPABJICHUI B OHOIOTUH 1 ONPEIENISIOT
uu
. UX 329K U PEIMEThl H3y9eHUs..
COBpeMeHHOI
KAPTUHBI
MHupa,
MPAKTUYECKO
€  3HauyeHHe
OuosIoru4ecK
UX 3HAHUI
Buosorus 54 OrmpeiensroT MOHATHS B XO/I¢ U3Y4CHUS TEMBI.
KAaK  HayKa. OOBSACHSIOT POITb OMOJIOTHH B POPMUPOBAHUN
MeToani HAYYHOT0 MHPOBO33peHus. OLEHUBAIOT
HAVIHOLO BKJIAJ] PA3JINYHBIX YYECHBIX-OHOJIOrOB B Pa3BUTHE HAYKH
y OuoIIOrHuy, BKJIa]] OUOIIOTMYECKHUX TEOPHH B
MO3HAHMSA . .
(bopMHUpOBaHIE COBPEMEHHOH eCTECTBEHHO-HAYYHOU
N KapTHHBI MUpA. Y CTAHABIUBAOT CBSI3H OUOJIOTHH €
paTkas UCTOpHA | 29 JOpYruMu Haykamu. [IpUBOIST IpUMeEpBI COBPEMEHHBIX 135
pasBuTIA HAIPaBJICHUI B OMOJIOTUH M OTIPENSIISFOT HX 3a71a4d U
Ouornornu.




Cucrema TIpeaAMeThl n3ydeHusl. ['0ToBST cooOmeHust (JTOKIaIbl,
OMOIOTNIECKUX pedepatsl, pe3eHTaIN) O BKIIa/I€ BHIAIOIIUXCS yIEHBIX
HayK B pa3BHUTHE OMOJIOTHH.
CymHocTh U 34 Omnpenensror NoHATHS, (HOPMHUPYEMbIE B X0/I€ U3yIEHHS 4,6,7
CBOICcTBa TeMbl. BBIIEISIIOT CyliecTBEHHBIE TIPU3HAKH JKUBOH
YKHBOTO. Y POBHH HPUPOIIBI U OMOJOTUYECKUX CUCTEM (KJIETKH, OpraHu3Ma,
OpraHu3aIu BU/Ia, DKOCHCTEMBbI). XapaKTepH3yIOT OCHOBHBIE CBOWCTBA
YKHBOW MaTepuH. KHUBOro. OOBSCHAIOT OCHOBHBIE IPUUUHBI 3aTPYyTHEHHH,
Buonornueckue CBSI3aHHBIX C OMPE/ETICHUEM TOHSITHUS «OKU3HBY.
CHCTEMBI KaK OOBSICHSIIOT Pa3IM4Ks U €AUHCTBO KUBOU M HEXKHBOM
npeMeT npupozpl. [IpuBoasST IpUMeEpHI CHCTEM Pa3HOrO YPOBHS
W3Y4YCHUS opranuzanui. [IpuBoIsT NOKa3aTeNbCTBA yPOBHEBOM
Ouororuu. OpraHM3aIy ¥ YBOJIIOLUH )KUBOW TIPUPOJIBL.
Meronpl
Ouosoruu
Kaerka 204
Uctopus 1y XapakTepu3yroT CofiepKaHue KJIETOUHOM TEOpHH. 1.5.6
U3yIEHUSI OOBSICHSIIOT BKJIa]| KIIETOYHOH TEOpUH B (hOPMHUPOBAHHUE
KIIETKH. COBPEMEHHOH eCTEeCTBEHHO-
Kierounast HAaYYHON KapTHHBI MUPA; BKJIAJ yICHBIX
Teopust — HUccIeioBaTeliell KJIeTKH B pa3BUTHE OMOJIOrNYeCcKOn
Hayku. [IpuBO/ISIT TOKa3aTeNbCTBA POACTBA HKHBBIX
OpPraHU3MOB C UCIIOJIb30BAHUEM I0JIOKEHUHN KIIETOUHON
TEOpUH. AHAJIM3UPYIOT U CPAaBHUBAIOT OCHOBHBIE METO/IBI
IIUTOJIOTHH.
XUMHUUECKHUI 8u XapakTepu3yroT 0COOCHHOCTH CTPOCHHUS, 2.5.7
cocTaB CBOICTBA M POJIb HEOPIAHMYECKHX U OPTaHNYECKUX
KJICTKU BEILECTB, BXOMAIINX B COCTAB )KUBBIX OPraHU3MOB.
Y craHaBIUBaIOT IPUYMHHO- CIIEICTBEHHBIC CBSI3H MEXIY
XUMHYECKHM CTPOCHHEM, CBOHCTBAMH U (PyHKIUSAMU
BEILIECTB HAa OCHOBE TEKCTOB M PUCYHKOB y4eOHHKA.
[IpuBOASAT MpUMEpHI YIIeBOJOB, TUIHAOB, OSIKOB,
HYKJICHHOBBIX KHCJIOT U IPYTHX OPIaHHMYECKUX BEIIECTB,
BXOJSIINX B COCTAaB OPraHU3MOB, MECT UX JIOKAJIH3AL[HU
1 OMOJTOTHYECKON POITH.
Crpoenue 64 XapakTepu3yroT KIETKy KaK CTPyKTypHO- 2.5.6.7
9YKapHOTHYECKON (YHKIMOHAIBHYIO €IMHUILY )KUBOT0. BeIiernsror
u CYILLIECTBEHHBIE MPU3HAKU CTPOCHUS KIICTKH, €e
MIPOKapHOTUYECKO OpraHOHUIIOB, S1pa, MEMOPaHBI, XPOMOCOM, NOSIAEPHBIX U
i SAEPHBIX KIETOK, KJIETOK PACTEHHH, JKMBOTHBIX U I'PHOOB.
KIIETOK CpaBHHUBAIOT OCOOCHHOCTH CTPOCHUS AOSIIEPHBIX U
SAEPHBIX KIIETOK, KJIETOK PaCTeHHH, )KUBOTHBIX ¥ I'PHOOB
1 JIeTal0T BBIBOJIBI HA OCHOBE CPAaBHEHHMS. Y CTAHABIMBAIOT
MIPUYMHHO-CIICICTBEHHBIE CBSI3H MEXK/y CTPOCHHEM H
(hyHKIIAMEU OMOJIOTMYECKUX CHCTEM Ha MPpUMeEpe KIETKH,
€€ OpraHOMJIOB M BBIIOJIHAEMBIX UIMU (DYHKUHIA.
Peammzanms 24 Briensror GpyHIaMeHTanbHBINA Iporece B OMOTOrMIeCKIX 1.5.6
HACJIE/ICTBEHHOMN CHCTEMAax — pealM3alliio HHPOPMALH B KIIETKE.
nHbOpMaIUK B BeImensioT cylecTBeHHbIE MPU3HAKN TEHETHYECKOI0
KJIETKE koja. OIHCHIBAIOT M CPABHUBAIOT IIPOLIECCHI
TPAHCKPHITITUHN U TpaHCIAH. OOBACHIIOT POITb
BOCIIPOHM3BE/ICHHUS U ITepeiauyl HaClIeICTBEHHOM
nH(OPMAIMK B CYLIECTBOBAHUH U Pa3BUTHH KU3HH Ha
3emue.
Bupycsr 24 Beiiendror cynecTBeHHbIE IPU3HAKY CTPOESHUS 1.3.5.8

1 )KN3HEHHBIX IIUKJIIOB BUPYCOB. XapaKTepH3YIOT
pOIb BUPYCOB Kak BO30OyanTeIen

Oorne3Hel 1 Kak epeHOCUNKOB T€HETHY ECKOM
nHpopmanyu. OO0CHOBBIBAIOT MEPEI

PO UITAKTHKN BUPYCHBIX 3a00JI€BaHMI.




Haxomst napopmanuio o BUpycax U BUPYCHBIX
3a00JIeBaHMSX B PA3IMIHBIX HCTOYHUKAX,
AQHAJIN3UPYIOT U OLEHUBAIOT €€, HUHTEPIPETUPYIOT
W TIPEJICTaBIISIIOT B Pa3HBIX (hopMax

Opranuzm

38u

Opranusm —
€IMHOE 11eTI0e.
KuznenestenbHO
CTh U PEryJISAIUsI
GbyHKIMH
opraHuszma

lu

BLII[eJ'IHIOT CYIIECTBCHHBIC NPU3HAKHW OJHOKJICTOYHBIX U
MHOTI'OKJICTOYHBIX OPTaHU3MOB. CpaBHI/IBaIOT
OJHOKJIECTOYHBIC, MHOT'OKJICTOYHBIC OPIraHU3Mbl U KOJIOHUU
OJHOKJICTOYHBIX OPraHU3MOB U JCJIal0T BHIBOAbI Ha
OCHOBE€ CpaBHCHMUA. OHpeZ[eJ'IHIOT OCHOBHBIC ITPOLECCHI,
XapaKTCPHBIC MJIA JKUBBIX OPraHU3MOB. CpaBHI/IBaIOT
MPONECChI PETYIALNU B PACTUTCIIBHBIX U )KUBOTHBIX
opraHmu3smax. HpI/IBOZ[HT IPpUMEPLI, MOATBEPKAAIOIIUEC, YTO
TOMEO0CTa3 ABJACTCA TUHAMUYCCKUM PABHOBCCHUECM.

1.24

OOMeH BEILECTB U
npeBpaIieHue
SHEPrUu

4y

XapakTepr3yroT (pyHIaMeHTallbHbIe

MpoIecChl B OMOJIOTMYECKUX CUCTEMax — OOMEH BEIIECTB
U MIpEBpaleHe SHEPTUHU. BhIENsIoT cyliecTBeHHbIe
MPU3HAKH TPOIECCOB )KU3ZHEESITEIIbHOCTH KIIETKH.
CpaBHHUBAIOT IIACTHYECKUI U SHEPTEeTUYECKUIT OOMEH U
JIealoT BBIBOABI HA OCHOBE CTpOeHUsL. CpaBHUBAIOT
OpraHM3MBI [0 TUIY MUTAHUS U JISNIAIOT BBIBOJIBI HA
OCHOBE CpaBHEHUA. PackpbIBatoT 3HaueHUE (hOTOCUHTE3A.
XapakTepu3yroT CBETOBYIO U TEMHOBYIO (pa3bl
¢oTocunTe3a. PackphIBaloT 3HaUEHNE XEMOCHHTE3A.

1.5

Pa3smuokenue

9y

XapakTepu3yroT OMOJI0rNYecKOe 3HaUCHUE U OCHOBHBIC
(a3bl MUTO3a, UCIIONB3YS PUCYHKH y4eOHHKa. Beiensior
CYILIECTBEHHBIE TIPU3HAKHU TPOLIECCOB PA3MHOKEHHUS U
OILIOJIOTBOPEHHSL.

OnuchIBarOT Coco0bl BEreTaATUBHOI'O PA3MHOKEHHSI.
[TpuBoaAT npuMepsl OPraHN3MOB, PA3MHOKAIOIUXCSI
0€eCroBIM U MOJIOBBIM ITyTEM. XapaKTepU3yoT
OnoJIOrHYecKoe 3HaUCHUE 1 OCHOBHBIE (ha3bl Meiio3a,
UCHOJIB3Ysl PUCYHKH y4eOHHKa. XapaKTepu3yloT CTa 1
00pa30BaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX, UCTIONb3Ys
cxemy yueOHuka. OOBSICHAIOT ONOTOTHYECKYIO CYITHOCTD
OIIOZOTBOPEHHSI. XapaKTepH3yIOT 0COOCHHOCTH
JIBOMHOTO OTIOAOTBOPEHHUS y pacTeHuid. Onpenensior
3Ha4YEHHE UCKYCCTBEHHOTO OIJIOA0TBOPEHMSI.
CpaBHHUBAIOT MUTO3 U MEHO03, AHICKICTKH

U CIIEPMATO30M]Ibl, CIIEPMATOTEHE3 U OBOI'€HES,

TI0JIOBOE M OECTIONO0E Pa3MHOKEHHE U JETAI0T BHIBOBI HA
OCHOBE cpaBHeHus. PematoT 6nonaorndeckue 3aJaun.

5.6

WuauBuayanbHOE
pasBuTHE
OpPTaHU3MOB
(oHTOTEHE3)

4q

XapaxkTepu3yloT epHo/Ibl OHTOreHe3a. ONHUCHIBAIOT
0COOEHHOCTH MHIUBHAYAIFHOTO PA3BUTHS YEJIOBEKA.
OreHNBAIOT BIUSHIE (DaKTOPOB BHEIIHEH CpeIbl Ha
pasButhe 3aposiia. OOBICHAIOT OTPUIIATETHFHOE
BIIMSIHUE QJIKOTOJIsT, HUKOTHHA, HAPKOTHYECKHUX BEILECTB
Ha Pa3BUTHE 3apOBIIIA YeNIOBEKa; IIPHYNHBI HAPYLICHHI
Pa3BHTHS OPTaHU3MOB. AHAIU3UPYIOT U OIICHHBAIOT
LIeTIEBBIC U CMBICTIOBBIC YCTAHOBKH B CBOMX JCHCTBHAX
1 MOCTYIIKaX 110 OTHOLICHHIO K CBOEMY 37I0POBBIO,
TIOCIIE/ICTBHS BIUSIHUS (PaKTOPOB PUCKA HA 3]I0POBBE.
OOGOCHOBBIBAIOT MEPHI MPOPIITAKTHKH BPEIHBIX
npuBbraeK. CpaBHUBAIOT SMOPHUOHANBHBINA U
TTOCTIMOPHOHAIBHBIN TTEPUOBI HHIUBHYAITEHOTO
pa3BUTHSL, TIPAMOE U HETIPSIMOE Pa3BUTHE U JICNIAIOT
BBIBOJIbI HA OCHOBE CPABHEHHUSL.

3.5.6

HaCJ'Ie,I[CTBCHHOCT
b

154

OmnpenernsitoT OCHOBHBIE 33]]a4l COBPEMEHHOMH
TeHETHKHU. XapaKTepu3yIoT COAepKaHne
3aKOHOMEPHOCTEH HaCIIe/I0BaHMsl, yCTAHOBJICHHBIX [

3.5.6




1 U3SMCHYHUBOCTb

Menzenem, XpOMOCOMHOM T€OpUU HACIIEICTBEHHOCTH;
COBPEMEHHBIX MPEJCTABICHUN O FeHE U TeHOME,
3aKOHOMEpHOCTEH m3MeHINBOCTH. OOBACHSIOT BKIIAT I
MeHnnens 1 IpyTUX YUICHBIX B pa3BUTHE OUOJIOTHYCSCKOM
HayKH, 3HaYCHHE YCTAHOBJIEHHBIX UMU 3aKOHOMEPHOCTEN
B (hOPMUPOBAHUHU COBPEMCHHOM €CTECTBCHHO-HAYUHOM
KapTUHBI MUPA; TPUYUHBI HACIIEICTBEHHBIX U
HEeHaclleJICTBEHHbIX U3MeHeHui. [TpuBosT
JI0Ka3aTeNbCTBA POJICTBA KUBBIX OPTaHU3MOB HA OCHOBE
MOJIO’KEHUH TeHeTUKU. [1omb3yIoTCsl TeHeTHYecKOo
TEPMUHOJIOTHEN U CUMBOJIUKOU. PelaroT sjeMeHTapHbie
reHeTnyeckue 3aauu. COCTaBIISIIOT 2JIEMEHTAPHBIE CXEMbI
ckperuBanus. OOBSICHSIOT BIUSIHIC MyTarcHOB Ha
OpraHu3M YelloBeKa, BOSHUKHOBEHUE HACIIECTBEHHBIX
3a00ieBaHNH, MyTalUii.

JlomecTukanusi.
OCHOBBI
CEJICKIINUH.
Buorexnonorus

5q

OnpenensitoT IJIaBHbIE 3a7]aud ¥ HATIPaBJICHUS
COBPEMEHHOM CeNeKIH. XapaKTepu3yroT

Bkian H. . BaBuioBa B pa3Butne OMOJI0rn4ecKol HayKu.
O1eHNBAIOT TOCTH)KEHUS U MEPCIEKTUBBI OTEUECTBEHHOM
1 MUPOBOM CeNeKIuu. XapaKTepru3yrT METO bl
CeJIeKIIMOHHOM paboThl. CpaBHUBAIOT JOMECTUKAIIMIO U
CEJIEKIIMIO, MACCOBBIM U MHIUBHYaJIbHBII 0TOOP.
BrIensioT cyiiecTBeHHbIE IPU3HAKU Ipoliecca
UCKYCCTBEHHOro 0TOopa. CoOMpatoT U aHAIU3UPYIOT
nH(OpPMALINIO O EITETLHOCTH MECTHBIX CEeNIEKITMOHHBIX
LIEHTPOB M CTaHIMI, CECMEHHBIX XO35HCTB,
COPTOHCIIBITATENIBHBIX Y4acTKOB U Ap.O1eHNBAOT
JIOCTHKEHHS U TIEPCIIEKTUBBI PA3BUTHsI COBPEMEHHOM
OMOTEXHOJIOTUH.

1.35

3akJioueHue

1u

PesepBHoe
BpeMms

3y

HTroro

68

11 ko

ace

BBenenne

1u

Ornpenensror MoHATHs, GOPMHUPYEMBbIE B XO€ U3YUCHHS
TEMBI.

1.2

Bug

394y

HUcropus
9BOJTFOLIMOHHBIX
unaen

8u

O1eHMBalOT BKJIA/ PA3IMYHBIX YUEHBIX B Pa3BUTHE
O6uonmornueckoil Haykn. OTIEHUBAIOT MPEITOCHITKH
BO3HUKHOBeHUs yueHus Y. JlapBuna. Xapakrepusyor
coJiepKaHue 3BOIOUMOHHON Teopun Y. [{apBuna.
CpaBHHUBAIOT ONPEETICHHYIO U HEOIPEIENIECHHYTO
W3MEHYMBOCTh, NCKYCCTBEHHBIN M €CTECTBEHHBIH 0TOOP,
(hopmBI OOPHOBI 32 CYIIECTBOBAHKE U JICTAIOT BEIBOIBI HA
OCHOBE CpPAaBHEHHSI.

1.35

CoBpemeHHOE
9BOJIIOIIMOHHOE
y4eHue

154

OOBSACHSIOT BKJIAJ SBOIIOIOHHON TEOPUH B
(hopMupOBaHKE COBPEMEHHOH €CTECTBEHHO- HAYTHOM
KapTuHbl Mupa. OnpenensioT Kputepun Buia. ONUCHIBAIOT
oco0eit BuIa Mo MOp(OIOTHIECKOMY KPUTEPHIO.
XapakTepu3yroT NOMYJISIHIO KaK CTPYKTYPHYIO €THHUILY
BU/IA ¥ €IMHUILY SBOJIONNHU. XapaKTePH3YIOT OCHOBHBIE
(haxrops! sBoForIK. CpaBHUBAIOT MMPOCTPAHCTBEHHYIO U
OHMOITOTHYECKYIO H30IIANINI0, (POPMBI €CTECTBEHHOTO
oTOOpa M JeNal0T BHIBO/BI HA OCHOBE CPABHEHUSL.
XapakTepu3yloT OCHOBHBIE ATl OPTaHU3MOB K
ycnoBusiM oonuTtanusi. CpaBHUBAIOT OCHOBHBIE CIIOCOOBI U
ITyTH BUA000pa30BaHMsl, OMOIOrMYECKUH Mporpece U
perpecc u JienaroT BIBOJbI HA OCHOBE CPaBHEHMSI.
OOBSICHSIFOT TPUYMHBI YBOJIOLNH, H3MEHSIEMOCTH BHJIOB.

1.5




IIpuBonsT AOKa3aTENbLCTBA POJCTBA KUBBIX OPraHU3MOB
Ha OCHOBE TOJI0KEHUH 3BOIIOIMOHHOTO YUSHHUS.
JloKa3BIBaIOT, YTO COXPAHEHHE MHOT000pa3usi BUIOB
SIBIISICTCSI OCHOBOH YCTOHYMBOTO pa3BUTHS OHOCHEPHI.
IIpuBOIAT OCHOBHBIE 1OKA3aTENbCTBA SBOIIOIUU
OpPraHUYEeCKOro Mupa.

[Ipoucxoxnenue
U pa3BUTHE
JKU3HU Ha 3emiie

8u

OmnpenensroT NoHATHS, HOPMHUPYEMbIE B X0/I€ U3yIEHHS
TEeMbl. AHAJIM3UPYIOT ¥ OLIEHUBAIOT Pa3INuHbIC THIIOTE3bI
MIPOMCXOXK/ICHNST )KU3HHU. XapaKTepU3yloT OCHOBHBIE
9TaIbl OMOJIOTUYECKOI YBOIIONUH Ha 3eMJie. Y4acTBYIOT B
JIICKYCCHH IO 00CYXK/ICHHIO TUIIOTE3 ITPOUCX OXKICHHS
JKM3HU M apTYMEHTUPYIOT CBOIO TOUKY 3peHus. Paboraror
C WUTIOCTPALMSIMHU YU9eOHUKa.

1.35.6

[Ipoucxoxnaenue
yeJoBeKa

8u

AHaAIU3UPYIOT U OLICHUBAIOT Pa3IMYHbIC THITOTE3bI
MPOUCXOXKJIEHUs YesioBeka. ONpeaensioT MojJoKeHne
YEIIOBEKA B CUCTEME JKUBOTHOI'O MUPA. APryMEHTHPOBAHO
JIOKa3bIBAIOT MMPHUHAJUICKHOCTh YeJIOBEKa K ONpe/Ie/IeHHON
CHCTEMaTHYCCKOM Tpymie. BoISABISIOT MPU3HAKU CXOACTBA
3apOJIBIIICH YeTOBEKa U IPYTHUX MIICKOIIUTAIOIIAX KaK
JIOKa3aTeIbCTBO X POJICTBA. XapaKTEPU3yIOT OCHOBHBIE
OTallbl aHTPOIIOI'CHE3A. 3HaKOMﬂTCﬂ C MEXaHU3MOM
pacooOpa3zoBaHus, OTMEUast CIUHCTBO MPOUCXOMKICHUSI
pac.

1.5

IKOCHCTEMBI
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DKOJ0ru4YecKue
(axTopsI

6u

OnpeesnsifoT OCHOBHBIE 33/1a4l COBPEMEHHON 3KOJIOTHH.
Pa3nnyatoT OCHOBHBIE TPYIITBI SKOJIOTHUECKUX (PaKTOPOB
(abuoTnueckux, OMOTUYECKUX, AHTPOIIOT €HHBIX ).
OOBACHIIOT 3aKOHOMEPHOCTHU BIMSHUS SKOIOTHIECKUX
(haxTOpOB Ha OpPraHU3MBbL. XapaKTEePH3YIOT OCHOBHbIE
abuornyeckue GakTopsl (TeMIeparypy, BIaKHOCTb, CBET).
[IpuBOIAT MPUMEPHI MPUCTIOCOOICHUI OPTaHU3MOB K
JEHCTBHIO 3KOJIOTHYecKuX (akTopoB. ONUCHIBAIOT
OCHOBHBIC OMOTHYECKHE (haKTOPbI, HA KOHKPETHBIX
HpUMepax JIEMOHCTPUPYIOT UX 3HaueHue. OLeHNBaOT
POIIb SKOJIOTHYECKHX (DAKTOPOB B KUZHEIEATEILHOCTH
opranu3moB. [IpuBondaT noka3aTenbCcTBa B3aUMOCBSI3EN
OpraHU3MOB U OKPYKarolel cpeibl.
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CrpykTypa
9KOCHCTEM

8u

OmnpenenstoT CTpYKTYPY 9KOCUCTEMBbI
(TIpOCTPaHCTBEHHYIO, BUJOBYIO, SKOJIOTHYECKYIO).
JlaroT XxapaKTepuCTUKY NPOIYIIEHTOB, KOHCYMEHTOB,
PEIYLIEHTOB. BhIIEnsIoT cylecTBeHHbIE IPU3HAKH
9KOCHCTEM, MPOIECcCa KPYrOBOPOTa BELIECTB U
TIpeBpaIIeHIid YHEPTHUH B dKocucTeMax. OOBSICHAIOT
MIPUYMHBI YCTOWYNBOCTH U CMEHBI 9KOCHUCTEM.
Jloka3BIBaIOT, YTO COXpaHEHHe OMOpa3HOOOpa3usi
ABIIIETCS. OCHOBOM YCTOMYMBOCTH KOCUCTEM.
XapakTepu3yloT BIHUSHHAE YETIOBEKA HAa SKOCHCTEMBI.
CpaBHHUBAIOT UCKYCCTBEHHbIE U IPUPOTHBIE SKOCHCTEMBI.
Jlenarot BBIBOBI HAa OCHOBE cpaBHEHMs. COCTaBIIAIOT
3JIEMEHTAPHBIE CXEMBbI IEPEHOCA BEIIECTB M YHEPTHH B
IKOCHCTeMaXx (IIEMH U CETH).

3.4.5

2.3. Buocdepa —
riodajabHas
JKOCUCTEMA

4q

XapaxkTepu3yloT H CPaBHUBAIOT OCHOBHBIE

THUTIBI BelecTBa Orocdeprl. XapaKTepu3yroT ComepiKaHue
yuenust B. . BepHanckoro o 6mocdepe, ero BKiIaa B
pasButHe Omonorndeckoii Hayku. OTnpeIessIoT CBOMCTBA
orocdeps! Kak rTo0abHON YKOCUCTEMBL. [TpuBomsT
JIOKa3aTeNbCTBA €ANHCTBA KMBOW U HEKUBOM TTPHUPOJIBI,
WCTIONB3Ys 3HAHUS O KPYroBOPOTE BELIECTB B Onocgepe.
BeiensioT cymmecTBeHHbIe TPU3HAKK TIpolIiecca
KPYroBOpOTa BEIIECTB M NPEBpAICHNH SHEeprun B OHoche

3.8




3KOCHCTEMA

pasBuTHE Gronorrgeckoi Hayku. OTpeerstoT CBOHCTBa
6uocdeps! Kak rI00aIbHON 3KOCHCTEMBL. [IpUBOAAT
J0Ka3aTeNbCTBA EMHCTRA )KUBOM U HEXKMBOM IPUPOJIEBL,
HACIIONB3YS 3HAHHAS O KPyTOBOPOTE BEMIECTB B Gmochepe.
XapaKTepu3yIOT POJIb XUBEIX OPTAHH3MOB B Grocdepe.
BEIIEnIOT CyIIeCTBEHHbIE IPU3HAKY TTPoLecca
KpYTOBOPOTA BEMIECTB H MPEBPAILICHAN SHEPTHH B
Guochepe.

2.4.buochepanm | 44
9eJIOBEK

ABanu3UpyIOT U OI[EHUBAIOT COBPEMEHHEIC
rI06aBHEIE SKOJIOTHIeCKye MPobIeMsl U

IyTH MX PELIEHy s, IOCHECTBHS COGCTBEHHOM
IEATENLHOCTH B OKpYXKaIOIIEH cpene;
GHONOrMYECKYI0 UH(POPMALHIO O TII00aNbHbIX
SKOJIOrUIECKHX TPobieMax, MOIyIaeMyro

F3 Pa3HBIX MCTOYHUKOB; LIETIEBBIE ¥ CMBICIIOBEBIE
YCTAHOBKHY B CBOMX JEHCTBUAX ¥ MOCTYIKAX IO
OTHOIIEHHIO K OKpy»Karomiel cpeze. Brimpuraior
THTIOTE35I O BO3MOXXHEIX IIOCNIENCTBHAX NEATEIBHOCTH
9eI0BEKa B 3KOCHCTEMAX.

3.8

3akiiodenune | 1g

PesepBHOE 64
BpeM#

Hroro 684

Hroro 3a 10- | 136 “
il KJIacehl |

COI'JTACOBAHO:

TTpoTokon 3acefaHus
METOIWIECKOT0 O0BEIHHEHAS yIHUTEIEH
reorpatum, Guonoruu, xumud COLI Ne 18
G OFZ 2022 romaNe 1

COTI'JIACOBAHO:
) extopa no YBP

- JIuxomneena I'.H.

30 _O0J

2022 ropma

18




