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ITpn pa3paboTke mporpammbl MO OHOJOTMM TEOPETUYECKYHO OCHOBY ISt
ONPEACTIEHUST TOAXOJ0B K (POPMUPOBAHUIO COACPXaHMs Y4YeOHOro MpeaMeTa
«buonorus» cocraBunu: KoHUENTyalbHble ToJokeHus DOI'OC  COO o
B3aMMOOOYCIIOBJIEHHOCTH  LENEH, COACPXKAHMs, PE3yJbTaroB OOy4YCHHS W
TpeOOBaHMI K YPOBHIO MOJTOTOBKM BBITYCKHUKOB, TIOJIOKEHUS 00 OOIMIMX LENIX U
NPUHLIMIAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHAE CHCTEMBI CPEIHETO
oOmero oOpazoBanusi B Poccuiickoit denepanmu, a TaKKe TMNOJOKECHHUS O
cnenuduke ONOJIOrHH, €€ 3HAYCHUH B TIO3HAHUH KMBOW MPUPOJBI U 00ECIICUEHNH
CYLIECTBOBAHMS YEJOBEUECKOro o0mecTBa. COrmacHO Ha3BAHHBIM IMOJIOKCHHUSIM,
OMpPEACIICHBl OCHOBHBIE (PYHKIIMH MTPOTPAMMBI MO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma mo Owosiormu JAéT MPEACTABICHUE O WLEnsax, 00 oOwmel
cTparerud OOy4YeHUs, BOCHUTAHHMS M PA3BUTHS OOYYarOMIMXCS CPEACTBAMH
yueOHOro mnpeamera «bHOJNOTHs», ONpPEeAenseT O00sA3aTeNbHOE MPEAMETHOE
COJIEP)KAHUE, €ro CTPYKTYPY, PACIPEACICHUE N0 pa3aenaMm M TeMawm,
PEKOMEHIyEMYIO MOCIEA0BATENBHOCTD U3YUYCHHS YUEOHOTO0 Marepuaia ¢ y4éToM
MEXNPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3¢H, JIOTUKA 0OOpa3oBaTEIBHOTO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOIMIMXCSl.

B nporpamme mo OHONOrMHM TaKKE YUMTHIBAKOTCS TPeOOBaHUS K
IUIAHAPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TPEAMETHBIM Pe3yJbTaTam
oOydyeHusi B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4€OHO-MO3HABATEIBHOM
JEATENBHOCTHA/YYEOHBIX JIEHCTBUM OOyYarOMMXCS MO OCBOCHHIO COACPKaHUS
OHOJIOrHYECKOro 00pa3oBaHHsI.

B nporpamme no 6uonoruun (10—11 kiaccel, 6a30BbIid yPOBEHbB) PEaTU30BaH
OPUHLMIT TPEEMCTBEHHOCTH B HM3YYeHWM OMOJOrMM, Onarogaps 4eMy B HeEH
NPOCMATPUBACTCA  HAMPABICHHOCTh HA PA3BUTUE 3HAHWH, CBA3AHHBIX C
(OPMUPOBAHMEM  ECTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  LIEHHOCTHBIX
OPUEHTALMIA JTUYHOCTH, SKOJOTHYECKOTO MBIIIJIEHUS, TPEACTABICHHUA O 310POBOM
oOpa3e HW3HU U OCpPEKHBIM OTHOLICHMEM K OKPY)KAIOIIECH MPUPOAHON Cpene.
[ToaToMy Hapsiay ¢ M3ydeHUEM OOMIECOMOIOrMYECKUX TEOPHA, a TaKXKe 3HAHWUN O
CTPOEHHMH KUBBIX CHCTEM PA3HOrO PAHra U CYLIHOCTH OCHOBHBIX MPOTEKAIOIINAX B
HUX MPOLECCOB B MPOrpaMMe Mo OMOJIOTUM YAEIICHO BHUMAHWE HMCIIOJIB30BAHHUIO
NOJIyYEHHBIX 3HAHWI B MOBCEIHEBHOM KU3HU JUIsl PELICHUS MPUKIIAAHbBIX 3a]a4, B
TOM 4YHCJE. MPO(PUIAKTUKH HACIEACTBEHHBIX 3a00JCBaHHMI 4YEIOBEKA, MEIHMKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 00OCHOBaHHSI SKOJIOTHYECKH
LEJIeCO00Pa3HOr0 TMOBEACHUS B OKPYXAIOUICH MNPUPOAHON cpede, aHaiv3a
BIIMSIHUSL XO3SHCTBEHHOM NEATEIIBHOCTH YEJIOBEKA HA COCTOSIHUE TPUPOIHBIX W
MCKYCCTBEHHBIX JKOCHCTEM. Y CUIICHUE BHUMAHUS K TPUKIIAHONW HAMTPABICHHOCTH
yueOHOro npeamera «bHoIorus» MPOJUKTOBAHO HEOOXOIUMOCTBI0 00ECTIEUEHUs



YCIIOBUIA Jisi PEHICHUSI OJHOM M3 aKTyajbHBIX 33Ja4 LIKOJILHOTO OMOJIOrHYECKOrO
oOpasoBaHMs, KOTOpas mnpeanojaract (popMupoBaHHe y  O0ydarommxcs
CIIOCOOHOCTH aanTUPOBATLCS K M3MEHEHUSM JAMHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOTO MUPA.

buosorust Ha ypoBHE cpeaHero oOmero oOpa30BaHHUS 3aHUMAET BaXKHOE
Mecto. OHa obOecneurBacT (POpMUPOBAHKME Yy OOYYaAIOIIMXCS MPEACTABICHUN O
HAY4YHON KapTUHE MUpa, paciuupseT u o000UIaeT 3HAHUS O >KMBOHM MpUpoOIE, €€
OTJIMYUTENBbHBIX TPU3HAKAX — YPOBHEBOW OpraHu3allii U 3BOJIIOLMHU, CO3AAET
yCJIOBMsI  JUis: TIO3HAHUS  3aKOHOB  JKMBOM  MpUpOIbl,  (OPMHUPOBAHUS
(YHKIMOHAIBHOW T'PaMOTHOCTH, HABBIKOB 3J0pOBOro W 0Oe30macHoro obpasa
YKU3HU, SKOJIOTMUYECKOTO MBILUIEHUS, IEHHOCTHOTO OTHOIIEHUS K *KUBOW MPUPOIE
U YETIOBEKY.

Bonbiioe 3HaueHre OMOIOTHUs UMEET TAKXKE JJIsl PELICHUS BOCTIMTATENbHBIX U
pa3BHBAKOIIMX  3a7a4  CPEAHEro  o0mero  oOpa3oBaHUs,  COLMATIM3ALMH
oOyuaromuxcs. M3yuenne Ouosorum odecreunBacT yciaoBus ist ((OPMHUPOBAHHS
UHTEJUICKTYaJIbHBIX, KOMMYHUKALMOHHBIX W  MH(POPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpPbI, CIOCOOCTBYET MHTErpalil OMOJIOTMUYECKUX 3HAHWMA C
OPEICTABICHUSMU U3 APYTMX YUEOHBIX MPEIAMETOB, B YACTHOCTHU, (PU3UKH, XUMUHU
u reorpadun. Ha3zpaHHbIE MOJOXKEHMS O MPEAHA3HAYCHUM Y4eOHOro MpeaMmera
«buonorus» cocraBUIM OCHOBY JJisi ONPEIENICHUS MOAXOJOB K OTOOpY W
CTPYKTYPUPOBAHUIO €r0 COACPKaHUs, MPEACTABICHHOTO B MPOrpamMMme o
OHOJIOTHH.

Otbop conaepkanust yueOHoro mpeaMera «buonorus» Ha 6a30BOM ypPOBHE
OCYLIECTBIEH C MO3MLMH KyJBTYpOCOOOPa3HOTO TMOAX0/Aa, B COOTBETCTBUHU C
KOTOpBIM 0Oyyarouiyecs AOJDKHBI OCBOMUTH 3HAHWS M YMEHMS, 3HAUMMBIC MJIs
(dopMmupoBaHus OOHIEH KYyJAbTYpbl, ONPEACSIONIAE aJCKBATHOE MOBEICHUE
YEJIOBEKA B OKPY KaIOIICH MPUPOIHON cpeae, BOCTPeOOBAHHBIE B MOBCEAHEBHOM
JKU3HU W MPAKTUUYECKON neareabHoCTH. Oco00€ MECTO B 3TOM CUCTEME 3HAHWI
3aHUMAIOT AJIEMEHTHI COJIEPKAHMs, KOTOPBIE CITY»KAaT OCHOBOH i (JOPMHUPOBAHUS
MPEACTABICHUT O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHE MHpa U
HEHHOCTHBIX ~ OPUEHTALMSX  JIMYHOCTH,  CIOCOOCTBYIONIMX  T'yYMAaHMU3ALUHU
OHOIOrMYeCcKOro 00pa3oBaHMsI.

CTpyKTypUpOBaHHE COJACP)KaHUS Y4eOHOro Marepuana B Mporpamme IO
OMOJIOTUM OCYIIECTBJIIEHO € YYETOM MPUOPUTETHOrO 3HAYEHHUS 3HaHWM 00
OTJIMYUTENLHBIX OCOOCHHOCTSX KUBOW MPUPOJBI, O €€ YPOBHEBON OpraHu3aluu 1
ABOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpE YUe€OHOro mpeamera « buosorusy
BBIJICTICHBI CICIYIOLIUE COACPIKATENbHbIC IMHUM: «bUONOTHs Kak Hayka. MeTo/bl
HAy4YHOTro no3HaHus», «Kjerka xak Ouonoruueckas cucremay, «OpraHusM Kak



ouonoruueckas cucremay, «CHcrema U MHOrooOpasue OpPraHu4eCcKoro MUpay,
«IBOJTIOLHS KUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTI.

Llens u3yuenuss yuyeOHOro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBNIQJICHUE  OOYYalOIIMMUCS  3HAHUSMM O  CTPYKTYPHO-(YHKLIHOHATBHON
OpraHu3aluu SKUBBIX CHCTEM pA3HOr0 paHra W NOpUOOPETCHUE YMEHWH
UCMOJIb30BaTh 3T 3HAHWS Uil TPAMOTHBIX JCHCTBUI B OTHOLIEHWM OOBEKTOB
’KUBOH MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TPOOJIEM.

JlocTkeHHe e u3ydeHust yuyeOHoro npeamera «buonorus» Ha 0a3oBoM
YPOBHE 00ECNEUYNBACTCS PEIIEHUEM CIEAYOIIUX 3a/1a4Y:

OCBOCHUE OOYYArOIMUMUCS CUCTEMBI 3HAHWH O OMOJIOTMYECKUX TEOPHUSIX,
YUCHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, MPABUIIAX, CIAYXKAIIUX OCHOBOM
s (opMHUpPOBaHMS MPEACTABICHUI O €CTECTBEHHO-HAYYHOH KapTHHE MUPA, O
METOJIaX HAYYHOI'O MO3HAHMS, CTPOCHUM, MHOTOOOpa3ui U OCOOEHHOCTSIX JKUBBIX
CUCTEM PA3HOTO YPOBHS OPraHU3allMH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICAOBAHUSAX B OUOJIOTHH,

(opmupoBaHue y OOYyYAIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTYAIbHBIX H
TBOPUYECKUX CIMOCOOHOCTEH B MPOILECCE aHANM3a JAHHBIX O IMYTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3MJISAOB, MJCH W MOAXOJ0B K M3YUYCHHIO >KUBBIX CHCTEM
PA3HOTO YPOBHS OPraHHU3allNM;

CTaHOBJEHWE Yy oOyuarommxcs oOwmweidl KyapTypel, (PYHKIMOHAIBHOM
I'PaMOTHOCTH, PAa3BUTUE YMEHUH OOBICHATH U OLEHUBATH SIBJICHUS OKPY>KAFOIIETO
MHUpa JKMBOM MNPUPOJBI HA OCHOBAHWW 3HAHWM WM OMNBITA, MOJYYCHHBIX MPH
U3y4YeHUHU OMOJIOTUY,

(dopmupoBaHue y OOYYAIOIIMXCS YMEHHWHA WITIOCTPHPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHWI B MPAKTUYECKOH JEATEIILHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEJINLIMHCKHUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHiA;

BOCIUTAHHUE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHWS YETIOBEKOM >KHUBOMA
MPUPOJIbL, HEOOXOAUMOCTH OCPEKHOTO OTHOIICHUS K HEH, COOJTFOICHUS ITUYECKUX
HOPM Y MPOBEACHUHN OMOJIOTHYECKUX UCCIIET0BAHUN;

OCO3HAHWE LIEHHOCTU OWOJIOTMYECKUX 3HAHWH JJI1 TMOBBIIICHUS YPOBHS
AKOJIOTHYECKOH KYJIBTYPHI, Ui POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCETHEBHOM KU3HM JIJIst
OLICHKH MOCJEACTBUN CBOEH AEITEILHOCTH MO OTHOLICHHIO K OKPYXKAroUIeH cpeae,
COOCTBEHHOMY 3JI0pPOBBIO, OOOCHOBaHHME W COOMIOJCHHE MEpP MPOPHUIAKTUKA
3a00J1EBAHUIA.

B cucreme cpeanero oOmiero oOpazoBaHus «buosorus», wzydaemas Ha
0a30BOM YpOBHE, SIBISETCS O0OsA3aTCIbHBIM YUYEOHBIM TPEAMETOM, BXOJIAIIAM B
COCTaB NPEAMETHOM 001acTH « ECTECTBEHHO-HAY YHBIE MPEIAMETBDY.



Jlnst uzydenust OMojaorum Ha 0a30BOM YPOBHE CPEIHEr0 001Iero o0pa3oBaHus
otBoauTcs 68 wacoB: B 10 kmacce — 34 yvaca (1 yac B Henemwo), B 11 knacce — 34
yaca (1 yac B Hezeno).



COIEP/KAHUE OBYUEHUA
10 KJTACC

Tema 1. buosiorus Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTAM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTHMH €CTECTBEHHBIMM HayKamH, (QUIOCO(PHEH, 3TUKOH, SICTETUKOW U MPABOM.
Pone Owomormm B (OPMHPOBAHMHM COBPEMECHHON HAy4YHOW KAapTHHBI MUpA.
Cucrema OMONOTMYECKHAX HAYK.

MeToabl TO3HAHMS KUBOW MPUPOBI (HAOIOACHUE, SKCIEPUMEHT, ONTUCAHHE,
U3MEpEHUE, Knaccu(Pukanus, MOJCIMPOBAHME, CTATUCTHYECKass o0padoTKa
JTAHHBIX ).

JlemoHCcTpanu:

[Toprpeter: Y. {apsun, I'. Mennens, H. K. Konbnos, /x. Yorcon u @. Kpuk.

Tabmuuel 1 cxeMbl: « MeTOIbl MO3HAHUS KUBOW MTPUPOIBIY.

JlaGopaTopHbie U NpaKTH4YeCKHEe Pa0OThI:

[TpakTuueckas padora Ne 1. «HMcmonb3oBaHue pa3aM4HbIX METOJOB IMPHU
U3YUYEHUN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cHCTEMbI H HX OPraHM3ALUSL.

JKuBbie cuctembl (OMOCHCTEMBI) KaK MPEAMET U3ydeHUst Ouostorun. OTinnune
JKUBBIX CUCTEM OT HEOPTraHWYECKON TPUPOIBL.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. Y POBHU OpraHu3aiud OUOCUCTEM:
MOJIEKYJISAPHBIA, KJIETOYHBINA, TKAHEBBIA, OPraHU3MEHHBIN, NOIMYIALMOHHO-
BHJIOBOM, 5KOCUCTEMHBIH (OMOr€0NEHOTHYECKHN ), OMOCHEPHBIIA.

JlemoHcTpanmu:

Tabmuuel n cxeMbl: « OCHOBHBIE TPU3HAKHU >KM3HUY, « Y POBHH OPraHu3aluu
JKUBOM IIPAPOIBD.

O6opynoBanue: Moaeb MoJiekyJibl JIHK.

Tema 3. Xumu4eckuii COCTaB U CTPOCHUE KJICTKH.

XAMHYECKUI COCTAB KJIETKM. XHMHYECKHE BIEMEHTBHI. MAaKpPOJJIEMEHTHI,
MUKPO3IEMEHTEL. BOa 1 MUHEPAIBHBIE BELIECTBA.

OYHKUMM BOJABI W MUHEPAIBHBIX BeUIECTB B KieTke. [lopnepsxkanue
OCMOTHYECKOT0 OanaHca.

Benku. CoctaB u cTpocHHE OENKOB. AMUHOKHCIOTEL — MOHOMEPBI OEJIKOB.
He3ameHUMBIE U 3aMEHUMBIE AMUHOKMCIOTHI. AMUHOKMCIIOTHBIA COCTAaB. YPOBHU
CTPYKTYpbl ~O€NKOBOW MOJIEKYJIbl (NIEPBUYHAS, BTOPWUYHAs, TPETHYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHYECKHME CBOWCTBA OenkoB. buonormueckue
(yHKIMH OEJKOB.



depMeHTHl — OWoJorMueckue Karaauzaropel. CTpoeHue (epMeHTa:
aKTUBHBIM 1EeHTp, cyOcTtpatHas cnenupuyHocTs. KodepmenTsl. ButamuHsl.
Otruust GEPMEHTOB OT HEOPraHUUYECKUX KATAJIN3aTOPOB.

Yrnepoapl:  MoHOcaxapuabl  ([JOKO3a, pubo3a U JA€30KCUpuO03a),
aucaxapuibl - (caxapo3a, JIaKTO3a) W THoJIMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEIUTI003a). bronornueckne PyHKIUM YIIIEBOIOB.

Jlunuael:  Tpurmuuepuapl, ¢Qochonunuabl, crepouabl. [ mapoduabHO-
ruapodoOHble  cBoicTBA. buomornueckue QyHkimu gunuaoB.  CpaBHEHHE
YIJEBOJOB, OETTKOB M IMOUAOB KAK HCTOYHUKOB SHEPTUU.

Hykneuwnosbie xwucnorel: JIHK wu PHK. Hyxneoruael — MOHOMEpEI
HYKJIEHHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue n pynkumm PHK.
Buast PHK. AT®: crpoenue u GyHKIUN.

Llutonorusa — Hayka o knetke. Kiierounas teopus — npumep B3auMOIEHCTBHS
uJei 1 (PakToOB B HAYYHOM MO3HAHWHU. METO/BI N3yUEHUS KIIETKH.

Knerka kak wenoctHas >kuBas cuctema. OOMME TNPU3HAKH KIIETOK:
3aMKHYyTas HapyHas MeMOpana, moJekysibl /JIHK kak renetudeckmii anmapar,
CUCTEMA CUHTE3A OelIKa.

Tunel KIECTOK: JSyKapHOTHYECKas W mpokapuoTuyeckas. OcoOeHHOCTH
CTPOECHHS MPOKAPUOTHYECKON KieTku. Kiierounas creHka Oakrtepuii. CTpoeHue
AYKAPUOTHYECKON KIETKH. (OCHOBHBIE OTJIMYMS PACTUTENBHON, >XKABOTHOW U
IpUOHOM KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TTTMKOKAIUKC, UX
¢ynkumn. [Tnazmarnyeckas memOpana, €€ cBoiictea U pyHKuu. LluTtomiasma u eé
opraHousibl. OnHomeMOpaHHble opraHowabl kiaeTku: OIIC, anmapar [ ombmxw,
m30COoMBL.  [ToNMyaBTOHOMHBIE OpPraHOWIbl KJIETKA: MUTOXOHJAPWH, IUIACTHBI.
[TpoucxoxacHre MHUTOXOHJpUI W miactul. Buael mnactua. HememOpaHHbie
OpPraHoWAbl KJIETKW. PHOOCOMBI, KIICTOYHBIM LEHTP, LEHTPUOIN, PECHUYKH,
KIYTUKHU. DYyHKIMY OPTaHOMIO0B KJIETKU. BKIFOYEHUS.

Snpo — perynaropHbelii LHEeHTP KiIeTku. CTpoeHHE sapa: sacpHas 000I0uKa,
KapuoIuia3Ma, XpOMaThH, SAPBILIKO. XPOMOCOMBI.

TpaHcropT BELIECTB B KIIETKE.

JlemoHCcTpanuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnekinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yuikusc, P. ©panknun, K. M. bap.

Huarpammel:  «PacnpeneneHre XUMHYECKUX  DJIEMEHTOB B HEKHBOWM
npupoaey, «PacnpeneneHne XMuMUYECKUX SJIEMEHTOB B YKUBOW TIPUPOACY.

Tabmuuel u cxembl: «lleppognyeckas TaONHMIIA XUMHUYECKHX JJIEMEHTOBY,
«CTpoeHKEe MOJIEKYIIBI BOJIBDY, «bHOCHHTE3 Oenkay, « CTpPOCHHE MOJIEKYJIbI OENTKay,
«Ctpoenue pepmentay, «Hyknennossle kucnotel. JJHK», « CTpoeHre MOJIEKYJTbI



AT®», «CtpoeHrE 3yKaApUOTUYECKON KIETKWY, «CTPOCHHUE KUBOTHOM KIIETKWY,
«CTpoeHUE pacTUTENBbHON KIETKW», «CTPOCHHME MPOKAPUOTHYECKON KIIETKWY,
«CTpoeHuE Aapa KIETKW», « YTIIEBOABLY, «JIunmuasy.

OOopynoBaHKHE: CBETOBOM MUKPOCKOM, OOOpPYAOBAHHWE JUIsl MPOBEACHUS
HAOMOJICHUI, WM3MEPEHUI, SKCIIEPUMEHTOB, MUKPOINPENAPAThl PACTUTEIBHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHbie M MpakTH4YecKue padboThbl:

JlabGoparopHas padora Ne 1. «M3ydeHWe KaTaIUTUYECKOW AKTHBHOCTH
(epMEHTOB (Ha MPUMEPE aMUJIa3bl UIIA KATAIa3bl ).

JlabGoparopHas paGora Ne 2. «M3yueHue CTpPOEHUS KIETOK PACTCHHIA,
JKUBOTHBIX W OAaKTEpUii MO MUKPOCKOIOM Ha TFOTOBBIX MUKpOMpEnaparax M ux
OTIMCAHHE.

Tema 4. 7/KuzHeaessTeIbHOCTD KJIETKH.

OOMEH BELIECTB, WM METAO0JIM3M. ACCUMUIISALMS (IIJTACTHYECKAA OOMEH) U
JUCCUMUJIAINS (DHEPTeTUYECKUE OOMEH) — JIBE CTOPOHBI €AMHOrO IMpolecca
meTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEINECTB M DHEPrUM B TMOHUMAHUH
MeTa0O0IM3MA.

Tunsl oOMeHa BenecTB: aBTOTPOdHBIN U reTepoTpodHblid. Pob GpepmeHTOB
B OOMEHE BEUICCTB U MPEBPALICHUH SHEPTUU B KIIETKE.

dorocunre3. CpetoBas ® TemMHOBas (asbl  (QoTocuHTe3a. Peakiyu
(dotocuHTe3a. DPPeKkTUBHOCTD PoTOCUHTE3A. 3HAUEHUE (POTOCHHTE3A SISl SKU3HU
Ha 3emie. BausHue yciioBuid cpenbl Ha (POTOCHMHTE3 U CHOCOOBI MOBBIIIEHUSI €I0
NPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHUN.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE OaKTepuu. 3HAYEHUE XEMOCUHTE3a IS
JKU3HM HA 3eMIIE.

OHepreTuiecknii oOMeH B KJIETKE. PacliensieHue BEIIECTB, BbIACICHUE W
AKKyMYJIMPOBAHUE DJHEPrUU B KIETKE. OTambl 3HEPreTUYECKOro OOMEHa.
I'mukonu3. bposkenne u ero BuAbl. KHCITOpPOAHOE OKHMCIIEHWE, WIHA KIETOYHOE
JIBIXAHUE. OKHCITUTENBHOE (docdopumpoBanue. O} PexkTUBHOCTH
SHEPreTUUECKOro 0OMEHA.

Peakiyu marpuuHoro cuHre3a. [enetnueckas wHpopmanms u  JIHK
Peannzanust reHeTMdeckoil MHPOpMalMKM B KIETKE. ['€HETMYECKUIl KOO M €ro
cBoiictBa. Tpanckpunums — marpuunblii cuHTe3 PHK. Tpancnsauus — GuocuHTes
Oenka. Otansl TpaHcisumu. KommpoBanume amuHOKHCHOT. Pone pubocom B
OnocuHTE3€E OEmKa.

Heknerounsie (popmbl xu3Hn — BUpycel. Mcropust otkpbeitis Bupycos (J1. U
HpBanoBckmii). OCOOEHHOCTM CTPOEHUS W KM3HEHHOIO LHKIA BHPYCOB.
Bakrepuogarn. bonesHn pacTeHWil, >KMBOTHBIX M 4YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc mmmynonedpunura uenopeka (BUY) — BozOymurens CITA/la.



OOparHass ~ TpaHCKpuNIusi, peBepraza M uHTErpaza.  lIpodunakruka
pacnpoCTpaHEHHs BUPYCHBIX 3a00JICBAHUA.

JlemoHCcTpanuu:

[Toprpeter: H. K. Konbnos, JI. . UBanosckuii, K. A. Tumupsses.

Tabmuibl 1 cxeMbl: «Tunbl nuTaHusy, «Metadboauzm», «MHUTOXOHAPUS,
«OHepreTnueckuii oOMeH», «XjopomiacTy, «®Dotocunre3y, «Ctpoenue JIHK»,
«CtpoeHne U QYHKIMOHUPOBAHUE reHay, « CuHTE3 Oenkay, «I €HETUYECKU KOI»,
«Bupyce», «bakrepuoparny, «Ctpoenue u >xu3HeHHbIH DUk Bupyca CITW/a,
OakTeprodara», «Pemmmkarms JTHK».

O6opynoBanue: Moaenu-anmmukanun «Yasoenue JIHK u Tpanckpunumsy,
«brocunTes O0enkay, « CTpoOeHHE KIETKWY, MOAENb CTPYKTYpbI JJTHK.

Tema S. PazMHoOKeHHe 1 HHAHUBHAYAJIbHOE PA3BHTHE OPraHU3MOB.

KieTouHblii UK, WM KU3HEHHBIA LUK KiIeTkn. MHTepdaza m murtos.
[Tpoueccel, mpoTekatoue B MHTephaze. Pemnmkaums — peaknuss MaTpUYHOrO
cute3a JIHK. Crpoenue xpomocoM. XPOMOCOMHBIM HabOp — KapUOTHIL
JIMMJIOWHBIA W TalIOMOHBIA ~ XPOMOCOMHBIE ~ HAOOpbl.  XpOMaTHIBI.
LIATONOrHYECKUE OCHOBBI  PAa3MHOXKEHUST W HMHAMBUAYAIBHOTO  Pa3BUTHUS
OPraHHU3MOB.

Jlenenne knetkn — MuTo3. Craguu muto3a. lIpomeccsl, TpoMCXoasIme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOJIOrMYECKUi CMBICIT MUTO3A.

[TporpamMmmupyemas rudesb KIETKH — alloITo3.

DOopMBI PA3MHOKEHUST OPraHU3MOB. OECIIOJIOE U MOJI0BOE. Buasl Gecnonaoro
Pa3MHOXKECHMS. JACIICHUE HAJABOE, IMOYKOBAHWME OJHO- W MHOIOKJIETOYHBIX,
CHOpo0Opa30BaHUE, BEFETATUBHOE Pa3MHOKECHHE. MICKYCCTBEHHOE KJIOHMPOBAHHE
OpPraHu3MOB, €r0 3HAYCHUE U CEINCKIINH.

[TonoBOE pa3MHOKEHUE, €T0 OTINYMS OT OECIONOTO.

Meiio3. Cragum meio3a. [Ipomeccrsl, NpoOUCXOAsSIIME HA CTAAMSX MEHO03A.
[ToBenenue xpomocoM B Meio3e. KpoccuHroBep. bHONOTMYECKH CMBICT U
3HAYECHHUE MEW03a.

['ametorene3 — mnpouecc 0Opa3oBaHUs MOJIOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBbIe Kene3bl: CEMEHHUKM M sMYHUKHA. OOpa3oBaHWE M PA3BUTHE MOJOBBIX
KJIETOK — rameT (COepMaro30uj, SHLEKIETKAa) — CIEPMATOreHe3 M OBOICHE3.
OCOOEHHOCTH CTPOCHUS SIALIEKIIETOK W CHepMaTro3ouaoB. OIIOJI0TBOPEHHE.
[TapreHorenes.

WupuBuayanbHOe  pa3BUTHE  (OHTOTEHE3). OMOPHOHAIBHOE  Pa3BHUTHE
(oMOpuorene3). Otanbl SMOPUOHAIBHOIO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
apoOnenue, racTpyisiuusi, opraHoreHe3. [locTaMOpuoHanbHOE pa3BUTHE. THIBI
NOCTAMOPHOHAIIBHOTO pa3BUTHs: TPsAMOE, HenpsMoe (JIMYMHOYHOE). BnusHue



Cpelpl HA Pa3BUTUE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOICTBA.

Poct u pasButne pactreHnii. OHTOTEHE3 LIBETKOBOTO PACTEHHUS: CTPOCHHE
CEMEHU, CTA/INXA PA3BUTHS.

JlemoHCcTpanuu:

Tabmuupel 1 cxembl: «@DOpPMBI PaA3MHOKEHUS OPraHu3MoBY, «JlBoHHOE
OIUIOAOTBOPEHUE Y LBETKOBBIX pAacTeHUil», «BererartnBHOEe pa3MHOKEHHE
pacteHuii», «JleneHue kineTkn Oakrepuity, «CTpOCHHE TOJOBBIX KIIETOKY,
«Ctpoenue xpoMocombl», «Knetounsii iy, «Pemmkanus JITHK», «Muto3y,
«Meito3», «IIpsamoe u HenpsaMoe pa3BuThey», «l'aMeToreHe3 y MIEKONUTAKOMINX U
YeJI0BEKa», « OCHOBHBIE CTAIMU OHTOTCHE3AY.

ObopynoBaHue: MHUKPOCKOIL, MUKpPOIpenaparsl «CnepmMaTo30M bl
MJIEKOMUTAIOLLET O, «SHALEKIETKAa MIIEKONUATAMIET0», «KapuoKuHe3 B KIIETKaxX
KOpEIlIKa JIYKa», MAarHUTHAs MOJENb-aNIUIMKALMS «/leeHue KIETKW», MOJIENb
JIHK, moaenb metadha3zHoil XpOMOCOMBI.

JlaGopaTopHbie M MpaKkTH4YecKue padboThbI:

Jlaboparopnas pabora Ne 3. «HaOmroaeHue MHWTO3a B KIIETKAX KOHYMKA
KOPEILKA JIYKAa Ha TOTOBBIX MUKPOIIPENaparaxy.

JlabGoparopHas pabora No 4. «M3ydeHWe CTpOEHUs TOJIOBBIX KIJIETOK Ha
rOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacsieACTBEHHOCTb U H3MEHYHBOCTH OPraHNU3MOB.

[Ipenmer u 3anaun reHeTuku. Mictopus pa3BuTusi TEHETUKU. Posib LUTOJIOTMA
¥ 3MOpPHOJIOTUM B CTAHOBJICHMHM TEHETHKH. BKIam pPOCCHICKMX M 3apyOeiKHBIX
YUEHBIX B Pa3BUTHEC TECHETHKH. METOABl TEHETUKH (THOPHIOIOTHYECKUH,
HUTOTCHETUYECKHIA, MOJIEKYJISIPHO-TEHETUYECKHIA). (OCHOBHBIE TE€HETUYECKHE
NMOHATHUSA. | eHeTHUECKask CUMBOJIMKA, UCTIOJIB3YEMAsl B CXEMAX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACIIEAOBAHUS MPU3HAKOB, YCTAHOBJICHHBIE [. Menaenem.
MoHOTHOPUAHOE CKpPEHIMBAHUE. 3aKOH €AWMHO-00pa3usi TUOPHUIOB TEPBOTO
NOKONeHus. [IpaBwiio  JTOMUHUPOBAHWS. 3aKOH PACIUEIUICHUS PU3HAKOB.
['unote3a 4nucToTHI ramMeT. [10JIHOE U HENMOJTHOE JOMUHUPOBAHHUE.

JIMruOpuHOe  CKpEIIMBAaHHWE. 3aKOH  HE3aBUCUMOTO  HACJICIOBAHMS
OpU3HaKoB.  LlUTOreHeTMYeCKME  OCHOBBI  JUTHOPHAHOTO  CKPCLIMBAHUS.
AHaM3UpyIoLIEe CKpeIMBanue. Mcnonbp30BaHNE aHATM3UPYOLIETO CKPEILMBAHUS
JUTS ONPEAEIICHUSI TEHOTHUIA OCOOH.

CuennenHoe HacienoBanue mnpusHakoB. Pabora T. Moprana mo
CUENJICHHOMY HACJIENOBAHUIO T€HOB. HapyllieHne CUemieHrs T€HOB B PE3YJIbTATE
KPOCCHHIOBEDA.

XPpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. | €HETUYECKHE KAPTHI.



['eneTuka mona. XpOMOCOMHOE ONPENETICHUE TOJIA. AYTOCOMBI M TOJIOBBIE
XPOMOCOMBI. ['oMOoraMeTHele W TreTeporameTHsle OpraHusmel. HaclienoBanue
MIPU3HAKOB, CLICTUIEHHBIX C [TOJIOM.

HN3MeHunBOCTh. BUbl UBMEHUMBOCTH: HEHACIICACTBEHHAS U HACIICICTBEHHAS.
Pome  cpeapl B HEHACHEACTBEHHOW  M3MEHYMBOCTU.  XapakTEpUCTHKA
MOAA(PHUKAMOHHON N3MEHYMBOCTH. BapuanuoHHbIi psii U BapUalMOHHAS KPUBAs.
Hopma peakiuu npusHaka. KOTW4YeCTBEHHBIE W KAYECTBEHHBIE NMPU3HAKA U UX
HOpMa peakiu. CBoiCTBa MOAU(UKAIIMOHHONH W3MEHUYUBOCTH.

HacnencrBeHHas, wiM TreHOTMNUYECKas, HM3MEHUYMBOCTh. KoMmOWHaTuBHAs
U3MEHUYMBOCTb. Mel03 ® TMOJNOBOM mpolecc — OCHOBA KOMOWHATUBHOM
W3MEHUYMBOCTH. MyTallMOHHAs M3MEHUMBOCTh. Kitaccuukanys MyTanuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE. YacToTa U NPUYMHBI MyTauui. MyTareHHbIE (PaKTOPHI.
3aKOH TOMOJIOTHYECKMX PAIOB B HACIEACTBEHHOM n3meHunBocTy H. Y. BaBunosa.

BHesnepHast HaciieICTBEHHOCTh U U3MEHYHUBOCTD.

I'enernka uemoBeka. Kapuotun uenoBeka. OCHOBHBIE METOABI TCHETHUKH
YeJIOBEKA: TCHEAJIOTUUCCKUM, OIM3HEIOBEIN, IIMTONCHETHUYCCKI, OMOXUMUYECKUM,
MOJIEKYJIAPHO-TEHETHYECKUM. CoBpemMeHHOE ONpEENIEHAE FEHOTHIA:
ITOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIUPOBAHUE, B TOM YHUCIIE € IMOMOILBIO
[M1P-ananu3a. HacneacTBeHHble 3a00JicBaHMS 4YEJIOBEKA: TEHHBIE OOJIC3HH,
00JIE3HM ¢ HACJEACTBEHHON NPEAPaCIONOKEHHOCTBI0, XPOMOCOMHBIE OOJIE3HM.
ComMarnueckue M TreHepaTuBHble MyTauud. CTBOJIOBBIE KIETKA. [IpuHUMIIEBL
310POBOTO 00pa3a >KU3HU, TUArHOCTUKH, MPOQUIAKTUKN U JICUCHUSI TEHETHYECKUAX
Oone3neil. MeauKo-reHETHYECKOE KOHCYJIBbTUPOBAHUE. 3HAUYCHUE MEIULUHCKOM
TCHETHKH B MMPEAOTBPAILCHUY U JICYCHUN TCHETUUYECKUX 3a00JICBAHHIA YEITOBEKA.

JlemoHcTpanmu:

[Toprpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B.
Tumodees-Pecorckmii, H. Y. BaBuos.

Tabmuuel w cxeMbl:  «MOHOTMOPUMAHOE  CKPEIIMBAHME W €TI0
LIMTOTEHETUYECKAs: OCHOBA», «3aKOH PACIICIUIEHUS W €ro LUTOTCHETHYECKas
OCHOBa», «3aKOH  YUCTOTBI  ramer», «JluruOpuaHoe  CKPEIMBAHUEY,
«l@Tomornyeckne  OCHOBbI ~ JWUTHOPUOHOTO  CKpeluBaHus»,  «Meho3y,
«B3aumonencTBiuE  aUIENIbHBIX TE€HOB», «l €HEeTHMYECKHME KapTel PaCTCHUM,
JKUBOTHBIX M 4YeJIOBEKa», «l'€HeTHKa momnay, «3aKOHOMEPHOCTHM HACIEIOBAHMS,
CLUCIUIEHHOIO ¢ TnojiomM», «KapuoTunbl 4YenoBEKa W SKUBOTHBIX», «Buabl
U3MEHUYMBOCTHY, «Moau(pukannonHas M3MEHUYMBOCTBY, «HacnemoBanue pesyc-
(axTopa», «I'eHeTrKa Tpyni KpoBuy, « MyTallMOHHAss U3MEHYUBOCTB.

OOopynoBaHue: MOJEIU-aMIIMKAIMKA  «MOHOTHOPHIHOE CKPELIMBAHUEY,
«Henonnoe nmomuHupoBaHuey, «JluruOpuaHoe ckpenmBaHue», «llepekpéct



XPOMOCOM», MHKPOCKON W MHKpomnpemnapar «Jlpozopuna» (HOopMma, MyTaluu
(OpMBI KPBLIBEB U OKPACKH TeNa), repoapuii «I 0pox moCceBHOY.

JlaGopaTopHbie M MpaKkTH4YecKue padboThbI:

JlabGoparopHas padota Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUIAHOTO W
JUTMOPUIHOTO CKPELIMBAHKS Y APO30(HUIIbI HA TOTOBBIX MUKPOIPENApaTaxy.

Jlaboparophnas padota Ne 6. «M3ydyenne MoaupUKaIMOHHOW N3MEHYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOI0 Psi/ia U BAPHALIMOHHON KPUBOW».

JlaGoparopHas pabota No 7. «AHa/M3 MyTauuid y Ipo30(HIbl HA TOTOBBIX
MUKPOMPENapaTaxy.

[Tpaktnueckas padora Ne 2. «CoCTaBieHUE W aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkunst oprann3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknsi KaK Hayka W MPOLECC. 3aPOKICHUE CENEKIMM U JOMECTHUKAIUAL.
Yuenne H. W. BaBwioBa 0 ILeHTpax MNPOUCXOXKICHUS W MHOroo0pasus
KYJIBTYPHBIX PAacTeHHil. LIEHTPBI MPOMCXOXKACHUS NOMALIHUX >KUBOTHBIX. COpT,
OPOJA, LITAMM.

CoOBpeMEHHBIE METOABI CENEKIMUA. MacCoBbIi 1 MHAWBHYATbHBIA OTOOPHI B
CCJICKIMU PACTEHUN M KMBOTHBIX. ONEHKA 3KCTEpbepa. BIM3KOPOACTBEHHOE
CKpelMBaHue — WHOpUAMHT. Ywucras JwmHWsA. CKpEUIMBAaHWE YUCTBIX JIMHUIA.
['erepos3uc, unu ruOpuaHas cuina. HepoacTBEHHOE CKpeNMBaHUE — ayTOPUIMHT.
OtnanénHas tuOpuam3anmss M €€ ycrnexu. VICKyCCTBEHHBIH MyTarcHe3 W
MOJIYYEHUE TOJMIUIOUAOB. JIOCTHIKEHUS CENEKUMKA PACTEHUN, J>KUBOTHBIX H
MUKPOOPTIaHU3MOB.

buoTexHONOrnus Kak OTpaciie NMPOM3BOJACTBA. |'€HHAs WMHXKEHEpUs. OTarbl
co3nanus pexkomOuHanTHOW JIHK w TpaHcreHHelx opranuamMoB. Krerounas
nHxeHepus. Kietounsle KyJIbTypbl. MUKPOKIIOHATBHOE Pa3MHOKEHUE PACTCHUIA.
KJIOHMpOBaHWE  BBICOKONPOAYKTUBHBIX  CEIBCKOXO3SHCTBEHHBIX OPraHU3MOB.

OKOJOTM4YecKre M 3Thdyeckue  mpobiembl. MO —  reHeTM4ecku
MOAA(PHULIMPOBAHHBIE OPTAHU3MBI.
JleMOHCTpaLuu:

[Toprpeter: H. WM. Basunos, . B. Muuypun, I'. J|. Kapneuenko, M. O.
HBaHoB.

Tabmuuel W cxembl: Kapra «LIGHTpBl TPOMCXOXKACHWUS W MHOTOOOpasus
KYJbTYPHBIX pacTeHui», «I1opoapl qJoOMamiHuX *KUBOTHBIXY, «COpTa KyJIbTYPHBIX
pacteHuity, «Otnanénnas rubpuauzanusy, «Padotel akagemuka M. @. IBaHoBay,
«[Momunmaonnus», «OOBEKTBI OUOTEXHONOTUWY, «KJIETOUHBIE KYJIBTYPbl H
KJIOHUPOBAaHUEY, K KOHCTPYUPOBAHUE U IIEPEHOC TEHOB, XPOMOCOM.

OO6opyaoBaHKE: MYJISKA MJI0I0B M KOPHEIUTIOAOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuit, repdapuii « CenbCKOX03HCTBECHHBIC PACTECHUS.



JlaGopaTopHble 1 NpakTH4ecKne padoThbI:

Okckypeust «OCHOBHBIE METOABI WM JIOCTHUXKEHHUS CCJICKIIMM PACTCHUN U
SKHBOTHBIX (Ha CEIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYEO depmy,
COPTOMCHBITATE/IGHBI ~ yY4aCcTOK, B TEIJIMYHOE XO3SWCTBO, Ja00OpaTOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosronOHHAs1 OMOIOTHS.

[TpeAnockiIKi BO3HUKHOBEHHUSI SBOJIFONUOHHON TEOpUW. OBOJIIOLMOHHASA
TEOpUsi U €€ MECTO B OMOJOrMM. BiMsHUE 3BOTIOUMOHHONW TEOPHHM HA PA3BUTHE
OHMOJIOTMH U APYTUX HAYK.

CBuzeTenbcTBa  HBOMOUMHA.  [laICOHTONIOTHYECKHE.  TOCIEN0BATEIBHOCTD
NOSIBJICHUST BHJIOB B MAJICOHTOJOTUYECKOW JIETOMUCH, NEPEXOAHBIC (HOPMBI.
buoreorpaduueckue: CXOACTBO U pazauuue GpayH U GJIOp MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOACTBA W Pa3iuuus SMOPHOHOB Pa3HBIX BH/OB
NO3BOHOYHBIX. CPABHUTEIBbHO-AHATOMHUYECKUE. TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
PYAMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJIEKYISPHO-OMOXUMHYECKUE. CXOJCTBO
MEXAHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHX NYTEH Yy BCEX
OPraHU3MOB.

OommonuonHas teopus Y. JlapuHa. [IpeamoChUIKM  BO3HMKHOBECHUS
JapBUHHA3MA. JIBWKYIIME CHJIBI 3BOJIOLUMU BHIOB MO JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE MPH OTPAHWYEHHOCTH PECYPCOB, HEONPEACIEHHAS U3MEHUYMBOCTD,
0opb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBINH OTOOP).

CunreTndeckas Teopus 3Bosonun (CTO) u €€ OCHOBHBIC MOJIOKECHUS.

MukposBomitonus. [lomynisnus Kak eIMHULA BUAA W SBOJIFOLIHH.

JIBwkyye cuibl ((pakTopbl) SBOJNIOLUUKM BHAOB B MpHpoAc. MyTamOHHBIN
OPOLECC W KOMOWHATUBHAS HM3MEHYHMBOCTh. [lOMyNSLMOHHBIE BOJIHBI WU JIPEid
TeHOB. M30sms 1 Murpanusi.

EctectBennblii 0T00p — Hanpapnsommid  ¢gaktop 3Bomaounn. Dopmbl
€CTECTBEHHOT0 0TOOPA.

[TpucnocoOneHHOCTh OPraHM3MOB Kak pe3yabTar 3Bofrouuu. [Ipumepsl
NPUCIIOCOONIECHH Y OpraHu3MoB. ApoMop(ho3bl U MANO-adaNTALWH.

Bunx w BumooOpazoanme. Kpurepum Buaa. OcHOBHblE  (POPMBI
BH1000pa30BaHMs; TeOrpapuuecKoe, IKOJIOTUYECKOE.

Makpospomtonus. DOpMbl  3BONIOLMM:  (PUICTHYECKAs, JUBEPreHTHAS,
KOHBEPIreHTHAs, MapajiesibHas. HeoOpaTUMOCTh 3BOIOLUH.

[TpoucxoxkaeHre OT HECHEUUAIM3UPOBAHHBIX MPEAKOB. [Iporpeccupyromas
crienuaM3anys. AJanTUBHAS PaJAAALIUSL.

JlemoHCcTpanu:



[Toptpeter: K. Jlunnei, XK. b. Jlamapk, Y. apsun, B. O. KoBanescknii, K.
M. Bbap, 3. T'ekkenb, ©. Mroiep, A. H. Ceeprios.

TaGnuupl 1 cxembl: «Pa3BUTHE OPraHMYECKOrO MUpPa Ha 3eMJie», «3apoapliiu
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOB  3a
cymecTBoBaHue», «EctecTBeHHBIH 0TOOD», «MHOro0oOpa3ue COpPTOB PACcTEHUINY,
«MHorooOpazue  mopon  kMBOTHBIX»,  «llonmymsaumm»,  «MyTranmoHHas
U3MEHUUBOCTBY, «ApomMopdo3bly, «HManoamantanmmn», «OO0mas AereHepanusy,
«JIBmkymme cuibl 3Bosroummny, «Kapra-cxema wmapuipyrta myrteuectsus Y.
Hapsuna», «bopeba 3a cyuiectBoBaHuey, «IIpucnocoONIeHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe BUA00OPA30BAHUEY , « IKOIIOTHUECKOE BUAOOOPA3OBAHUEY.

OOopynoBaHHE: KOJUICKIUSI HACEKOMBIX C PA3JIMYHBIMHA TUIIAMHU OKPACKH,
HAaOOp TJIOJOB M CeMsH, KOJuleKuMs «[Ipumepsl 3alMTHBIX MPUCHOCOONIEHUHN Y
JKUBOTHBIX», MOJieNb «OCHOBHBIE HAMpPaBICHUS 3BOIOLHAW», OOBEMHAS MOJEINb
«CTpOEHHKE TOJOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koekuus «DOpMBI  COXPAHHOCTH
WUCKOIAEMbIX JKMBOTHBIX M PacCTeHUil», MoAelb anmukamusa «llepekpéct
XpOMOCOMY», BJ@KHBIE mpemaparsl «PasButhe Hacekomoroy», «Passutue
JSATYIIKWY, MUKporpenapar «/lpozoduna»y (Hopma, Mytauuu (pOpMBI KPBUIBEB U
OKPACKH TeNa).

JlaGopaTopHbie M MpaKkTH4YecKue padboThbI:

JlabGoparopHas padora Ne 1. «CpaBHeHHE BHUI0OB MO MOP(POIOrHYECKOMY
KPUTEPHUIO».

JlaboparopHas padota Ne 2. «Onucanue mpUCIOCOOJICHHOCTH OpPraHu3Ma |
€€ OTHOCUTEJIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBEHHE H Pa3BUTHE )KU3HH Ha 3emuie.

JloHay4HBlE TPEACTABICHUS O 3apPOKIACHUM S>KU3HU. HayuHble THUIIOTE3BI
BO3HUKHOBCHUSI >KM3HM Ha 3emiie. aOWMOTeHE3 W MaHCHEPMHs. XUMHUYECKas
3BOJIIOLMS. AOHMOTEHHBI CHHTE3 OPraHMYECKWX BEIIECTB W3 HEOPraHUYECKUX.
OKCIEPUMEHTAIBHOE MOATBEPKICHAE XUMUYECKOM dBONOLMK. HavaneHele STans
Oounonornveckoil sBomounu. ['mnoresa PHK-mupa. @opMupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE IMPOTOKJIETKHU. [lepBBIE KIETKM M HMX 3BOJIFOLIHSL.
DopMHUPOBAHNE OCHOBHBIX I'PYII YKUBBIX OPraHU3MOB.

Pazeutue xu3Hn Ha 3emje no spaMm u nepuoaam. Karapxei. Apxeickas u
npotepo3oiickas d3pbl. llaneo3oiickas 3pa U €€ NEPUOJBI: KEMOPUHCKHIA,
OPHAOBHUKCKUI, CHITYPUNCKAN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Meso3zoiickass 3pa W €€ MNEpPUOABI. TPUACOBBIA, FOPCKUH, MEIOBOM.

KaiiHo3olickags »53pa ® €€ TEpuoAbl. TAICOTCHOBBIA, HEOTCHOBBIM,
AHTPOITOTEHOBBIH.



XapakTepucTUKa KIMMATa W TEOJOTMYECKUX MPOoueccoB. OCHOBHBIE 3TAllbl
SBOJIFOLMM PACTUTENIBHOTO W YKMBOTHOTO MHUpPAa. ApoMOpQo3bl y paCTEHUH U
JKUBOTHBIX. [[0sIBIICHHE, PAaCBET M BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHmy4eckoro Mupa Kak OTpaXkeHWe HBOJIOUMHA. OCHOBHBIE
CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIIOJIOTUS KaK HayKa. Pa3BUTHE MPEACTABICHHA O
NPOUCXOXKACHUM YEJIOBEKA. MeToAbl M3y4deHWsi aHTpornoreHe3a. CxXoAcTBa H
pa3nuuus 4YeI0BEKA U )KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHHE YETTOBEKA.

JBwkymme — cwibl  (QakTtopel) — aHTpomoreHesa.  HacnenctBeHHas
U3MECHUMBOCTH W €CTECTBEHHBIA OTOOp. OOWIECTBEHHBI 00pa3  KU3HW,
W3rOTOBJICHUE OPYAMIA TPYa, MBILIEHUE, PEYb.

OCHOBHBIE CTaIMM M BETBHU 3BOJIIOLMHU YEIOBEKA: aBCTPAJONUTEKH, YET0BEK
yMeIbliA, UYenmoBek nOpAMOXOAsAlMi, YeNoBeK HeaHACPTanbCKuid, YenoBek
pa3yMHbI. HaxonkW MCKONAeMBIX OCTATKOB, BPEMsl CYIIECTBOBAHMs, OOIACTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYAHs.

Yenoseuecknue  pacel.  OCHOBHBIE  OONBIIME  pachkl:  €BPONEOMIHAS
(eBpasuiickasi),  HErpo-aBCTpaJOWAHAs  (PKBATOpPUAJIbHASA),  MOHTOJIOMIHAS
(a3uarcko-aMepuKkaHckas).  YepTel ~ MPUCMOCOOJICHHOCTH  MPEACTABUTENCH
YEJIOBEYECKMX Pac K YCIOBUSM CYLIECTBOBaHMs. EJMHCTBO 4YEIOBEUECKHX Pac.
Kpuruka pacusma.

JlemoHCcTpanu:

[Toprpetsr: ®@. Pean, JI. Tlactep, A. Y. Onapun, C. Muinep, I'. FOpnu, Y.
JlapBuH.

Tabmuipl 1 cxeMbl: «Bo3HukHOBeHHEe COJIHEUHOH CUCTEMED», «Pa3Butue
OpraHmyeckoro  mupa», «PacturenbHas  KIeTkay, <« KuBOTHas  KJIETKay,
«[IpokaproTnyeckas kinetka», «COBPEMEHHAs CHUCTEMA OPraHUYECKOTO MHPaAy,
«CpaBHEHHE AQHATOMMYECKHX YEPT CTPOCHHS YETOBEKA M YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MMAJICOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 YEIOBEKa», «JlpeBHeiiume mroany, «Jpesuue nroan», «llepBbie
COBPEMEHHBIE IO, «UeTTOBEUECKHE pachDy.

O6opynoBanue:  MyJsbkn  «lIpoucxokaeHue — 4denoBeka»  (OHOCTHI
ABCTPAJIONNTEKA, MUTEKAHTPONA, HEAHACPTAIbLA, KPOMAHBOHLA), CJCTKH WM
U300pKEHUST KAMEHHBIX OpYJIMH NEPBOOBITHONO 4YENOBEKA (KAMHH-YOIIIEPHI,
pyOuna, ckpebna), TreoxpoHosiornyeckas Tadnuna, KoJuleKnus «DopMbl
COXPAHHOCTH MCKOIMAEMBIX KUBOTHBIX U PACTEHUIY.

JlaGopaTopHbie U NpaKTH4YeCKHe PadOThI:

[TpakTuyeckas padora Ne 1. «M3yueHre MCKOMAEMBIX OCTATKOB PACTEHUH U
JKUBOTHBIX B KOJUICKLIMSIX).



OKCKypcust «OBONIOLMS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBII UK KPACBETUECKUI MY3€Eid ).

Tema 3. Opranu3mbl U OKPY:KaKOIIAS Cpeaa.

DKOJIOTUS KaK HayKa. 3aaui U Pa3aeiabl SKOJOTHH. METObI SKOJOTHUYECKUAX
UCCIICIOBAHUI. DKOOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHWsT OPraHW3MOB. BOJHAS, HA3EMHO-BO3AYLIHAS, MOYBCHHAS,
BHYTPHOPraHU3MEHHASL.

Okosornueckue (paktopel. Knaccudukanus 3KOIOrMYECKUX  (HAKTOPOB:
abMoTHYECKHEe, OMOTMYECKME W AHTPOINOTEHHbIE. [ICHCTBHE 3KOJOTMUYECKUX
(haKTOPOB HA OPraHU3MBI.

AOunoTndeckue (PaKTophl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTONEPUOTU3M.
[TpucnocoOneHnss  OpraHM3MOB K JOCHCTBUIO  aOMOTHMYECKMX  (DAKTOPOB.
buonornyeckue puTMel.

buotnyeckne  ¢daxkropel.  Buael  OMOTMYECKMX  B3aUMOJCHCTBUIL:
KOHKYPEHLHUS, XUIIHAYECTBO, CMMOM03 U ero gopmsl. [lapazuTusm, koomnepanus,
MYTyaJIi3M, KOMMECHCAIM3M (KBApPTUPAHCTBO, HAXJIECOHWYECTBO). AMEHCAIM3M,
HElTpanu3M. 3HaueHWe OWOTHYECKHX B3aMMOACHCTBHIA [UIsl CYLICCTBOBAHHS
OPraHMU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJOTMYECKHE XAPaKTEPUCTHKU MOnysiuuu. (OCHOBHBIE IMOKA3aTEH
NOMYJISIMKA.  YUCIEHHOCTh, TJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTh, IMPUPOCT,
Murpanus. JJmHaMuka YMCIEHHOCTH NOMYJISIAA U €€ PErysusl.

JlemoHCTpanuu:

[Toptpetsl: A. I'ymbonsar, K. @. Pynwe, 3. ['ekkens.

Tabmuupl u cxembl: Kapta «[Ipupoaasie 30HBI 3emimy», «Cpeasl 0OMTaHUsS
opranu3moBy, «®oronepuoan3my, «llonynsuuuy, «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH MOMYJISIIUKA HHPY30pUH-TYy Pesibkny, «[ InmeBbie nenm.

JlaGopaTopHblie U NpakTH4ecKue padboThbI:

JlabopatopHas padota Ne 3. «Mopdonornueckue 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOMTAHUSY .

JlaGoparopuas paGota Ne 4. « BimsiHue cBETa HA POCT M PA3BUTHE YEPEHKOB
KOJICYCa».

[TpakTuueckas padota Ne 2. «I1oacuéT NIOTHOCTH MONYSUUI Pa3HBIX BUIOB
pacTeHuiny.

Tema 4. Coo01uecTBa U 3K0JOTHYECKHE CUCTEMBbI.

CooOuiecTBO OpraHm3MoB — OWOLCHO3. CTPYKTypbl OMOLEHO3a: BHIOBA,
NPOCTPAHCTBECHHAs, Tpoduyeckas (numieBast). Buabl-nomuHaHThl. CBSI3M B
OHMOLICHO3E.

OKOJIOTHYECKHE CUCTEMBI (3KOcUCTeMbl). [loHsiTHE 00 3KOCHCTEME W
ounoreoneHo3e. DOYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI. MPOIYLEHTHI,



KOHCYMEHTBI, peAyLUEHThl. KpyroBopoT BEMECTB U MOTOK SHEPTHU B IKOCHCTEME.
Tpoduueckue (MUIIEBBIE) YPOBHU 3KOCUCTEMBL [IMIIEBBIE LENU W CETH.
OCHOBHBIE TIOKA3aTEM 3KOCHUCTEMBL: OMOMacca, MPOAYKIUS. DKOJOTUYECKHE
NUPAMHbBL.  MOPOAYKIMHM, YHUCIECHHOCTH, Ouomaccel. (CBOICTBA 3KOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJISILHMSA, pa3BuTHE. CyKIECCHS.

[TpupoAHBIE SKOCUCTEMBI. DKOCHCTEMBI 03EP M PEK. DKOCUCTEMA XBOWHOIO
VI [HUPOKOJIMCTBEHHOTO JIECA.

AHTPOTNIOTEHHBIE ~ DKOCHCTEMBI.  ATPO3KOCHCTEMBL.  YPOO3IKOCHCTEMBI.
bronorndeckoe u X03siCTBEHHOE 3HAUEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

buopasznooOpazue kak (pakTop yCTOWUMBOCTH 3KOCUCTEM. COXpaHECHWE
OMOJIOTUYECKOTO pazHooOpasus Ha 3eMIIE.

Yuenne B. U. Bepuaackoro o OGuocdepe. ['paHuiibl, cOCTaB U CTPYKTypa
ouochepbl. XKupoe BeniectBo M ero ¢yHkuuu. OcoOeHHOCTH Ouochephl Kak
rI00ATbHOW 3KOCHUCTEMBI. JIMHAMUYECKOE€ pPaBHOBECHME W OOparHas CBs3b B
ouocdepe.

KpyroBopoTsl BEMECTB U OMOTCOXUMHYECKUE UKIIBI 3JIEMEHTOB (YIIIEPO/a,
a30Ta). 30HATBHOCTL Onochepbl. OCHOBHbIE OMOMBI CYLIH.

YenoreuecTBO B OMochepe 3emiii. AHTPONOTEHHBIE U3MEHEHUS B Onocdepe.
['oGanbHbIE SKOJIOTMYECKUE MPOOJIEMBI.

CocyuiecTBoBaHUE MPUPOIBI 151 YEITOBEYECTRA. Coxpanenue
Onopa3zHO0Opa3ns Kak OCHOBA YCTOMUMBOCTH Omocdepbl. OCHOBA palMOHATIBHOTO
YIPaBJICHUS TMPUPOJHBIMA PECYpPCaMH W MX MCHOJB30BaHUE. JloCTMKEHUS
OHMOJIOTMH U OXPaHa MPUPOBI.

JlemoHCcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. M. BepHaackwuii.

TaGnmuuel 1 cxembl: «lIuieBsie nenu», «BHOLEHO3: COCTAaB U CTPYKTYpay,
«[Ipupoansie cooOmiecTBay, «llenu mnuTaHus», «IKOJIOTMUYECKAas NUPAMUAAY,
«buocdepa u yenoBek», « IKOCUCTEMA MMPOKOIMCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca»y, «buomeHo3  BomoéMay, «ArpoueHosdy, «lIpumMepHsie
AQHTPOTIOTCHHBIE ~ BO3JACHCTBUS HA  OpUpoAy», «BaxkHeilmme HMCTOYHUKH
3arpsi3HEHUsT BO3/yXa M TPYHTOBBIX BOI», «[louBa — BasKHEHIIAas COCTaBISAOIIASA
ounochepsy, «DakTopsl nerpaganuu mousy, «llapHukoBbiil 3pdexTy, «DakTopsl
PAIMOAKTUBHOIO 3arps3HeHus Ouocdepb», «OO0mmas crpykrypa Ounocdeps,
«Pacnipoctpanennie xu3Hm B Ouocepe», «O30HOBBIA 3kpaH OHOCHEDPHIY,
«Kpyrosopot yrnepoaa B buochepe», «k KpyroBopoT azota B IpHPOIEY.

OOopynoBaHue: Moaenb-anTuIMKaIMs « TunudHbie OUOIICHO3B), repOapuit
«PacTutenbHbie CO00IIECTBAY, KOMIEKINKN «bHONEH03), «Bpeaurenn BaKHEHITNX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIBTYP», TrepOapuu M KOJJICKIMH PACTCHUH W
YKUBOTHBIX, TPUHAUICKAIME K Pa3HbIM SKOJIOTMYECKAM TpymrnaM OAHOTO BUAA,



Kpacnas kumra Poccuiickoii ®enepaumu, M300pakeHHs OXPAHSEMBIX BHAOB
PacTEHH U JKUBOTHBIX.



[UDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHMA TIPOIPAMMEBI 110
BHUOJIOTMM HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIETO
OBPA30OBAHUA

CormacHo ®I'OC COQO, ycraHaBIMBaKOTCS TpeOOBaHMsS K pe3yJbTaTam
OCBOCHMSI  O0ydHarOUMUCI TPOrpaMM  CpeaHero  olmero  o0pa3oBaHus:
JMUYHOCTHBIM, METAMTPEIMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YJBTATOB OCBOCHUS mpeamera «bhoJiorusy
BBIJICJICHBI CJICAYIONINE COCTABJISIOINAE. OCO3HAHUE OOYYAIOIUMUC POCCHICKOM
FPAKIAHCKON UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIIBHOCTH
U CAaMOOMNPEACIICHUIO, HaJW4YhMe€ MOTUBAIMM K  OOy4YeHUIO  OWOJIOTHH,
LEJICHANPABIICHHOE PA3BUTHE BHYTPCHHUX YOEKICHHA JIMYHOCTH HA OCHOBE
KITFOUYEBBIX IIEHHOCTCH M WMCTOPUYECKUX TPAAULUNA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh U CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JNEATENIBHOCTA [IEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMM, TPUCYLIMMH CUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIMYHAE HKOJOTHYECKOTO MPABOCO3HAHMS,
COCOOHOCTH CTABUTH LIEJIA U CTPOUTD KU3HCHHBIE TUTAHBI.

JIMYHOCTHBIE PE3YbTAThl OCBOCHUS TpeaMeTa «buosiorusy NOCTUTArOTCs B
€IVUHCTBE Y4YEOHOW W BOCHUTATEIBLHOU JEATEILHOCTH B COOTBETCTBUH C
TPAIAALIMOHHBIMA POCCUMUCKUMHU COLIMOKYJIBTYPHBIMUA, UCTOPUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, MPUHSTHIMUA B OOINECTBE MPAaBWJIAMHU M HOPMAaMH
MOBEJCHUS W CHOCOOCTBYIOT MPOIECCaM CaMOMO3HAHUS, CaMOBOCHUTAHUS M
CaMOpA3BUTHsA, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA,
VBAKEHHUS K 3aKOHY W MPABOMOPAIKY, YEJOBEKY TPYyAa U CTAPLIEMY MOKOJICHUIO,
B3aMMHOTO YB@KCHHUSI, OEPEKHOrO OTHOUICHUS K KYJIBTYPHOMY HACIACAUIO H
TPAJULIMAM MHOTOHALMOHAIBHOIO Hapona Poccuiickoit denepauuu, npupoac u
OKPY KaIOIIEH CpeE.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS y4eOHOro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTh U CITOCOOHOCTH 00YYaIOUIMXCsl PYKOBOJICTBOBATHCS
c(hOPMUPOBAHHONW BHYTPCHHEH TMO3UIMEH JUYHOCTH, CUCTEMOUN I[IEHHOCTHBIX
OpUCHTAlMiA, MO3WUTUBHBIX BHYTPEHHUX  YOEKIECHWH, COOTBETCTBYHOIINX
TPAJAMIIMOHHBIM [IEHHOCTSIM POCCUHCKOr0o OOMIECTBA, PACHIMPEHUE >KU3HEHHOTO
ONBITA U OMNBITA ACATEILHOCTH B MPOLECCE PEATM3ALMU OCHOBHBIX HAMPABJICHUI
BOCIIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpazkaaHCcKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKN 00YYAOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYLUMOHHBIX MPaB W OOS3aHHOCTEH, YBaXEHHUE
3aKOHA W MPABOIIOPSAIKA,

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JCATENBHOCTA IPH CO3MAHHMH
y4€OHBIX MPOEKTOB, PEIICHUM yYEOHBIX M MMO3HABATEJBHBIX 3a/1a4, BBITOJHECHUU
OMOJOrMYECKUX SKCIEPUMEHTOB,;

CIOCOOHOCTh  OMPEAENATh COOCTBEHHYI) TO3WIMIO MO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€,

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUAX HEOOXOAUMOCTHh KOHCTPYKTHBHOIO
B3aMMOJECHCTBUS JIIOJAEH C Pa3HBIMKU YOCSKIACHUSIMHU, KYJIBTYPHBIMU LIECHHOCTSAMH W
COLMAJIBHBIM TTOJIOKEHUEM,

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOLIECCE COBMECTHOIO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIIbHBIX M MCCICAOBATEIbCKAX 33[a4, YBAXKUTEIBHOIO
OTHOLICHHWS K MHEHHUIO OIMOHEHTOB NPH OOCY>KIEHUU CIOPHBIX BOMPOCOB
OMOJIOrMYECKOr0 CONEPIKAHUS,

TOTOBHOCTb K T'YMaHUTAPHON M BOJIOHTEPCKOM NEATENBHOCTH,

2) NaTpHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCHUICKOM TPaKIAHCKON UACHTUYHOCTH,
MaTpUOTA3MA, YBLKECHHMS K CBOEMY HApOAY, YYBCTBA OTBETCTBEHHOCTH IIEPEL
Ponuuoii, ropmoctu 3a cBOW Kpail, ¢BOK PoauHy, CBOH SA3BIK U KYJIBTYDY,
MPOLIJIOE U HACTOSIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poceun;

LIEHHOCTHOE OTHOLUEHUE K MPUPOJHOMY HACIECAMIO U TTAMATHUKAM TPUPOJIBL,
JNOCTHKEHHUSIM Poccun B HaAyKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE,

CIOCOOHOCTh OLEHUBATh BKJIAJ POCCUHCKAX YYEHBIX B CTAHOBIICHUE W
pa3BUTME OWOJNOTMM, MOHUMAHHWS 3HAYCHHWS OWOJIOTMM B TO3HAHUM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA,

uaeiHas yOeKIEHHOCTb, TOTOBHOCTh K CIY:KCHHIO M 3amuTe OTEeuecTBa,
OTBETCTBEHHOCTb 32 €r0 CYyAbOY;

3) Ay XOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCHICKOTO HapoJa;

c(OPMUPOBAHHOCTH HPABCTBEHHOIO CO3HAHUSI, STUYECKOTO MOBEICHMUS,

CHOCOOHOCTh OLICHMBAaTh CHUTYAllM0 W MPUHUMAaTh OCO3HAHHBIE PELICHMUS,
OPUEHTHPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B TMOCTPOCHUE YCTOHYMBOro OyaylIero;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POAMUTEIISIM, CO3JaHUIO0 CEMBbHA HA OCHOBE
OCO3HAHHOI'O0 TPHWHATHS LEHHOCTEN CEMEWMHONM JKU3HH B COOTBETCTBHH C
TpaauLUsIMu HapoaoB Poccuu;

4) 3¢TeTHYeCKOTr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHWUE K MHPY, BKIFOUAs 3CTETUKY ObITa, HAYYHOTO W
TEXHUYECKOrO TBOPUYECTBA, COPTA, TPYAQ, OOIECTBEHHBIX OTHOLICHUIA,



NOHMMAHKUE SMOLMOHAILHOTO BO3ICHCTBUS KUBOH MPUPOBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPDQKECHUIO B PA3HBIX BHAX HMCKYCCTBA, CTPEMJICHHE
NPOSIBIIATH KAYECTBA TBOPUYECKOM JTMUHOCTH;

S) ¢usuueckoro BocnuTaHusi, GopMUPOBAHMS KYJIBTYPbI 3A0POBbS H
IMOLHMOHAIBHOIO 0JIArOMOJYYHs:

MOHUMAHUE W peaju3alysl 3J0POBOro M 0Oe3omacHoro odpasza >KU3HU
(310POBOE  MUTaHWE, COONIFONCHWE TUTMEHWYECKUX TPaBW MW HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATUH M OTAbIXA, peryiaspHas (uznueckas
AKTUBHOCTh), O€PEKHOI0, OTBETCTBEHHOIO W KOMIIETCHTHOTO OTHOLICHHS K
COOCTBEHHOMY (PM3UUYECKOMY U MICUXUUYECKOMY 3JI0POBBIO;

NOHMMAHWE LEHHOCTH TNPABWJI WHAMBUAYAIBHOIO MW  KOJJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYALMIX, YTPOXKAIOLINX 3J0POBBIO U SKH3HH JIFOJIEH;

OCO3HAHWE TOCIEACTBHA W HENPHSTHS BPEAHBIX MPUBBIYCK (yMOTPEOICHUS
AJIKOTOJ1s1, HAPKOTUKOB, KypEHUs ),

6) TPYA0BOT0 BOCIIUTAHUSI:

FOTOBHOCTb K TpPyAy, OCO3HAHWE LIEHHOCTHM MACTEPCTBA, TPYAOIIOOHE,

FOTOBHOCTh K AKTHBHOW AEATEIIBHOCTH TEXHOJIOTMYECKON W COLMAIBHOMN
HaIPABJICHHOCTH, COCOOHOCTh MHHLIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATE TAKYIO JEATEIBHOCTD;

MHTEPEC K pa3iuuHbiM cepam mpoPecCUOHATBHON ACITEIbHOCTH, YMEHUE
COBEpLIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodecchn H  peanr30BBIBATH
COOCTBEHHBIC KMU3HEHHBIC TIJIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOPA30BaHUIO HA
MPOTSHKEHUH BCEW YKA3HMU,

7) 3K0JIOTUYE€CKOT0 BOCTIMTAHUS:

SKOJIOTHYECKH LEIecO00pa3HOe OTHOIIEHUE K NPUPOJE KaK HCTOYHUKY
YKU3HHU Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBIIIEHUE YPOBHS 3KOJIOTMYECKOM KyJNBTYPbl. NPUOOPETCHHUE OMBITA
NJIAHUPOBAHMSI TOCTYNKOB M OLEHKA WX BO3MOXKHBIX MOCIECACTBUMA IS
OKPYIKarOIIENA CPEIBI,

OCO3HAHWE TIO0ATBHOIO XapakTepa SKOJIOTMYECKHX MPOOJIEM M NMyTEH uX
pELIEHMS,

CHOCOOHOCTh MCMHOJIb30BaTh MPUOOPETaEMble TPU KM3YYEHUH OHOJIOTHH
3HAHMSIT M YMEHUsI NpPH PEUICHHH MPOOJEM, CBI3aHHBIX C PALHOHAIBHBIM
NPUPOJONOIL30BAHUEM  (COOJIIOJIECHUE  TMPaBWJI  TOBEACHUS B MPUPOJIE,
HAPABJICHHBIX HA COXPAHECHUE PABHOBECUS B DKOCHCTEMAX, OXPaHy BHJOB,
3KOCUCTEM, OMOC(EPHI);



AKTUBHOE HENPUATHE ACHCTBHMN, MPUHOCAIIMX BpPEd  OKPYKAIOLICH
OPUPOJHON Cpeae, YMEHUE NPOTHO3MPOBATH HEOIArONPUATHBIE 3KOJOTUUYECKHUE
MOCJIEACTBHS PEANTPUHUMAEMBIX ACHCTBUI U TPENOTBPALIATh UX;

HAJIMYKE PA3BUTOrO SKOJIOTHYECKOTO MBILUICHUS, SKOJOTHUECKONH KYJIbTYPHI,
OMbITa JEATENBHOCTH 3KOIOTUYECKON HAITPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATECA WMHU B ITO3HABATEIIBHOW, KOMMYHHUKATABHOW W COLMAIBHOMN
MPAKTHUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKON AEATENBHOCTUA IKOJIOTMYECKOM
HAITPaBJICHHOCTH,

8) HeHHOCTH HAYYHOT 0 MO3HAHMA:

Cc()OPMUPOBAHHOCT MHMPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HAYKH W OOLICCTBEHHOHN MPAKTUKH, OCHOBAHHOTO HA JHAJIOTE
KYJIBTYP, COCOOCTBYOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOW W YMTATENBCKOH KYyJIbTYPbl KaK CpPEACTBA
B3aUMOJCHCTBUS MEXKIY JFOAbMU U TO3HAHUS MUPA,

MOHUMAHUE Chelu(pUKA OHOJIOTMM KaK HayKWh, OCO3HAHMS €€ poJih B
(OpPMUPOBAHMM PALMOHATILHOTO HAYYHOTO MBILUICHHS, CO3JAHUM LEIOCTHOTO
NPEACTABICHHUS 00 OKPYXKAKIIEM MUPE KaK O €JIMHCTBE MPUPOJBI, YEIOBEKA W
oOmiecTBa, B IMO3HAHWUM MPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPoOieM
COXPAHEHUS TPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCT B 3HAYMMOCTH OMOJIOTMM [UIsl COBPEMEHHON LMBHIU3ALWN:
o0ecnevYeHrnss HOBOTO YPOBHSI PA3BUTHS MEIULMHBI, CO3JAHUE MEPCIECKTHBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  pemarb PECYPCHBIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, OUCKA MyTEH BBIXOJA M3 TT00ANBHBIX SKOJOTHYECKHX MPOOIEM U
obecnedyeHnus  Mmepexoga K YCTOWYMBOMY — PAa3BUTHIO,  PALMOHAIBHOMY
WCIOJIb30BAHUIO TPUPOAHBIX PECYPCOB M (POPMUPOBAHMIO HOBBIX CTaHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TOJYYECHUH OMOJOTMYECKMX 3HAHWA B LENX
NOBBIIIEHUST OOWICH KYJIBTYPBL, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, KakK
COCTaBHOM 4YacTH (PyHKIMOHAIBHON IPaMOTHOCTH OOyYarommxcs, GopMUPyEMOi
PU U3YUYCHUH OMOJIOTHH;

MOHUMAHUE CYLIHOCTA METOJOB MO3HAHUS, MCMOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HWCIOJb30BaTh TNONYYAEMbIC 3HAHUS [UId aHAIM3a W
OOBSICHEHMSI SIBIEHUI OKPYXAIOLIEr0 MUPa W MPOUCXOIAIMX B HEM M3MEHEHWA,
YMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYECHHMsS HA OCHOBE HAy4HbIX (DAKTOB H
MMEOIMXCS JAHHBIX C LENIBIO MOy YEHHS TOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIB30BATh OMOJIOTHYECKHAE 3HAHUS IS
peleHus TpoOJIEM B PEAIbHBIX KU3HEHHBIX CUTYalHsX;

OCO3HAHUE LEHHOCTA HAYyYHOW MAEATENIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIIENOBATEINBCKY IO IEATEIbHOCTD UHANBUAYAIBHO U B IPYIIIE,



FOTOBHOCTb M CIIOCOOHOCTh K  HENPEPHIBHOMY  0Opa30BaHUIO U
caM000pa30BaHNIO, K AKTHBHOMY IMOJIYYCHHUIO HOBBIX 3HAHWH 1O OMOJIOTMU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHUS Y4YeOHOro mpeaMera «bHonorusy»
BKIIFOYAKOT. 3HAYMMBIE Ui (OPMUPOBAHMS MHPOBO33PEHHS OOYHAFOIIMXCS
MEXAMCUUATIMHAPHBIE (MEKMPEAMETHBIE) OOIICHAYYHBIC MOHATHS, OTPAKAIOLIUE
LEIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHOCUM(PUKY METOAOB MO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, HEPIUs, SBJICHUE, MPOLECC,
CUCTEMA, HAy4YHbIH (aKT, MPUHUMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIECIOBAHUE,  HAOMIOACHHWE,  WM3MEPEHUE,  OKCIEPHUMEHT W JIPYrUX),
YHUBEPCAJIbHBIE y4YeOHbIE ACHCTBUS (IMO3HABATEIBHBIC, KOMMYHHKATHBHBIC,

PETYJISATUBHEIE), o0ecneYnBaroIne (opmMupoBaHue (YHKIMOHATBHON
IPAMOTHOCTH W COLMAILHOM KOMIETEHUMH OOYYArOIIMXCS, CHOCOOHOCTH
oOyJarommxcs UCTIOJIb30BATh OCBOECHHBIE MEKTUCLIMTIIIMHAPHBIE,

MUPOBO33PCHUYECKUE 3HAHUS W YHHUBEPCAIBHBIE y4YeOHblE JCHCTBHS B
[TO3HABATEIILHON W COLMAJIBHON MTPAKTHKE.

MeranpeaMeTHBIE PE3yJbTaThl OCBOCHUS NPOrpPaMMBbl CPEAHETO OOILIEro
00pa3zoBaHUs TOJDKHBI OTPAkKaTh:

OsBnaaenue YHHBEPCAJIbHBIMH y4eOHbIMH NMO3HABATE/IbHBIMHU
AeCTBHAMMU:

1) 6a3oBbIe TIOTHYCCKHE ACHCTBHA:

CaMOCTOSITENIbHO  (POPMYNHMpPOBaTE W aKTyaJUu3WpoBaTh  Opoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIOJIb30BATh MPU OCBOCHUM 3HAHWH MPUEMBI JIOTHYECKOTO MBIILICHUS
(aHanmM3a, CUHTE3a, CPABHEHMS, KIacCH(PUKALMK, 0000UIEHHS ), PACKPBIBATH CMBICI
OMOJOrMYECKUX MOHATUH (BBLACIATh MX XapPaKTEPHBIE MPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTHMH MOHITHIMM ),

ONMPEACATh LENN JCATENIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUU KX
JOCTUKEHHS, COOTHOCHTD PE3YJILTATHI AEATEIIbHOCTH C TOCTABJIEHHBIMU LETISIMH,

MCIOJIb30BATh OMOJIOTHYECKUE MOHATHUS ISl OOBSCHEHUS (PAKTOB M SIBJIICHUH
>KUBOM MIPUAPOLBI;

CTPOMTh JIOTHYECKHE PACCY>KIACHHUS (MHAYKTUBHBIE, NCAYKTHBHBIC, IIO
AQHAJIOTHH), BBISBIATE 3aKOHOMEPHOCTH W NPOTUBOPEYMS B PACCMATPUBACMBIX
SBIICHUAX, POPMYIIMPOBATH BBIBObI U 3AKITIOUECHUS,

OPUMEHITh  CXEMHO-MOJCIIbHBIE ~ CpPeACTBA  AJIi  MPEACTaBICHHS
CYLIECTBEHHBIX CBSA3CH M OTHOLICHWH B M3Y4YaeMbIX OMOJOTMYECKHX OOBEKTAX, a



TAK)KE  OPOTUBOPEYMH  pPa3sHOrO  POAA,  BBISBICHHBIX B Pa3IUYHBIX
WH(OPMALMOHHBIX UCTOYHUKAX;

pa3padaTeiBaTh TUIAH PEUICHUs] TPOOJIEMbI C YUETOM aHAIHM3a MMEIOLIUXCS
MaTEPUATIbHBIX H HEMATEPAATIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKU NOCTEACTBHMA NEATEIHOCTH,

KOOPAMHUPOBAaTH M BBINOJHATH  PadOTy B YCIOBUSX  PEATBHOIO,
BUPTYAIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHS,

Pa3BUBATh KPEATUBHOE MBILLJIEHUE TP PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIC HCCJICI0OBATEIbCKHE NCHCTBHA:

BJIQ/ICTh HABBIKAMH YUEOHO-HCCIIEA0BATENBCKOW U MPOEKTHOM AEATEIBHOCTH,
HABbIKAMHU  pa3pelicHus NOpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBEO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PELICHUSI MPAKTUYECKUX 33144, TPUMEHEHUIO
PA3IMYHBIX METOJOB MMO3HAHUS,

UCMOJIb30BaTh PA3MYHbIE BUIBI JACATEIBHOCTH MO TOJYYEHUIO HOBOTO
3HAHWS, €r0 MHTEPNpETaluu, NpeoOpa3OBAHUI0 W MPUMEHCHHIO B YYECOHBIX
CUTyalusiX, B TOM YUCIIC IPH CO3JaHUM YUEOHBIX U COLMAIBHBIX MPOEKTOB;

(opMUPOBATh HAYYHBIA TUI MBILUICHUS, BIaJCTh HAYYHOU TEPMUHOIOTHEM,
KJTFOYEBBIMH MMOHATUSAMHA U METOIAMU,

CTaBUTh W (POpPMyNIHpPOBaThH COOCTBEHHBIE 3aJaud B O00pa30BATENIBHOM
JEATEILHOCTH W 5KU3HEHHBIX CHTYALHSIX;

BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBS3M M AKTYalM3UPOBATH 33]ady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUS, HAXOAUTh APTYMEHTHI [UIS JOKA3aTEIbCTBA
CBOMX YTBEPKICHUH, 3aaBaTh MAPAMETPHI U KPUTEPUH PEILICHUS,

AQHAJIM3UPOBATh TMOJYYEHHBIE B XOJE PCEIICHUS 3a1a4d  Pe3yJIbTaThl,
KPUTHYECKH OLCHUBATh UX JTOCTOBEPHOCTH, MPOTHO3UPOBATH U3MECHEHUE B HOBBIX
YCITOBHSIX;

JaBaTh OLICHKY HOBBIM CHUTYallWsIM, OLEHWUBATh MPUOOPETEHHBIN OIIBIT,

OCYILIECTBIATh LCJICHANPABIICHHBIA MOMCK TMEPEHOCA CPEACTB M COCOO0B
JEHCTBUS B NPO()ECCHOHATBHYIO CPEAY;

YMETh NIEPEHOCUTHh 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECCKYH0 001acTh
YKU3HEACATENBHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IaCTEH;

BBIJIBUTaTh HOBBIC WJACH, MPEAJIaraTb OPUTHHAIBHBIC MOAXOAblI U PELICHHUS,
CTaBUTh MPOOIEMBI ¥ 334a49H, JOMYCKAOIIME ATbTCPHATUBHBIC PEILICHUSI.

3) pabora ¢ uapopmanmeii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX WH(POPMALUH (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-MOMYJISIPHOM  nuTeparype, OWOJIOTMYECKHX CJIOBApsAX M
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B MHTEpHETE), aHAIM3HPOBATH



WH(}OPMALMIO PA3IMYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTUYECKH OLICHUBATh
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYHUBOCT;

(opMyMPOBaTh 3aPOChl U MPUMEHATh PA3JIMYHBIE METOABI MPUA TOUCKE U
otOope OMoSIOrMYecKoi nHpopMauu, HEOOXOIUMOMN NIJisi BBIMOJHEHUS YUYE€OHBIX
3a/1ay,

npuoOpeTaTy OMBIT HKCHOJB30BAaHUS HMH(POPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHi, COBEPIICHCTBOBAThH KYJIBTYPY aKTHBHOTO MCIOIB30BAHUS PAITAYHBIX
MOMCKOBBIX CHCTEM,

CaMOCTOSITEJIbHO ~ BBIOMPATh  ONTUMAJBHYKO  (QOpMY  MpEACTaBICHHS
Oounonornueckoil nHpopManuu (CXeMbl, rpapukH, TUarpaMmmbl, TaOIULbI, PUCYHKH
" Apyroe),

WCIOJIb30BATh HAYYHBIA S3bIK B KAUECTBE CpEACTBA MNpH pabore ¢
Ononornuyeckoil MHPOpMaLMEH: TPUMEHATh XWMHYECKME, (PHU3MUECKHE W
MaTEMaTUYECKHE 3HAKH M CHMBOJBI, (OpMYJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCMOJIb30BaTh W NPeoOpa3oBbIBaTH  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HATJISTHOCTH,

BIAJACTh  HABBIKAMM  pACMO3HABaHWS M 3alUThl  MH(OPMALKH,
WH(}HOPMALMOHHON OE30MACHOCTH JTMYHOCTH.

OBiageHne yHUBEPCAIbHBIMI KOMMYHHUKATUBHBIMH AeiiCTBUSIMU:

1) oOenne:

OCYILECTBIATH KOMMYHHKALMH BO BCEX Cepax >KU3HH, AKTUBHO YUACTBOBATh
B JMAJIOTE WM JUCKYCCHM MO CYIIECTBY O0CY:KIAacMOil TeMbl (YMEHHUE 3a1aBaTh
BOMPOCHI, BBICKA3bIBATh CY>KJICHUS OTHOCUTEIILHO BBIMOJHECHUS MPEAIaracMoi
3a/1a4M, YUYATHIBATh MHTEPECH M COTJIACOBAHHOCTH MO3WIMH IPYrUX YYACTHUKOB
JMAJIOTA WIA JUCKYCCHH ),

pacro3HaBarb HEBEPOAIBHBIE CPEACTBA OOLICHWS, NOHMMATh 3HAYCHUE
COLIMATIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTYallWid,
YMETh CMATr4aTh KOH(PIUKTHI K BECTU IEPETOBOPHIL,

BIAACTh PA3TUYHBIMU CrOCOOaMM OOLICHWS M B3aMMOJICHCTBHS, TMOHUMATh
HaAMEPEHHUs APYTUX JHOACH, MPOSBIATh YBAKUTEILHOE OTHOLICHUE K COOECETHUKY
U B KOPPEKTHOM Ppopme GOpMyaMpPOBATH CBOM BO3PAKCHHS,

Pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOKO TOYKY 3PEHHs C MCMOJIb30BAHUEM
S3BIKOBBIX CPENICTB.

2) COBMECTHAS AEATEIBHOCTD:

NOHMMATh W MCMOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW W WHAMBHIYAILHOM
pabOThI TPU PEIIEHUU OUOJIOTMYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
NPUMEHEHHUSI TPYNIOBBIX (JOPM B3aUMOCHCTBHUS TPH PELLICHNUN YUEOHON 332K,

BBIOMpATh TEMATHKYy W METOAbl COBMECTHBIX NCHCTBMH C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEH KaXKAOTO WICHA KOJIJIEKTUBA,



[PUHAMATL  LEId  COBMECTHOW  JNEATENIBHOCTH, OpPraHu30BBIBATH U
KOOPAMHHUPOBATH JCHCTBHAS MO €€ OOCTH)KEHWIO. COCTABJIATH IUIAH JIEHCTBUW,
pacnpenenarh pojidi ¢ YYETOM MHEHMH YYaCTHUKOB, OOCYKIATh PE3yJIbTATHI
COBMECTHOH paboTHlI,

OLICHMBATL KA4eCTBO CBOEr0 BKJIAJAAa M KaKIONO0 Y4YaCTHHKA KOMaHIbI B
oOuwii pe3yspTar no pa3paboTaHHBIM KPUTEPUSIM;

npemiarate HOBBIE TMPOEKTHI, OLCHWBATH WAEU C TMO3WLIUUA HOBU3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH,

OCYILECTBIIATE MO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B  Pa3IMYHBIX
CUTYalUsIX, MPOSBIIATH TBOPYECTBO U BOOOPAKEHUE, ObITh MHUIUATHBHBIM.

OBjaieHuE YHHBEPCAJIbHBIMU PEryISITUBHBIMH AeHiCTBHSIMH:

1) camoopranuszaunusi:

UCIOJIb30BATh OWOJIOTMYECKUE 3HAHWS JUIS BBISBICHHS NPOOIEM W HX
PELICHUS B )KM3HEHHBIX W YYEOHBIX CUTYalUsX;

BBHIOMpaTh HA OCHOBE OWOJIOTMUECKMX 3HAHWH LEJIEBbIE W CMBICIOBBIE
YCTAHOBKM B CBOMX JEHWCTBUAX W MOCTYIKAX MO OTHOLICHHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYIKAIOLINX,

CaAMOCTOATENIBHO OCYILECTBIIATE MO3HABATEIBHYIO ACATEIBHOCTD, BBISABIATH
npoOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4yd B 00pa3oBaTEIbHOM
NEATEIIBHOCTH U )KM3HEHHBIX CUTYALUSIX,

CaMOCTOSITEJIBHO ~ COCTaBJATh IUIAH PEHICHHS MPOOJAEMBI € YUETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MTPEANIOUYTCHUIA;

JaBaTh OLICHKY HOBBIM CUTYaLHSIM;

paclmpsaTh paMKd YY4eOHOrO MpEeaMETa HA OCHOBE JIMYHBIX MPEANOYTCHUH;

JieNlaTh OCO3HAHHBII BBIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a peLIEHUE;

OLICHUBATh MPUOOPETEHHBIHN OMBIT,

croco0CTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO IIMPOKOW 3pyIWLUN B
pPa3HBIX OO0JIACTAX 3HAHW, MOCTOSHHO TNOBBIIATH CBOM 00pa3oBaTCHbHBIA W
KYJIBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalUsAM, BHOCHUTb KOPPEKTHUBBI B JEATEIILHOCT,
OLICHMBATH COOTBETCTBUE PE3YJIBTATOB LIEIAM,

BIAJACTh  HABBIKAMH  [MO3HABATEIBHOW  PEQUIEKCMM  KaK  OCO3HAHMS
COBEpLIAEMBIX JCHCTBUI W MBICIUTENBHBIX MPOLIECCOB, WX PE3YIBTATOB H
OCHOBaHWH, MCHOJB30BaTh MPUEMBI PE(BICKCUU Ui OLICHKH CUTyaluu, BbIOOpA
BEPHOI0 PELLIEHHUS,

VMETHb OLICHUBATH PUCKH M CBOEBPEMEHHO IPUHHUMATL PEIICHUS M0 WX
CHIDKEHUIO,



NPUHUMATh MOTHBBI WM AapPryMEHTBl JPYTMX MNP AHAIM3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsATHE Ce0SA ¥ APYIHUX:

OPUHAMATH Ce0sl, MOHUMAasi CBOM HEAOCTATK! U TOCTOMHCTBA,

NPUHUMATh MOTHBBI W APryMEHTHl [JPYIMX TMPH AQHAINA3E PE3YJIbTATOB
JESATEIILHOCTH,

NPHU3HABATh CBOE MPABO M MPABO APYTMX HA OMIMOKH,

pa3BUBATh CHOCOOHOCTh MOHUMATh MUP € MO3ULAHA APYTOTO YEIOBEKA.

HPEAMETHBIE PE3YJIbTATBI

[TpeamerHble pe3ynbTarbl OCBOeHHMs mnporpammbel COO no Ouonorud Ha
0a30BOM ypOBHE BKITIOUAIOT cnenuduieckue s yueOHoro npeamera «buonorus
HAy4YHbIC 3HAHMSI, YMEHHS M CIOCOOBI JEHCTBHIA MO OCBOEHUIO, HHTEPIPETALMU U
npeoOPa30BAHUAIO 3HAHUI, BUIBI JACATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS W
NPUMCHECHUIO 3HAHWH B PA3UYHBIX YUYEOHBIX CHTYyalMsX, & TAKKE B PEATbHBIX
JKU3HEHHBIX CHUTYalMsIX, CBA3aHHBIX C OWonorueil. B mporpamme npeameTHbIE
PE3yABTaThl MPEACTABICHBI IO TOJaM O0YUYEHHUSI.

[IpeameTHbIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
Klacce NOJKHBL OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHHMI O MECTE M POJU OUOJIOTHM B CUCTEME HAYYHOTrO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMUPOBAHWM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOM KapTHHBI MUPa M HAYYHOTO MHUPOBO33PEHMS, O BKIAAC POCCHICKUX W
3apyOCKHBIX YYEHBIX-OMOJIOrTOB B  pa3BUTHE OWOJIOTHH, (PYHKIHMOHAIBHOMN
IPaMOTHOCTH YEJIOBEKA JIJIsl PELICHMS )KU3HEHHBIX 33134,

YMEHHE PACKPbIBATh COAECPYKAHUE OMOJOTMYECKUX TEPMHUHOB W TOHSTHI:
JKU3Hb, KIIETKA, OpraHu3M, MeTabonm3Mm (OOMEH BEHIECTB W MPEBPALLCHUE
SHEPIvK), TOMEOCTA3 (CaMOPEryJIsiivs), YPOBHEBAS OPraHU3allMsl )KUBBIX CHUCTEM,
CaMOBOCITPOM3BEICHUE (PETPOIYKIHS ), HACIEACTBEHHOCTh, H3MEHUYMBOCTD, POCT U
Pa3BUTHE;

YMEHHE WM31arate OWONOTMYECKHE TeOopur (KJIETOYHas, XPOMOCOMHAs,
MyTallMOHHAs, LEHTpalbHas JOrMa MOJEKYJIApHOW Owuosornu), 3akoHbl (I
Menpens, T. Moprana, H. Y. BapuiioBa) u yueHHs (0 LEHTPaxX MHOTOOOpasusi u
MPOUCXOKACHUS KYJIbTypHbIX pacteHuit H. M. BaBuioBa), onpenenste rpaHullbl
WX MPUMEHUMOCTH K KMBBIM CUCTEMAM,;

YMEHHE BIQJCTh METOAAMHM HAYYHOTO MO3HAHMS B OWOJIOrMH: HAOMIOIEHUE U
OMHCAHUE >KUBBIX CHUCTEM, MPOLECCOB W SIBJICHWM, OpraHM3alisi U MPOBEICHUE
OMOJIOrMYECKOr0  JKCIIEPUMEHTA,  BBIABMIKEHME  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKAY HWCCIECIyEMbIMU BEJIMYMHAMM, OOBICHEHHE IOTYYCHHBIX



PE3yAbTaTOB, UCMOJIB30BAHHBIX HAYYHBIX MOHATHNA, TCOPUHA M 3aKOHOB, YMEHHE
JI€JIaTh BBIBOJIbI HA OCHOBAHWY MOJYUYEHHBIX PE3YJIBTATOB,;

YMEHHE BBIICATh CYLIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
SYKapHOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH
NPOLECCOB. OOMEHA BEUICCTB M MPEBPAILCHUSI SHEPrUM B KIETKE, (POTOCUHTE3A,
NJIACTHYECKOTO W SHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIONOTBOPEHUS, PA3MHOXECHHS, WHIMBUAYAJBHOTO Pa3BUTHS  OpPraHuM3Ma
(OHTOTEHER);,

YMCHHE MPUMEHSATh MOJYUYECHHbIC 3HAHUS U OOBICHEHUST OMOJIIOTMYECKUAX
[IPOLIECCOB W SABJICHUN, JUIA NMPUHATHS MPAKTUYECCKUX PEILICHHUIN B ITOBCEIHEBHOM
JKU3HU C LENblo oOecrnedeHus: OE30MACHOCTH CBOEr0 30POBbS W 3I0POBBS
OKPY>KAFOIIMX JIFOACH, COONIONCHNS HOPM TPAMOTHOTO MOBEACHUS B OKPYKAOLICH
OPUPOJHON cpeAe, TMOHMMAaHWE HEOOXOAMMOCTH HCIIOJIB30BAHMS JOCTHXKEHUIA
COBPEMEHHOW  Owmosorum W OMOTEXHOJIOTHIA  JUIsl  PalMOHAILHOTO
PUPOIONIONIB30BAHUS,

YMECHHME pEIIaTh 3JEMEHTAPHBIE TEHETUYECKME 33a4yd Ha MOHO- |
JUTMOPUIHOE CKPEIIMBAHUE, CLECMJICHHOE HACIEA0BAHUE, COCTABIATH CXEMBI
MOHOTMOPHIHOTO CKPELIMBAHMS JJIsl MPEACKA3aHWsl HACJICIOBAHMS MPHU3HAKOB Y
OPraHu3MOB,

YMCHHE BBIMOIHATH JIAOOPATOPHbIE W MPAKTUYECKUE paboThl, COOMOIATH
npaBusia npu padoTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PYA0BAHUEM;

YMECHHE KPUTHYECKA OLEHWUBATh W HMHTEPOPETUPOBATH HHPOPMALIIO
OHMOJIOTMYECKOTO  COACPIKAHMS, BKJIIOYAKOIIYIO T[CEBJAOHAYYHBIC 3HAHHUS W3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOM WH(OPMALIAK, HAYYHO-MTOMYJISPHBIE
MaTepUaJIbl), 3TUYECKUE ACMEKThl COBPEMEHHBIX MCCIEAOBAHUNA B OHOJIOTHH,
MEUIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3/1aBaTb COOCTBCHHBIE MUCBMEHHBIE W YCTHBIE COOOIICHWS,
0000111ast OMONOrMYEeCKY0 UH(OPMALINIO U3 HECKOJBKUX MCTOYHUKOB, TPaMOTHO
MCIOJIb30BaTh NOHATUHHBIN anmapar OUOJIOTHH.

[TpenMeTHbIE pe3ysbTaThl OCBOCHUs yueOHOro npeamera «buonorus» ¢ 11
Kaacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHHUIA O MECTE M PO OMOJIOTUM B CHCTEME HAYYHOTO
3HAHWS E€CTECTBEHHBIX HAyK, B (OPMUPOBAHWU COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOM KapTHHBI MUPa M HAYYHOTO MHUPOBO33PEHMS, O BKIAAC POCCHMCKUX W
3apyOCKHBIX YUEHBIX-OMOJIONOB B  Pa3BUTHE OWOJIOTHH, (PYHKIHMOHAIBHOMN
IPaMOTHOCTH YEJIOBEKA JJIsl PELICHMS )KU3HEHHBIX 33134,

YMEHHME PaCKpPbIBaTh COACPKAHHE OHMOJIOIMYECKHX TECPMUHOB W TOHSTHIA:
BUJ, TIOMYJIALUS, T€HO(POH, BOTIOLMUS, IBUKYLIME CUIIbI ((PAKTOPBI) SBOIIOLUH,
NPUCIIOCOOJICHHOCTh OPraHu3MOB, BUA000PA30BaHUE, HKOJOTMUYECKUE (DAKTOPBI,



AKOCHCTEMA, TMPOAYLUEHThl, KOHCYMEHTBI, PEAYUEHTHI, IEMNA  MUTaAHMS,
AKOJIOTUYECKAs MUpaMKia, OMoreoreHos, onocdepa;

YMECHHE WH3Jaratb OHOJIOTUYECKUE TEOPUM (DBOJIOUMOHHAS Teopus Y.
JlapBuHa, CHHTETMYECKAss TEOPUs DBOJIOLMU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapiieBoro cxojacrea K. M. bapa, depenoBaHus TJIaBHBIX HAMpaBJICHUN W
nyteid sBomonmu A. H. Cesepriora, yuenusi o ouocdepe B. Y. BepHaackoro),
OMPEIENIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIAJAETh METOJAaMH HAYYHOTO MO3HAHUS B OMOJIOrUU: HAOIIOIEHUE U
OMMCAHUE J>KUBBIX CHUCTEM, MPOLIECCOB U SIBJIICHUM, OpraHu3alus U MpPOBEACHUE
OMOJIOTUYECKOTO ~ DKCICPUMEHTA,  BBIJBM)KEHHUE  TUMOTE3bl,  BBISBICHUE
3aBHUCUMOCTH MEXKIYy HCCICAyEMbIMU BEIMYUHAMHU, OOBICHEHHE MOJYUYECHHBIX
PE3y/bTAaTOB, MCMOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOpUil U 3aKOHOB, YMEHUE
JIeJIaTh BHIBOJIbI HA OCHOBAHWU MOTYUYECHHBIX PE3YJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPHU3HAKK CTPOCHUS OUOJIOTMYECKUX
OOBEKTOB. BHJIOB, TMOMYJSILMA, MOPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreOLEHO30B M JKOCHCTEM, OCOOCHHOCTH MPOLECCOB.  HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBCHHOIO OTOOpa, BUAOOOpPA30BaHMS, MPUCITOCOOJEHHOCTH
OpPraHu3MOB, JACHCTBHS SKOJOTMUYECKUX (PAKTOPOB HA OPraHU3MBbI, MEpPEHOca
BEUICCTB M MOTOKA SHEPrUM B JKOCUCTEMAX, AHTPOMOTE€HHBIX W3MEHEHHH B
AKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB M OHMOTCOXMMHYECKHX
LUKJIOB B Onocdepe;

YMEHUE MPUMEHSATh TOJIYUYCHHbIC 3HAHUS IS OOBICHEHHS] OMOJIOTHUYECKUX
IIPOLIECCOB U SABJICHUN, JUTA MPUHATHS MPAKTUYECCKUX PELICHHWIN B ITOBCEIHEBHOM
JKU3HU C LENbl0 oOecrneueHus: OE30MACHOCTH CBOEr0 3I0POBbS W 3I0POBBS
OKPY>KAFOIIMX JIFOACH, COONIONCHNS HOPM TPAMOTHOTO MOBEACHUS B OKPYXKAOLICH
OPUPOJHON cpefie, MOHMMaHUE HEOOXOAMMOCTH WCMOJb30BAHUSl JTOCTUKCHUHN
COBPEMEHHOM OMOJIOTUY 711 PALMOHAIBHOTO MPUPOOIIONIB30BAHHS,

YMEHHME PEIaTh 3JEMEHTAPHBIE OMOJOIMYECKUAE 3aa4d, COCTABIISATh CXEMBI
NEPEHOCA BEIIECTB U SHEPIHH B SKOCUCTEMAX (LICTIH MUTAHUS ),

YMEHHME BBIMOJHATE Ja0OPATOPHBIE W MPAKTUYECKUE PabOThI, COONIIONATH
npaBujia npu padoTe ¢ yYeOHBIM U TA0OPAaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OILICHUBAaTh M MHTEPNPETUPOBATH HH(OOPMALIMIO
OMOJIOTMYECKOTO  COACPIKaHMs, BKIFOYAIOUIYIO TICEBIOHAYYHbBIC 3HAHUS W3
Pa3JIMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBON MH(OPMALIMKU, HAYyUHO-MOMYJISIPHbBIE
Marepuanbl),  paccMaTpuBaTh  [J00AJbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

YMEHUE CO3/1aBaTh COOCTBEHHbIC THUCHBMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast OMONOrMYECKYI0 MH(OPMAIMIO U3 HECKOJBbKUX MCTOYHUKOB, TPaMOTHO
MCIOJIb30BATh NOHITHHHBIN anmapar OUOI0TuH.










































YUYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIA YYEHUKA

METOINYECKUE MATEPHUAJIBI JIJIA YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET






	Тема 1. Биология как наука.
	Демонстрации:
	Лабораторные и практические работы:
	Тема 2. Живые системы и их организация.
	Демонстрации:
	Тема 3. Химический состав и строение клетки.
	Демонстрации:
	Лабораторные и практические работы:
	Тема 4. Жизнедеятельность клетки.
	Демонстрации:
	Тема 5. Размножение и индивидуальное развитие организмов.
	Демонстрации:
	Лабораторные и практические работы:
	Тема 6. Наследственность и изменчивость организмов.
	Демонстрации:
	Лабораторные и практические работы:
	Тема 7. Селекция организмов. Основы биотехнологии.
	Лабораторные и практические работы:
	Тема 1. Эволюционная биология.
	Демонстрации:
	Лабораторные и практические работы:
	Тема 2. Возникновение и развитие жизни на Земле.
	Демонстрации:
	Лабораторные и практические работы:
	Тема 3. Организмы и окружающая среда.
	Демонстрации:
	Лабораторные и практические работы:
	Тема 4. Сообщества и экологические системы.
	Демонстрации:
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) физического воспитания, формирования культуры здоровья и эмоционального благополучия:
	6) трудового воспитания:
	7) экологического воспитания:
	8) ценности научного познания:
	Овладение универсальными учебными познавательными действиями:
	2) базовые исследовательские действия:
	3) работа с информацией:
	Овладение универсальными коммуникативными действиями:
	2) совместная деятельность:
	Овладение универсальными регулятивными действиями:
	2) самоконтроль:
	3) принятие себя и других:

		Байбородова Анастасия Сергеевна
	Я утвердил этот документ




