


[Ipn pa3paboTke mporpamMMbl MO OHWOJIOTMH TEOPETUYECKYIO OCHOBY ISt
ONMPEACIICHUSI MOAXOA0B K (POPMHUPOBAHHMIO COJEPKAHUS YyUEOHOrO MpeaMeTa
«buonorusty  coctaBunM: KOoHUENTyalbHele nosnokeHuss DOI'OC  COO o
B3aMMOOOYCIIOBIICHHOCTH  LENCH, COAEpKaHWs, PeE3yJbTaroB OOyYCHUsS W
TpeOOBaHMl K YPOBHIO OJTOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 00LIMX LENAX U
NPHUHLAINAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO
odmero oOpasoBanuss B Poccuiickoii denepainn, a TakkKe TMOJOXKECHUAS O
cnenu@uke OMOJIOTHH, €€ 3HAYEHUHU B MO3HAHUM >KUBOM MPUPOIBI U 00ECIICUEHNH
CYLICCTBOBAHMS 4eNOBEYECKOro oOmiecTBa. COMIACHO HA3BAHHBIM IOJOMKECHHUSIM,
OIPEAETIEHBI OCHOBHBIC (PYHKIIMM TPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo OuWoOJOrMM AAET MPEACTABICHUE O LensX, 00 o0l
cTparerud OOy4YEHWs, BOCHUTAHUS W PA3BUTHS OOYYArOMIMXCS CPEACTBAMHM
yueOHOoro mnpeamera «buonorus», omnpenenser 00sA3aTeNbHOEC MPEAMETHOE
COJEP)KAHUE, €ro CTPYKTYPY, PpacCOpeleicHHe MO pa3ienaMm M TeMawm,
PEKOMEHIyEMYI0 TIOCIEA0BATENBHOCTD U3YUEHUSI YUYEOHOr0 Marepuajia ¢ y4éToM
MEXMNPEAMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOTMKA 00pa3oBaTelIbHOTO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOMIMXCSl.

B nporpamme 1m0 OMONIOTMM TakK€ YUMTHIBAKOTCS TpeOOBaHUS K
IUIAHUPYEMbIM JIMYHOCTHBIM, METANpPEeIMETHBIM M MPEAMETHBIM pe3yjbTaram
oOydyeHHsi B  (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4€OHO-MO3HABATEIBHOM
JEATEILHOCTH/YUEOHBIX JICHCTBUIM OOYYaAOIMUXCS MO OCBOCHHMIO COJEPIKAHUS
OHOIOrMYecKOro 00pa3oBaHMsI.

B nporpamme no Ouonorun (10—11 kiaccel, 0a30Bblii YPOBEHb) pealin30BaH
OPUHLIMIT TPEEMCTBEHHOCTH B M3yY€HWM Owosiormu, Onarogaps 4eMy B HeEH
OPOCMATPUBACTCS  HANPABICHHOCTh HA PAa3BUTHE 3HAHWH, CBA3aHHBIX C
(OPMUPOBAHMEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,  LEHHOCTHBIX
OPUEHTALMIA JTUYHOCTH, SKOJIOTHYECKOTO MBILUICHHUS, TPEACTABICHUN O 310POBOM
oOpa3e U3HU W OEPEKHBIM OTHOIICHWEM K OKPYXKAKOWIEH MPUPOAHON Cperne.
[ToaToMy Hapsay ¢ U3ydyeHHEM OOLICOMONIOTHYECKUX TEOPUH, a TAKKE 3HAHWUH O
CTPOEHHMH >KUBBIX CUCTEM PA3HOI0O PaHIa U CYLIHOCTH OCHOBHBIX MPOTEKAKOUIUX B
HUX MPOLECCOB B MPOrpaMMe MO OMOJOTHM YACIEHO BHHMAHWE HMCIIOIB30BAHHUIO
NOJYYEHHBIX 3HAHWN B MOBCEAHEBHOM >KU3HU JJIsl PEIICHUS MPUKIIQAHBIX 337134, B
TOM 4YHCJIE. MPOPUIAKTHKN HACJICICTBEHHBIX 3a00JICBAaHUN YEIOBEKA, MEIHMKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 00OCHOBaHHSI SKOJIOTUYECKH
LEJIeCO00Pa3HOr0 MOBEACHUS B OKPY)KAKOLICH MPUPOAHOH Cpeae, aHaamsa
BIMSIHUSL XO3AHCTBEHHOM NEATENBHOCTH YEJIOBEKA HA COCTOSHUE NPHPOIHBIX W
MCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAHUS K IPHUKJIAJHONW HAMPABICHHOCTH
y4ueOHOro npeaMeTa « BHoorusy NpouKTOBAHO HEOOXOAMMOCTBIO 00ECTIEUEHU ST



YCJIOBUIA JIs PEUICHUs] OJTHON M3 aKTyaJIbHBIX 3334 LIKOJILHOTO OMOJIOrHYECKOro
oOpa3oBaHMs, KOTOpas mpeanonaract (OPMHUPOBAHHE Y  OOyYarOIIUXCS
CMOCOOHOCTH  aAaNTHPOBAThCd K M3MEHECHUSM JMHAMWUYHO Pa3BUBAIOILETOCS
COBPEMEHHOTO MHUpA.

buosorust Ha ypoBHE cpemHero oOmiero oOpa3oBaHUs 3aHUMACT BAKHOE
mecto. OHa obecneumBacT (PpopMHpPOBaHHE y OOy4YarOIMXCS MNPEACTABICHUNA O
HAY4YHON KapTUHE MUpa, pacUIUpsieT U 000OIIAET 3HAHUS O JKUBOH mpupone, e
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOH OpraHM3alMUd W SBOJIIOLUHU, CO3MAET
YCJIOBMSI  JUIs: TO3HAHMS  3aKOHOB  SKUBOM  MpUpPOIbl, (OPMHUPOBAHUS
(YHKIMOHAIBHOW T'PaMOTHOCTH, HABBIKOB 3J0POBOTO M Oe30macHoro obpasa
YKU3HU, SKOJIOTUYECKOTO MBIILJICHHUS, [ICHHOCTHOTO OTHOILIEHUS K KUBOW MPUPOAC
U YETIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHSI UIMEET TaKKe JUTsl PELICHUS] BOCIIUTATENbHBIX U
pa3BUBAKOIIMX  3a7a4  CpeaHero  ol0mero  oO0pa3oBaHus,  COLMAIA3AIIN
oOyyaromuxcs. M3ydyenne Ouonoruu o0ecneynBacT yCcaoBusl Ui (pOPMUPOBAHUS
UHTEJUICKTYAJIbHBIX, KOMMYHHMKAIIMOHHBIX UM MH(QOPMALMOHHBIX  HABBIKOB,
ACTETUUYECKON KYJBTYPBhI, CIOCOOCTBYET MHTErpaivu OMOJOTMYECKUX 3HAHWM ¢
NPEICTABICHUSIMU U3 APYrUX YUeOHBIX MPEAMETOB, B YACTHOCTH, (PU3MKU, XUMUHU
u reorpadun. HazaHHbIE MOJOXKEHUS O MPEAHA3HAYECHUN yUeOHOTO MpeaMeTra
«buonorus» COCTaBUIM OCHOBY [Uis OMPEACTACHHUS TOAXOAOB K OTOOpPY W
CTPYKTYPUPOBAHUIO €0 COJEPKaHMs, MPEACTABIECHHOIO B MPOrpamMme Iio
OHOJIOTHH.

Ot0op coxeprkanusi yueOHOro mpeamera «buosiorus» Ha 0a30BOM YpPOBHE
OCYLIECTBIEH € MO3UIMHA KYJIbTYpPOCOOOPA3HOrO MOAXO0JA, B COOTBETCTBUU C
KOTOPBIM 00y4YarolI1ecs: AOJKHBI OCBOMTH 3HAHWS WM YMEHMS, 3HAUMMBIC MJIs
(dopMmupoBaHus OOWIEH KyJbTYPhI, OMPEACSAIOMIAE aJCKBATHOE TOBEACHHE
YeJIOBEKa B OKpYXKarolllel MpUPOAHOHM cpene, BOCTPeOOBAHHBIC B MOBCEIHEBHOM
JKU3HU W MPAKTHYECKOW AedaTelbHOCTH. Oco00€ MECTO B ATOM CUCTEME 3HAHWI
3aHUMAIOT BJIEMEHTHI COACPIKAHUS, KOTOPBIE CIy>KaT OCHOBO#H i ()OPpMUPOBAHUS
MPEACTAaBICHUI O COBPEMEHHONW €CTECTBEHHO-HAYYHOW KapTUHE MHpa H
LHEHHOCTHBIX ~ OPUEHTAIMAX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yYMAaHU3ALUHU
OHOIOrMYeCcKOro 00pa3oBaHMsI.

CTpyKTypUpOBaHHE COACP)KAaHUS YUE€OHOro Marepuajia B MporpaMme o
OMOJIOTUU OCYIIECTBJIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HaHUM 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOM MPUPOJBI, O €€ YPOBHEBON OpraHu3allu 1
ABOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOTo mpeamera « buoaorus»
BBIJICJICHBI CIECIYIOIIME COACP KATENbHbIC JUHUU: «buonorus kak Hayka. MeTobl
HAy4YHOTo nmo3HaHus», «Kietka kak Ouonoruyeckas cucremay, «OpraHu3M Kak



Oononornyeckas cucrema», «CucteMa U MHOrooOpasue OPraHMYECKOro MHPay,
«IBONIOIUS KUBOU MPUPOJBD, « DIKOCUCTEMBI M TPUCYLTUE UM 3aKOHOMEPHOCTI.
Llens m3ydenns yueOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE —
OBJIQJICHUE  OOYYalOIIMMUCS  3HAHUSAMH O  CTPYKTYPHO-(YHKIMOHATBHOM
OpPraHM3alMy SKUBBIX CHCTEM pA3HON0 paHra W MNPUOOPETCHHUE yMEHWM
WCIOJIb30BATh 3T 3HAHMS JUIsl TPAMOTHBIX JCHCTBUH B OTHOIICHWM OOBEKTOB
SKUBOM MPUPOIBI M PEIICHUS PA3TMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTwxeHne 1enu u3ydeHus yueOHoro mpeamera «buonorus» Ha 6a3oBom
YPOBHE 00ECNEUNBACTCS PEIIEHUEM CIEAYOIIUX 3a/1a4:

OCBOCHME OOYYAIOIIMMUCA CUCTEMBI 3HAHWH O OMOJIOTMYECKUX TEOPHSIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MPABWIIAX, CIYXKAIIMX OCHOBOH
s GOpMHUPOBAHUS TPEACTABICHUNA O €CTECTBEHHO-HAYYHOH KapTHHE MUpa, O
METOJIAX HAYYHOIO MO3HAHWS, CTPOEHUHM, MHOTOOOPa3ud U OCOOEHHOCTAX KUBBIX
CUCTEM PA3HOTO YPOBHS OPraHu3alliy, BbIAAKOMIMXCS OTKPHITHSIX U COBPEMEHHBIX
HCCIICAOBAHUSAX B OUOJIOTHH,

(¢opmupoBaHue y OOy4YarOmMXcs TO3HABATEIBHBIX, MHTCJUICKTYAIbHBIX W
TBOPUYECKHAX CHOCOOHOCTEM B MPOLECCE aHAM3Aa JAHHBIX O MyTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3MJIS0B, UACH M TMOIXOJ0B K M3YUCHHIO YKMUBBIX CHCTEM
PA3HOTO YPOBHS OPraHHU3allNM;

CTAaHOBJIEHHE Yy OOydarommxcs o0med KynabTypbl, (PYHKIMOHAIBHOM
IPAaMOTHOCTH, PA3BUTHE YMEHHA OOBICHATH M OLICHUBATH SIBJICHUS OKPY>KAOIIETO
MHUpa SKMBOM MPUPOJBI HA OCHOBAHMM 3HAHWWA W OMbITA, MOJYYCHHBIX MPH
U3y4YeHUHU OMOJIOTUY,

(¢opmupoBaHue y oOy4arommMxcs YMEHHWA WILIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHWH B NPAKTUYECKOH MACITETBHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEJINLIMHCKHUX TEXHOJIOTUNA U arpoOMOTEXHOJIOTHiA;

BOCIUTAHHUE YOCKAEHHOCTH B BO3MOKHOCTH MO3HAHUS YETIOBEKOM >KUBOH
MPUPOJIBI, HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STHYECKUX
HOPM IIPY MPOBEICHUMN OMOJIOTHYECKUX UCCIIET0BAHUN;

OCO3HAHWE WEHHOCTH OWOJOTUYECKUX 3HAHWKA JUIs TIOBBILMICHHS YPOBHS
AKOJIOTHYECKOH KYJIBbTYPHI, Ui POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUNA U YMEHUN B MMOBCETHEBHOM >KU3HM IS
OLICHKH TIOCTIEACTBANA CBOCH NEATEIBHOCTH IO OTHOLIECHUIO K OKPYKAIOLICH cpene,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHME M COONIOJCHHE MEp MNPOPHUIAKTUKH
3a00J1EBaHUIA.

B cucreme cpennero oOmiero oOpazoBaHusi «buojorus», uzydaemas Ha
0a30BOM YpOBHE, SBISIETCA O0SI3aTENIbHBIM YYEOHBIM MPEAMETOM, BXOJSLIMM B
COCTaB NPEAMETHOM 0011acTH « ECTECTBEHHO-HAY YHBIE MPEIAMETBDY.



Jlnst uzydeHust OMosorul Ha 6a30BOM YPOBHE CPETHETO 00IIEero 00pa3oBaHuUs
orBoauTcs 68 wacos: B 10 kiacce — 34 yaca (1 yac B Hepento), B 11 kimacce — 34
yaca (1 wac B HenEN0).

VYueOnnblii mpeamer «buonorus 10-11 kmacey peanusyercs ¢ TPUMEHEHUEM
pecypcoB yueOHOro nenrpa « Todka poctay



COJAEP/KAHUE OBYUEHUA
10 KJTACC

Tema 1. buosiorus Kak Hayka.

buonorus xak Hayka. CBsizb OMONOTMH ¢ OOUIECTBEHHBIMU, TEXHUYECKAMH U
JIPYTHMH €CTECTBEHHBIMM HayKamH, (QuiIocopueil, STUKON, 3CTETUKON U MPaBOM.
Pone Owomormm B (POPMHpPOBAHMM COBPEMEHHOW HAYYHOM KapTUHBI MHpA.
Cucrema OMOJIOrHYECKUX HAYK.

MeTo1bl TO3HAHMS KUBOM TPHUPObI (HAOMOAEHUE, SIKCIEPUMEHT, ONUCAHHE,
U3MEpEHHNE, KIacCHPUKalMs, MOACIUPOBAHUE, CTaTHCTHUYECKas oO0padoTka
JTAHHBIX ).

JlemoHCcTpanu:

IToprpetsr: Y. apsun, I'. Mennens, H. K. Koneros, /Dx. Yorcon u @. Kpuk.

TaGnuuel 1 cxembl: «MeTOIbI TO3HAHUS KUBOH TPUPOJIBD?.

JlaGopaTropHbIe U NPAKTHYECKHE PA0OTHI:

[TpakTuueckas pabdora Ne 1. «Mcnonb30BaHME Pa3MYHBIX METOJAOB IPHU
U3YUYEHUU OMOJOTUYECKUX OOBEKTOBRY.

Tema 2. /KuBbie CHCTEMbI H HX OPraHU3ALHS.

Kupble cuctembl (OMOCHCTEMBI) KaK TPEAMET U3yYeHHs: Ononoruu. Ornnume
YKUBBIX CUCTEM OT HEOPraHUYECKOM MPUPOJIBI.

CBoiicTBa OMOCHCTEM U UX Pa3HOOOpa3ue. Y POBHU OpraHU3alMh OMOCUCTEM:
MOJIEKYJIAPHBINA, KIJIIETOYHBINA, TKAHEBBIA, OPraHU3MEHHBIA, MOMYJISMOHHO-
BUJIOBOM, SKOCHCTEMHBIN (OMOT€OLEHOTHYECKUH ), OMOCHEPHBIA.

JlemoHCcTpanuu:

TaGnuuel 1 cxembl: « OCHOBHBIEC MPU3HAKK KU3HWY, « Y POBHH OPraHU3aL1H
JKABOM ITPUPOIBIY.

O6opynoBanue: Moaess Mosekysel JIHK.

Tema 3. XumMu4ecKuii COCTAB H CTPOCHHUE KJICTKH.

XAMUYECKUI COCTaB KIIETKA. XHMHUYECKHAE DSJIEMEHTBL. MaKPO3JIEMEHTHI,
MUKPO3JIEMEHTHI. Boia 1 MUHEPAIbHBIE BEIIECCTRA.

OyHKIMKA BOABI W MHUHEPAIbHBIX BEIIECTB B KIeTke. llomaep:kanue
OCMOTHYECKOTO OanaHca.

Benku. CoctaB u cTpocHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEDPBI OCIIKOB.
He3zameHnMBIE M 3aMEHMMBIE AMUHOKHUCIIOTHL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPHl ~O€INKOBOW MOJICKYJbl (TIEpBHYHAS, BTOPWUYHASA, TPETUYHAs W
YETBEPTUYHAS CTPYKTYypa). XUMHYECKHE CBOHCTBA OcnkoB. buonormyeckue
(yHKIMH OEJKOB.



depMeHTHl — Ouosiormyeckue Karanuzatopbl. CTpoeHue (epMmeHTa:
aKTUBHBIM 1EHTp, cyOcTparHas crneuuduuHoctb. KodepMmeHTbl. ButamuHBL
Otruust GEPMEHTOB OT HEOPraHMUYECKUX KATAJIN3aTOPOB.

VYrnepoapl:  MoOHOcaxapuabl  (TWIFOKO3a, pubo3a MW JA€30KcHupudo03a),
aucaxapuibel  (caxaposa, JIaKTo3a) M MoJiucaxapujbl  (KpaxMajl, TJIMKOTEH,
LEIUTI003a). bronornueckne PyHKIUM YIIIEBOIOB.

Jlunuael:  tpurmmuepuasl, Qochosmnuasl, crepouabl. [ MapoQHUIIBHO-
ruapodoOHble  cBolicTBa. buonormueckue (QyHkuMM aunuaoB.  CpaBHEHUE
YIJEBOAOB, OETKOB M IMOUAOB KAK HCTOYHUKOB SHEPTUU.

Hykneunosbie xucnorsl: JHK w PHK. Hyxieotnasl — MOHOMEpEI
HYKJIEHMHOBBIX KUCIOT. Ctpoenue n pynkumm JJHK. Ctpoenune u ¢pynkumun PHK.
Buast PHK. AT®: crpoenue u GyHKIUN.

Llutonorusa — Hayka o KiIeTke. KietoyHast Teopust — MpuMep B3aUMOACHCTBUS
uacH u (pakTOB B HAYYHOM MO3HAHUU. METOAbI N3yUEHUS KIIETKH.

Knerka kak wnenoctHas oxkuBas cuctema. OOmue NPH3HAKK — KIIETOK:
3aMKHYyTas HapyxHas memOpana, mosiekynsl JIHK kak reHermueckmii annapar,
crcTEMa CHHTE3a OernKa.

Tunel KJIETOK: 3yKapuOTMYECKass W MpokapuoTuueckas. OcoOeHHOCTH
CTPOECHMSI MPOKAPHOTUYECKON KieTkh. Kierounas creHka Oaktepuii. CTpoeHue
JYKAPUOTUUECKON KJIETKH. (OCHOBHBIE OTJIWYMS PACTUTEIBHOM, >KUBOTHON U
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAS CTEHKA, MITMKOKAJIMKC, UX
¢ynkmu. [Inazmarnueckas memOpana, €€ cBoiictBa U QyHKIMH. LluTomnasma u eé
opranoubl. OnHoMeMOpaHHbie opraHouabl knetku:. OIIC, annapat [onbmxwy,
TM30COMBL.  [10JTyaBTOHOMHBIE OPraHOWIBl KJIETKWA. MHUTOXOHAPWH, IJTACTUIBL
[Tpoucxoxxaenne MHUTOXOHApPUI M mmactTua. Buael nnactua. HememOpaHHBIE
OpPraHouAbl KICTKA: PUOOCOMBI, KIECTOUYHBIA LEHTP, LCHTPUOIU, PECHUYKH,
KTYTUKU. DYyHKIMU OPraHOMIO0B KIETKU. BKIFOYEHUS.

Snpo — peryasTopHblA HEHTP KieTkU. CTpoeHHE sapa: sacpHas 000JI0uKa,
KapuoIuia3Ma, XpoOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcropT BEIIECTB B KIIETKE.

JlemoHCcTpanu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lneitnen, P. Bupxos, Jlx.
YorcoH, ©. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammel:  «PacnipeenceHue  XMMHYECKMX  OJIEMEHTOB B HEKMBOWM
npupoaey, «PacnpenencHne XUuMUYECKUX 3JIEMEHTOB B YKUBOH TIPUPOACY.

Tabmuuel u cxembl: «llepuonnueckas TabiuIAa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJTBI BOABLY, «brnocuHTE3 Oenkay, « CTpoeHHE MOJIEKYIIbI OETTKay,
«Ctpoenue gpepmenTay, «Hykinennobie kuciaotel. JJHK», «CTpoeHue MoseKyIibl



AT®», «CtpoeHune 3yKapuoTHYECKON KIETKWY, «CTPOEHUE KMBOTHOM KIIETKWY,
«CTpoeHHE PACTUTENBHON KIETKW», «CTPOEHHE MPOKAPUOTUUYECCKOW KIIETKWY,
«CTpoeHME AIpa KIETKWY, « YTIEBOABDY, «JIMnmaby.

OO0opynOBaHKE: CBETOBOM MMKPOCKOMN, OOOpPYJOBAHHME JijIsi MPOBEACHUS
HAOMOICHUI, HM3MEPEHUN, HKCIEPUMEHTOB, MHUKPOIpPENaparsl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

JlaGopaTropHbie 1 MpaKTHYeCKUE padoThI:

Jlaboparopnas pabGora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMHJIA3bI HJTM KaTanasbl)y.

JlabGoparopnas pabora No 2. «M3ydeHWE CTpOEHUs KIETOK PpaCTCHUH,
JKUBOTHBIX W OaKkTEpWid MOJ MHKPOCKONOM Ha FOTOBBIX MHUKpPOIpENaparax M Hx
OTIMCAHHE.

Tema 4. JKu3HeaesATeJIbHOCTD KIETKH.

OOMEH BEWIECTB, WIM META00IM3M. ACCUMWIALUS (IIACTUYECKUH OOMEH) U
JUCCUMUWJIAIUS  (SHEPreTUYECKUT OOMEH) — JIB€ CTOPOHBI E€IMHOrO IMpoliecca
meTabonu3ma. Ponb 3aKOHOB COXpAaHEHHWS BEIIECTB W DHEPrUM B MOHUMAHUH
MeTa0O0IM3MA.

Tunsl 0OMeHa BewwecTB: aBTOTPOQHBIA U reTepoTpodHblid. Ponbs (pepMeHTOB
B OOMEHE BEICCTB U MPEBPALICHAH SHEPTUU B KIIETKE.

dorocunTe3. CpBeToBas W TeMHOBas (¢a3pl  QorocuHTe3a. Peaknuun
dotocunTe3a. DPhekTuBHOCTH (PoTOCHHTE3a. 3HAUCHHUE (POTOCUHTE3A ISl KU3HU
Ha 3emye. Bnusgaue yciaoBuil cpefbl Ha (POTOCHMHTE3 U CIOCOOBI MOBBIMIEHUS €r0
NPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMOCHHTE3. XEMOCUHTE3UPYIOLINE OaKTEPUHA. 3HAYEHHE XEMOCUHTE3a IS
JKU3HM HA 3eMJIE.

OHepreTuyecknii 0OMEH B KJETKE. PacllenseHue BEIIECTB, BBIACICHUE W
AKKYMYJIMPOBAaHME JSHEPrHA B KIETKE. OTambl JHEPreTHYECKOT0 OOMEHa.
['mukonu3. bposkeHne m ero BuAbl. KHCIOpOJHOE OKHCIICHWE, WIH KJIETOYHOE
JIbIXaHUE. OKuCIUTENBHOE (docdopumpoBanue. O} PexkTUBHOCTH
SHEPreTUYEeCKOro 0OMeHa.

Peakuyu wmartpuuHoro cuHte3a. ['eHermueckas wHpopmaums u JHK.
Peanuzanms reHeTwyeckoid MH(poOpManuMu B KIETKE. ['€HETMYECKMIl KO M €ro
cBoiicTBa. Tpanckpunuusi — marpuunblii cuHTe3 PHK. Tpancnsaius — OuocunTes
Oenka. Otanel TpaHchasuuu. KoaupoBanue aMuHOKHCHIOT. Pone pubocom B
OnocuHTE3E OenKa.

Heknerounsie popmbl sxu3Hn — BUpychl. Mctopus oTkpbiTHs BHpYycoB (/1. H.
HBanoBckmii). OCOOCHHOCTHM CTPOCHHMS M SKM3HEHHOIO LHMKJIA BHUPYCOB.
Bakrepuodarn. bone3Hm pacTeHMid, SKMBOTHBIX M YEJIOBEKA, BBI3bIBACMBIC
Bupycamu. Bupyc nmmyHonepunura yenoseka (BUY) — Bo30ynurens CITN .



OOparHass ~ TpaHCKpuNIusi, peBepraza M uHTErpaza.  lIpodunakruka
pacnpoCTpaHEHH S BUPYCHBIX 3a00JICBaHHIA.

JlemoHCcTpanuu:

[Toptpetsr: H. K. Konbuos, /[. M. UBanosckuid, K. A. Tumupszes.

Tabmuibl 1 cxembl: «Tunsl nutanusy, «Metaboauzmy, «MUTOXOHAPUS,
«OHepreTrueckuii oOMeny, «Xmopormiacty, «Dorocunres», «Crpoenue JTHK»,
«CTpoeHue U PyHKIIMOHUPOBAHUE reHay, « CHHTE3 Oenkay, «I '€ HeTHYECKI KO,
«Bupyce», «bakrepuodarny», « CTpoeHue u ku3HeHHbIN uki Bupyca CI1W/a,
Oakrepuodara», «Pemnukarms JTHK».

O6opynoBanue: Mmoaenu-anmmkanun «Yasoenne JIHK u Tpanckpunumsy,
«brocunres 6enkay, «CTpoeHue KINeTkn», Moaenb cTpykTypel JTHK.

Tema S. PazMHoOKeHHe H HHAHUBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounblii WK, WM SKA3HEHHBIM LMK KiaeTku. MHTepdasza m murtos.
[Tpoueccel, nmporekaromue B MHTEpdase. Pernnmukanus — peakuuss MaTpu4yHOrO
cuteda JIHK. CrpoeHune xpomocoM. XPOMOCOMHBIH Ha0oOp — KapHOTHIL.
JIUMJIOMAHBIA W TAlIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMaTUABL.
LIATONOTrMYECKNE OCHOBBI  Pa3MHOKEHWUS W HMHIMBUAYAIBHOTO  Pa3BUTHUSA
OPraHHU3MOB.

Jlenenne knetkn — MuAT03. Ctaauu mMuto3a. lIpomeccs, mpoMCXoasme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOJIOrMYECKUi CMBICIT MUTO3A.

[TporpaMmmupyemas ru0eb KIETKH — alonTo3.

DopMBI pa3MHOKEHHST OPraHU3MOB: O€CnoJIoe M MoJoBoe. Buabsl Gecnosioro
Pa3MHOKECHMS. JCIICHWE HAABOE, NOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
CoOpooOpa30BaHME, BETETATUBHOE Pa3MHOKEHUE. MICKYCCTBEHHOE KIIOHMPOBAHUE
OPraHU3MOB, €r0 3HAYECHUE IS CEJICKIUU.

[TonoBOE pa3MHOKEHKE, €T0 OTIIMYMUS OT OECIIOJIOTO.

Meito3. Cragum Meito3a. [Ipomecchl, MpOUCXOAsIIME HA CTaAUSX MEHO3a.
[ToBenenne xpomocoM B Meio3e. KpoccuHroeep. buonornyeckuii CMbICT |
3HAYECHHUE MEW03a.

['ametorene3 — mnpouecc 0Opa30BaHMS TIOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBbIle Kenme3bl: CEMEHHUKA M SSMYHUKU. OOpa3oBaHWE M Pa3BUTHE IMOJIOBBIX
KJIIETOK — raMeT (CIepMaTo30u[, SHIEKIETKa) — CIOEPMATOreHe3 M OBOIEHES.
OcoOeHHOCTH CTPOCHHs SHLEKIETOK W CIEpMATO30MAOB. OIUIOAOTBOPEHUE.
[Taprenorenes.

UupuBuayansHOEe  pa3BUTHE  (OHTOrEHE3). OMOPHOHAIBHOE  PAa3BHTHE
(oMOpuoreHe3). Jtanbl SMOPUOHANIBHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
apoOnenHue, racTpyJisiuusi, opraHoreHes. lloctamOpuoHalibHOE pasBUTHE. THITBI
NOCTAMOPHOHAIBHOTO Pa3BUTHS. MPAMOE, HENPIMOE (JIMUYMHOYHOE). BiusHue



Cpelbl HAa PA3BUTHE OPraHU3MOB, (PAKTOPBI, CTOCOOHBIC BBI3bIBATH BPOXKIEHHBIC
VPOACTBA.

Poct u pazesutue pacteHuil. OHTOreHE3 IBETKOBOTO PACTEHUS. CTPOCHUE
CEMEHU, CTAJAMH PA3BUTHSI.

JlemoHCcTpanuu:

Tabmuuel 1 cxembl: «DOpMBI  Pa3MHOKECHUS OPraHu3MoB», «J[lBoitHOE
OIUIOZAOTBOPEHUE V LBETKOBBIX PacTeHMil», «BereratmBHOE pa3MHOXKEHUE
pacreHuity, «Jlenenne knetkn Oaktepuid», «CTpPOEHME MOJOBBIX KIETOKY,
«Ctpoenue xpomocoMby, «Kiterounslii iy, «Pemmkanus JJHK», «Mutosy,
«Menosy, «lIpsamoe u HenpsmMoe pa3BUTHEY, «[ aMeTOreHe3 y MIIEKONUTAKONMX U
YEJIOBEKa», KOCHOBHBIE CTAIMA OHTOTECHE3AY.

ObopynoBaHue: MHUKPOCKOIL, MUKpOIpenaparsl «CriepMaro30u bl
MJIEKOITUMTAOIIETOY», «SULEKIETKA MICKONUTAIWEr0», «KapuoKnuHe3 B KIETKAxX
KOpELIKA JYKa», MarHuTHas MOJCNb-alIUIMKalMs «/leneHue KIeTKW», MOJEb
JIHK, monenb metadazHoi XpOMOCOMBI.

JlaGopaTopHbIe 1 NpaKTHYECKHE PA0OTHI:

JlaGoparopnast pabora Ne 3. «HaOmroneHue MHTO3a B KJIETKAX KOHYMKA
KOPEIIKA JIYKa Ha TOTOBBIX MUKPOIIPENaparaxy.

JlabGoparopHas padota Ne 4. «M3yueHue CTPOCHMS TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPEAPATAXY.

Tema 6. Hac/ieACTBEHHOCTH H U3MEHYHMBOCTH OPraHU3MOB.

[Ipeamer u 3a1aum reHETUKU. YCTOpUS pa3BUTHUS T€HETUKU. PoJib LIMTOJIOTMH
¥ 3MOpPHOJIOTUM B CTAHOBJICHUM TEHETUKW. BKIIaq POCCHICKMX M 3apyOeKHBIX
VUEHBIX B PaA3BUTHE T[ECHETUKU. METOAbl TE€HETUKU (TUOPHUIOIOTHYECCKUH,
IUTOTEHETUYECKHANA, MOJICKYJSPHO-TCHETUYECKHIT). (OCHOBHBIE T€HETUUYECKHE
NMOHATHUSA. ['€HETUUECKAs CUMBOJIMKA, UCTIOIB3YEMAs B CXEMAX CKPEILMBAHUN.

3aKOHOMEPHOCTH HACIICAOBAHUS MPHU3HAKOB, YCTAHOBIICHHbIE [. MeHaenem.
MonoruOpuaHOe CcKpemuBaHue. 3aKOH €AMHO-00pazus TUOPHUAOB MEPBOTO
NMOKOJICHHs. [IpaBuno NOMMHHMpPOBaHWSA. 3aKOH PACIUCIUICHWS IPU3HAKOB.
['mnote3a yucTOTHI raMeT. [10HOE U HENMOJTHOE JOMUHUPOBAHHUE.

JiuruOpuaHOe  CKpElIMBaHWE. 3aKOH  HE3aBHUCUMOIO  HACJICIOBaHUS
NpPU3HAKOB.  LIMUTOreHeTMYeCKWE  OCHOBBI ~ JUTMOPUIHOTO  CKPELIMBAHMSI.
AHanmzupyromee ckpenmBanue. Menonp30BaHne aHAMU3UPYIOIIETO CKPEILMBAHUS
JUTS. ONPEAEIICHUSI TEHOTHUIA OCOOH.

CuerieHHOE  HacnenoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACEIOBAHMIO TeHOB. HapyeHue CuernieHus reHoB B Pe3yJIbTare
KPOCCHHIOBEDA.

XPpOMOCOMHAs TEOPUsl HACIIEACTBEHHOCTH. | €eHETUYECKUE KAPTHI.



['eneTuka mona. XpOMOCOMHOE OINPEACICHUE MOJa. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. ['OMOramMeTHble M TIeTeporaMeTHble OpraHu3Mel. HacnenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

HN3MeHunBOCTh. BUIBI K3MEHUYMBOCTH: HEHACIICACTBEHHAA U HACJICACTBEHHAS.
Pomp  cpempl B HEHACHENCTBEHHON  W3MEHYMBOCTH.  XapakTEpUCTHUKA
MOJU(PHUKAIIMOHHOM M3MEHUMBOCTU. BapralumoHHBIN psia M BapuallMOHHAs KPUBAs.
Hopma peakiun npusHaka. KolMYeCTBEHHBIE M KAYE€CTBECHHBIC NPU3HAKA U UX
HOpMa peakiu. CBOMCTBA MOAU(PUKAIMOHHON N3MEHUYNBOCTH.

HacnencrtBeHHas, wiM TEHOTHNHMYECKAs, W3MEHUMBOCTb. KomOWHaTuBHAs
W3MECHUYMBOCTh. Mel03 H TNOJOBOM TMpolecc — OCHOBA KOMOWHATHBHOMN
W3MEHUYUBOCTU. MyTallMoHHas U3MEHUYMBOCTh. Knaccudukanus MyTaluii: reHHbIE,
XPOMOCOMHBIE, FTEHOMHBIE. YacToTa U MPUYHMHBI MyTaluid. MyTareHHble (PakToOpbI.
3aKOH TOMOJIOTMYECKUX PANOB B HACIEACTBEHHOM n3meHunBoctr H. M. BaBunosa.

BHesnepHas HaclleICTBEHHOCTh U U3MEHYNUBOCTb.

I'enetnka denmoBeka. Kapmotun uenmoBeka. OCHOBHBIE METOABI TCHETHUKH
YeJI0OBEKA: TCHECAJIOTHUUCCKUM, OU3HEIIOBBIN, [IMTOITCHETHUYCCKHM, OMOXUMUYCCKU,
MOJIEKYJIAPHO-TEHETHYECKHM. CoBpemMeHHOE ONpEENIEHAE FEHOTHIA:
ITOJTHOTEHOMHOE CEKBEHHPOBAHWE, T€HOTUNUPOBAHUE, B TOM YHUCJIE C MMOMOIIBIO
[M1P-ananu3a. HacnmeactBeHHblie 3a00ji€BaHUS YEJIOBEKA: TE€HHBIC OOJIC3HH,
00J€E3HN € HACJICACTBEHHOW NPEAPACIIOIOKECHHOCTBIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue W TeHepaTuBHbIE MyTauuu. CTBOJIOBBIE KIETKW. [IpuHUMIIEL
310POBOTO 00pa3a >KU3HM, TUArHOCTUKH, MPOPWIAKTAKHA U JICUCHUS T€HETHYECCKUX
Oone3neil. MeauKo-reHETHYECKOE KOHCYJIBTUPOBAHHUE. 3HAUEHUE MEIUIUHCKOM
TCHETHKH B MMPEAOTBPAILCHUY U JICYCHUN TCHETUUECKUX 3a00JICBAHHIA YEITOBEKA.

JlemoHcTpanmu:

[Toprpetsr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecorcknii, H. Y. Bapuios.

Tabmuuer wm cxembl:  «MOHOTHOPHIHOE ~ CKPEIIMBAHUE M €TI0
LIMTOTCHETUYECKAsT OCHOBA», «3aKOH PACUICIUICHHS M €r0 LUTOTCHETUYECKAs
OCHOBAa», «3aKOH 4YHUCTOTHI  ramery,  «JluruOpuaHOE€  CKPEIIUBAHUEY,
«LluTomornyeckue OCHOBBl ~ JUTMOPHIHOTO  CKPEIIMBAHUSY, «Meiio3y,
«B3aumoneiicTBue  aUIeNIbHBIX TE€HOB», «l €HeTHYeCKHWE KapTel PACTEHHI,
JKUBOTHBIX M 4YENOBEKa», «l'eHeTWKa monay, «3aKOHOMEPHOCTHM HACIIECIO0BaHUS,
CLUCIUIEHHOIO ¢ MojoMy», «KapuoTuIbl 4YeliOBEKA W JKABOTHBIX», «Buasl
U3MEHUMBOCTHY, «MoaudukanmonHas W3MEHUMBOCTB», «HacnemoBanue pesyc-
(daktopay, «I'eHeTHuKa rpynn KpoBu», « MyTallmoHHass U3MEHYHBOCTH.

OOGopynoBanue: MoAcnu-ammnKaiun  «MOHOTHOPHIHOE CKPELIMBAHUEY,
«Henonnoe nmomuHupoBanuey, «JluruOpuaHoe ckpemuBaHue», «llepekpéct



XPOMOCOM», MUKPOCKOIT M MHKponpenapart «po3odpuna» (HopMa, MyTalluu
(OpMBI KPBLIBEB U OKPACKH TeNa), repOapuii «I 0pox mOCEeBHOMNY.

JlaGopaTopHbIe 1 NpaKTHYECKHE PadOTHI:

JlaGoparopHas padota Ne 5. «3yueHue pe3yabTaTOB MOHOTHOPUTHOTO U
JUTUOPUIHOTO CKPELIMBAHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopartopHas padota Ne 6. « MU3yueHne Moau(puKamOHHON N3MEHUUBOCTH,
ITOCTPOCHUE BAPUALIMOHHOTO Psila U BApUALIMOHHON KPUBOW).

JlaGoparopnas padora Ne 7. « AHanu3 MyTanuii y Apo30Quiibl HA TOTOBBIX
MUKPOINPENaparaxy.

[Tpaktiyeckas padorta Ne 2. «CoCTaBlieHUE W aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkunst opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekysl Kak Hayka W TPOIECC. 3aPOXKIACHUE CEIICKIIAA W JOMECTUKAIUSL.
Yuyenne H. WM. BaBunoBa 0 [LEHTpax TMPOUCXOXKIACHHUS M MHOrooOpasus
KyJbTYPHBIX pacTeHWil. LIEHTphl MPOMCXOXKACHUS NOMAIIHMUX >KMBOTHBIX. COpT,
OpoJa, IITAMM.

CoBpeMEHHBIE METOABI CENICKIIMKA. MacCOBbI M MHAUBUAYAIbHBIA OTOOPHI B
CEJICKLIMU PACTEHUH W SKMBOTHBIX. OIIEHKA 3KCTepbepa. bBIM3KOPOACTBEHHOE
CKpelMBaHue — WHOpUAWHT. Yucras nuHHMS. CKPEIIMBAHWE YUCTHIX JIMHUIA.
['erepo3uc, unu ruOpuaHas cuiia. HEPOACTBEHHOE CKPEIIMBAHUE — AyTOPWIMHT.
Orpanénnas ruOpuam3anmss W €€ ycnexh. FICKyCCTBEHHBI MyTareHe3 W
MOJIYYCHUE TOJMIUIOUAOB. J[OCTMOKEHMS CEJIEKUMU PACTEHUH, S>KMBOTHBIX U
MUKPOOPIaHU3MOB.

BuoTEXHONOrMsT Kak OTpacib IMPOU3BOJACTBA. |'€HHAs WH)KCHEpPUS. OTarbl
co3ganus pexkomOuHaHTHOM JIHK u TpaHcreHHeix opranu3moB. Kiertounas
nHxeHepus. Kietodnsle KyapTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUIA.
KJIoHMpOBaHWE  BBICOKONPOAYKTUMBHBIX  CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

OKonoru4yeckue M 3thdeckue  npodiaemel. MO —  reHeTM4ecku
MOAA(PULIMPOBAHHBIE OPTAHU3MBI.
JleMOHCTpaLuu:

IToprpeter: H. U. Basumos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabmuibl u cxeMmbl: kKapra «lleHTpbl TPOUCXOXKIECHUS W MHOrooOpazus
KYJBTYPHBIX pacTeHui», «l1opoJibl 1OMAIHUX KUBOTHBIX», «COpTa KyJIBTYPHBIX
pactenuity, «Otaanénnas ruopuauzanusy, «Padotel akagemuka M. @. iBaHoBay,
«[Tomunnonaus», «OOBEKTHI OUOTEXHOJOTUMY», «KIIETOUHBIE KYJIBTYPHl U
KIIOHUPOBaHUEY, « KOHCTpyHpOBaHUE U EPEHOC TEHOB, XPOMOCOM.

O0opyn0BaHKE: MYJISKU MJIO0B U KOPHEIIOA0B TUKUX (POPM U KyJIbTYPHBIX
COpPTOB pacTeHuit, repdapuii « CenbCKOX03HCTBECHHBIC PACTECHUSY.



JlaGopaTopHbIe 1 NpaKTHYECKHE PadOThI:

Okckypenust «OCHOBHBIE METOJIbI WM JOCTHKEHUS CEJICKIUM PACTCHUH U
SKHBOTHBIX (Ha CEIEKIIUOHHYIO CTaHIIMIO, TJIEMEHHYEO bepmy,
COPTOMCHBITATENIbHBI ~ y4acTOK, B  TEIUIMYHOE XO3AHCTBO, J1TAOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosroOHHASE GHOJIOTHSA.

[TpeAnochIKA BO3HUKHOBEHHWS HBOJIFOLMOHHOW TEOpUHU. OBOMIOLMOHHAS
TEOpUst U €€ MeCTO B OMOJIOrMH. BiusiHUuE 3BOIOLMOHHON TEOPUM HA Pa3BUTUE
OHMOJIOTHH U APYTHX HAYK.

CBHzETENBCTBA  3BONIOLMH.  [1aJl€OHTOIOTMYECKUE: TOCTIEA0BATEIBHOCTh
NOSIBJICHHAS. BUJAOB B MMAJCOHTOJIOTMYECKON JIETONUCH, MEPEXOAHBIE (HOPMBI.
buoreorpaduueckue: cxoacTBo u paznmuune GpayH v Gaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOACTBA M Pa3inuusl 3MOPHOHOB PA3HBIX BHOB
NO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHAE. TOMOJIOTHYHBIE, AHAIOTWYHBIE,
PYAUMEHTAPHBIE OpPraHbl, aTaBU3MbL. MOJEKYJIIPHO-OMOXUMUYECKHUE. CXOJICTBO
MEXAHU3MOB HACIIEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MYyTEH Yy BCEX
OpraHu3MOB.

OpomonmonHas  Teopus Y. JlapBuHa. [IpeanoChUIKM  BO3HUKHOBEHUS
JapBUHM3MA. J[BHIKYIIME CHJIbI 3BOJIIOLMHA BUAOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE MPU OTPAHMYECHHOCTH PECYPCOB, HEOMPEAEIIEHHAS M3MEHUYHBOCTD,
0opr0a 3a CyIIECTBOBAHUE, €CTECTBEHHBINH OTOOP).

CunTteTnyeckas teopus 3o (CTO) v €€ OCHOBHBIC MOJIOKECHHUS.

Muxkpospomtonus. [lonymsnms kak eIMHUNA BUAA W SBOJTFOLIHH.

JIBr>kyre cuibl ((hakTopbl) 3BOJIOUMU BUAOB B MpUpoae. MyTallMOHHBIH
OpoOUECC W KOMOWHATUBHAsA WM3MEHYMBOCThH. [lONynsMOHHBIE BOJMHBI M Apeh(
reHOB. M305mnus 1 Murpanusi.

EcrectBennslii o1O0p — Hampamsiroumid  gaktop sBomouuu.  Dopmbl
€CTECTBEHHOTO 0TOOPA.

[TprcnocoOneHHOCTh OPraHW3MOB KaK Ppe3ysbrar 3Bojouuu. [Ipumepsl
NPUCIIOCOOJICHUH y OpraHu3MoB. ApoMop(O3bl U UAKO-AAANTALH.

Bun w BupooOpazoanue. Kputepum Buga. OcHOBHBIE — (POpMBI
BU1000pa30BaHusl; reorpauuecKkoe, SIKOJIOrMYECKOE.

Makpospontonusi. DPOpMBl  3BOJMIOLUUM:.  (PUIETHYECKAs, JWBEPreHTHAS,
KOHBEPIEeHTHAs, MapajiesibHas. HeoOpaTuMOCTh 3BOMIOLUH.

[TporcxoxacHHE OT HECMEUUAIM3UPOBAHHBIX MPeAKoB. [Iporpeccupyromas
crienuaA3anys. AJTanTUBHAS PAAAALIUSL.

JlemoHCcTpanu:



[Toptpetwr: K. Jlunneit, XK. b. Jlamapk, Y. /lapeun, B. O. KoBanesckuii, K.
M. bap, 3. T'ekkenb, ©. Mroiep, A. H. Ceeprios.

TaOnuupl 1 cxembl: «Pa3BUTHE OPraHUUYECKOTO MUPa HA 3eMJIE», «3apOoIbIln
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbel  OOppOBI  3a
CYLIECTBOBaHME», «EcTecTBeHHBIH 0TOOpPY, «MHOrooOpasnue COpTOB PACTEHHIN,
«MHorooOpazue  TOpoA  KUBOTHBIXY, «ITonmymamuwy»,  «MyTanuoHHas
U3MEHUYUBOCTB?, «Apomopdosbly, «Manoagantanumy, «O0mas aereHepamnusy,
«JIBmkymme cuiibl 3BoMOIMKA», «Kapra-cxema wapupyra mnyreumectsus Y.
Jlapsuna», «bopb0a 3a cymiectBoBaHue», «IIpUCIOCOOICHHOCTh OPraHU3MOBY,
«['eorpapmyeckoe BUA000pa30oBaHuE), « IKOJTOTHUECKOE BUAOOOPA30OBAHUEY.

OOopynoBaHHE: KOJJIEKIMS HACEKOMBIX C PA3JIMYHBIMHA THIIAMHA OKPACKH,
Ha0Op MJIOJOB WM CEMsIH, KOJUeKIus «[Ipumepsl 3allMTHBIX MPUCHOCOOICHUN y
JKUBOTHBIX», MOAETb «OCHOBHBIC HAMPABJICHUS 3BOJIOLMWY», O0BEMHAS MOJENb
«CTpOEHUE rOJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoOUIEKUus «DOPMBI COXPaHHOCTH
VMCKOMAEMBIX JKUBOTHBIX W pacTeHuity, wmoxaenb ammmkanua «llepexpéct
XpOMOCOM», BII@KHbIe Tpenapatel  «PasButue Hacekomoro», «Passurtue
JSATYUIKWY, MUKponpenapar «lpozodguna» (HopMa, MyTtauud (POpMbl KPBUILEB U
OKPACKH TeNa).

JlaGopaTopHbIe 1 NpaKTHYeCKUE padoThI:

JlaboparopHas paGota Ne 1. «CpaBHEeHHE BHJIOB MO MOPPOIOTHUYECKOMY
KPUTEPHUIOY.

JlaboparopHas pabota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpPraHu3Ma W
€€ OTHOCUTEJIBHOTO XapakTepay.

Tema 2. BO3HUKHOBeHHE U Pa3BUTHE )KU3HH Ha 3emJie.

JloHay4HBIE TIPEACTABICHUSA O 3apOXKAECHUM S>KA3HU. HayyHble THIMOTE3BI
BO3HUKHOBCHHUSI >KM3HM Ha 3eMmjie. aOMOreHe3 M MaHCOepMus. XuUMUYecKas
3BOJIIOLMS. AOMOTEHHBIA CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHWYECKHX.
OKCNEPUMEHTAIBHOE MOATBEPXKACHUE XMMUAYECKON 3BOJIFOLIMU. HavanbHele dTansl
ounonornueckoi spomounn. ['mnoreza PHK-mupa. ®opmupoBanrie MmeMOpaHHBIX
CTPYKTYD M BO3HUKHOBEHHME NPOTOKIETKU. [IepBblE KIETKM W WX DBOJIOLMUSL.
DopMHUPOBAHUE OCHOBHBIX I'PYIIT YKUBBIX OPraHU3MOB.

Pazeutue xu3HM Ha 3emiie 1o 3pam u nepuoaam. Karapxein. Apxeickas u
npotepo3oiickas Hpel. [lameosoiickas »pa W €€ mNEpUOIbL. KEMOPHUICKUH,
OPHAOBHUKCKUM, CUITYPUHCKAN, NEBOHCKUNA, KAMEHHOYTOJIBHBIN, TEPMCKHUHA.

Meso3zoiickas 3pa W €€ TMEpHUOAbl. TPUACOBBIA, FOPCKUM, MEIOBOW.

KaiiHo3olickas 3pa W €€ TNepuoAbl: MNAICOTCHOBBINA, HEOTCHOBBIN,
AHTPOITOTEHOBBIH.



XapakTepucTUKa KJIMMara M TEeOJIOTMYECKAX MPoueccoB. OCHOBHBIE 3Tallbl
SBOJIIOLMM PACTUTENIBHOTO W SKMBOTHOIO MHpa. ApoMopdo3bl y pacTeHuil u
JKUBOTHBIX. [[0sIBIICHHE, PAaCIBET M BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpaKeHHuE 3BOMOUMU. OCHOBHBIE
CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

DBOJIIOLMS YEJIOBEKA. AHTPOIIOIOTMS KaKk Hayka. Pa3Butre nmpencraBieHuii o
NPOUCXOXKACHUM YelIOBeKa. MeToapl M3ydeHMs aHTpornoreHe3a. CXOAcTBa H
pa3nuuus 4YeI0BEKA U )KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHHE YETTOBEKA.

JBwkymme — cunbl  (pakTopel)  aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUMBOCTH W  €CTECTBEHHBIM 0TOOp. OOWECTBEHHBIH 00pa3  KU3HW,
W3rOTOBJICHUE OPYAMIA TPYa, MBILIEHUE, PEYb.

OCHOBHBIE CTaJIMM W BETBU SBOJIIOLMH YEJIOBEKA: aBCTPAIOMUTEKH, YEIOBEK
yMmenblii, YenoBek mpamMoxondmmii, YenoBek HeaHIepranbekuii, UYenosek
pa3yMHbI. HaxoJKu HMCKOMAEMbIX OCTATKOB, BPEMsl CYIIECTBOBAHMS, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY IS

Yenoseueckne  packl.  OCHOBHBIE  OOJNBIIME  pPacel:  €BPOMECOMAHAS
(eBpasmiickasi),  HErpo-aBCTpaioujHas  (dKBaTOpuaibHasl),  MOHIOJIOHMHAS
(a3uarcko-amepukaHckas).  Ueprel  NPUCITOCOOJIEHHOCTH  MPEACTABUTENCH
YEJIOBEYECKMX Pac K YCJIOBHSM CYIIECTBOBAaHWS. EIMHCTBO 4ENOBEUECKMX pac.
Kpuruka pacusma.

JlemoHCcTpanu:

[Toprpetsr: ®@. Pemn, JI. Tlactep, A. M. Onapun, C. Muinep, I'. IOpu, Y.
JlapBuH.

Tabmunpl 1 cxeMbl: «Bo3sHukHoBeHHe COJTHEUHOM CUCTEeMbl», «Pa3Butune
OpraHu4eckoro  mupa», «PacTurenbHas  KIETKa», «KUBOTHas  KJIETKay,
«[TpokapuoTnueckas kietka», «COBPEMEHHAs CHCTEMA OPraHM4eCKOro MHUPay,
«CpaBHCHHE AQHATOMUYECKMX YEPT CTPOCHHUs YEIOBEKA W YEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa  MAJICOHTOJOTMYECKMX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJIOBEKA», «/JlpeBHeumme roaw», «ApeBrue nrwoam», «llepBbie
COBPEMEHHBIC JTHOAW», «YETOBEUECKHE PaChl».

O0opynoBaHue: myssbkn - «[Ipoucxoxxaenue — yenoBeka» — (OHOCTHI
ABCTPAJIONIUTEKA, NUTEKAHTPOMNA, HEAHACPTAIbLA, KPOMAHBOHIA), CICHKH WM
U300pKEHUST KAMEHHBIX OpYAWH MEPBOOBITHOIO YENOBEKAa (KAMHHU-YOIIEPSI,
pyOuna, ckpebna), TEOXpPOHOJOTMYECKas TaOnuia, KoOuieKuus «DopMbl
COXPAHHOCTH MCKOMAEMBIX KHBOTHBIX U PACTEHUINY.

JlaGopaTropHbIe 1 NpaKTHYeCKUEe padoThI:

[Tpaktyeckas padora Ne 1. «M3yueHue nckonaeMeIx OCTAaTKOB PAacTEHU U
JKUBOTHBIX B KOJUICKLIMSIX).



OKCKypcust «DBOJIOLMS OPraHU4eCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIA WM KPACBETYECKUIA My3€id).

Tema 3. OpraHu3Msbl 4 OKpPY:KaIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aIa4d YU PA3JEibl SKOJOTHH. METOIbI SKOJIOTMYECKUAX
UCCIIEOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHAE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OWTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYLIHAS, MOYBCHHAS,
BHYTPUOPraHU3MEHHAsI.

Okosiornueckre  aktopbl. Krnaccudukamnus 3KOJOrHUecKuX (PaKTOpOB:
abuoTHYeCcKne, OWMOTMYECKME W AaHTPONOTEHHbIC. JIEHCTBHE HKOJIOTHYECKUX
(hakTOPOB HA OPTaHU3MBI.

AOunoTtnyeckue (akTopbl: CBET, TEMIIEPATYpa, BIAKHOCTh. DOTONEPUOIN3M.
[TpucnocoOneHnss OpraHM3MOB K  JACHCTBHIKO  aOMOTHYECKHX  (DaKTOPOB.
buonornyeckue puTMel.

buotnyeckne  Qaktopel.  Buael = OMOTMYECKMX  B3aMMOJACHCTBHIA:
KOHKYPEHLIMS, XUIIHAYECTBO, CUMONO03 U ero (opmsl. [lapazutusm, koonepanus,
MYyTyaJIu3M, KOMMEHCATU3M (KBAPTUPAHCTBO, HAXJICOHWYECTBO). AMEHCAIU3M,
HEHTpamu3M. 3HaueHWE OMOTHYECKMX B3aUMOACHCTBHNA JJsl CYINECTBOBAHMS
OPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPaKTEPUCTUKKA monyiasuuu. (OCHOBHBIE —TMOKa3aTenu
NOMYJISIMKA:  YUCIIEHHOCTh, IUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTh, MPUPOCT,
mMurpanus. JInHaMruKa YMCIEHHOCTH MOMYJISIUK U €€ PEryJIsusl.

JlemoHCTpanuu:

[Toptpetsr: A. 'ymOombar, K. @. Pynbe, 3. ['ekkerns.

Tabmuuel u cxemel: kapta «lIpuponHbie 30HBI 3emim», «Cpeasl oOMTaHUs
opranu3moBy, «®otonepuoansmy, «llomynsuum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH NOMYJISIIMKA UHPy30pun-Ty Penbkny, « [ InieBrpie nenmy.

JlaGopaTopHbIe U NpaKTHYECKHE PadOThI:

JlaboparopHas padota Ne 3. «Mopdosorndeckne 0COOCHHOCTH PAaCTCHUA U3
Pa3HbIX MECT OOUTAHUS.

JlaGoparopHas padota Ne 4. «BnusiHue CBETa HA POCT ¥ PA3BUTHE YEPEHKOB
KOJIEyCa.

[TpakTuueckas padota No 2. «I1ocuéT mIOTHOCTH MONYSUUI Pa3HBIX BUIOB
pacTeHuiny.

Tema 4. Coo01ecTBa U 3K0J0TrH4eCKHE CUCTEMBbI.

Coo0uiecTBO opraHu3mMoB — OuoOINeHO3. CTPYKTYphl OMOIEHO3a: BUIOBAS,
MPOCTPAHCTBEHHAs, Tpoduueckas (numesas). Buabl-gomuHanTel. CBsi3n B
OHOLEHO3E.

OKOJIOTHYECKME  CHCTEMBI (3KOcUCTeMBbI). lloHstme 00 3KOCUCTEME W
ounoreoneHosze. DOyHKIMOHAIBHBIE KOMIOHEHTBI 3KOCHUCTEMBL. MPOAYLEHTHI,



KOHCYMEHTBI, peayLUEeHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIHHA B 3KOCHCTEME.
Tpoduueckue (MHUILEBBIE) YPOBHM HKOCUCTEMBI. [IMINEBBIE LEMM M CETH.
OCHOBHBIE TIOKA3aTENM JKOCHCTEMbI. OMOMacca, MPOAYKLMUS. OKOJOTHYECKHE
OUPAMUAIBL  MPOAYKUMH, YUCICHHOCTH, OuomMaccel. (CBOWCTBA HIKOCHCTEM:
YCTOHYHMBOCTD, CAMOPETYJIALHS, Pa3BuTHE. CYKIIECCHSI.

[TpupoaHBIE SKOCUCTEMBL. DKOCUCTEMBI 03P M PEK. DKOCUCTEMA XBOWHOIO
WJIA IUPOKOJIACTBEHHOTO JIECA.

AHTPOIIOTEHHBIE ~ 3KOCHCTEMBIL.  ATPO3KOCHCTEMBL. Y POOIKOCHCTEMBI.
Bbuonornueckoe n X034HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

buopasznooOpazue kak QakTop yCTOHYMBOCTH 3KOCUCTEM. COXpaHECHHE
OMOJIOTMYECKOTO Ppa3HOO0pa3us Ha 3eMJIE.

Yuenne B. Y. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB U CTPyKTypa
ouocdepbl. Kupoe BemectBo U ero ¢QyHkuuu. OcoOeHHOCTH OHOochepbl Kak
ITOOATbHOW 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE W OOparHas CBs3b B
ounocpepe.

KpyroBopoTsl BEMECTB 1 OMOT€OXMMUYECKUE LUKJIBI AJIEMEHTOB (YIJIepoaa,
a30Ta). 30HATBHOCTL Onochepbl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBO B OMocdepe 3emiid. AHTPONIOTCHHBIC U3MEHEHHS B Onocdepe.
['oGanbHbIE SKOTOTMYECKUE TPOOJIEMBI.

CocyuiecTBoBaHUE MPUPOAbI 151 YEJIOBEYECTBA. Coxpanenue
Onopa3zHo00pa3usl Kak OCHOBA yCTOWUMBOCTH OMocdeprl. OCHOBA pPallMOHAILHOTO
YOPABJICHUS TPUPOJHBIMA PECYpCaMHd M HMX MCHOJb30BaHUE. J{OCTHXKEHUs
OMOJIOTMM M OXpaHa MPUPOIBL.

JlemoHCcTpanuu:

[Toptpetsr: A. JIx. Tencmu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuibl n cxembl: «llumesbie nenm», «bUONEHO3. COCTAB U CTPYKTYPay,
«[Ipupoansie cooOuiectBay, «llemm mnuTaHusy, «OKOJIOTHYECKas MUPAMUAIAY,
«buocdepa u yenoBek», « IKOCHUCTEMA HIMPOKOJIIMCTBEHHOTO JIECA», « DKOCUCTEMA
XBOMHOrO  Jiecay, «buomeHo3 BomoéMa», «ArponeHosdy, «lIpumepHbie
AQHTPOMOTEHHBIE ~ BO3ACHCTBUS HA NOPUPOLY», «BakHelmme HMCTOYHUKH
3arpsi3HEHUsT BO3/AyXa M TPYHTOBBIX BOI», «llouBa — BaKHEHIIAs COCTaBISOIIAS
ounocheps», «DakTopsl Aerpanauuu nousy, «llapHukoBblidl 3ddekT», «DakTopsl
PaJMOAKTUBHOTO 3arpsi3HeHus Ouocdepby, «OO0mas cTpykrypa Oouochepbi»,
«Pacnipoctpanenrie >xu3Hm B Ouocdepe», «O30HOBBIA 3KpaH Ouocheps,
«Kpyrosopot yriepona B 6uochepey, «KpyroBopor a3ora B mpupoae».

O6opynoBaHue: MOJCTb-aNIuIAKaIKs « TUUYHBIE OMOLEHO3b», repOapuii
«PactutenbHbie cOOO0IIECTBAY, KOJUICKIMU «buolieHo3y, «Bpeautenu BakHEH X
CEJIbCKOXO3SMCTBEHHBIX ~ KYJBTYpP», TepOapum MW KOJUICKUMM PacTeHWd u
JKUBOTHBIX, MPUHAAICKAIINE K PA3HbIM 3KOJIOTHYECKUM TPyNnaMm OAHOIO BUAA,



Kpacnas kaura Poccuiickoii ®eaepaunu, n300paKEHUST OXPaHSEMbIX  BUOB
PacTEHH U JKUBOTHBIX.



[UDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
BHUOJIOTMM HA  BA30OBOM  VYPOBHE CPEJAHEI'O  OBLIET'O
OBPA30OBAHUA

CormacHo ®I'OC COO, ycraHaBnuBarwTcs TpeOOBaHUS K pe3yJbTaTram
OCBOCHMSI  OOYYAIOIIMMHUCS  MpPOrpamMm  cpeaHero  oOmero  o0pa3oBaHUs:
JMYHOCTHBIM, METAITPEIMETHBIM U TIPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B crpykrype JNMYHOCTHBIX PE3YJbTATOB OCBOCHUS MNpeaMera «buoJIorusy
BBIICTIEHBI CJICIYIOIIAE COCTABIISIOIUE. OCO3HAHUE OOYYAOIIMMHCS POCCUHCKOMN
rPaKIAHCKON MACHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH
U CAMOONPEACIICHUIO, HAJIAYMe MOTHBAUMM K  OOy4YeHHIO  OWOJIOTHH,
LCTICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEKICHWH JMYHOCTH HA OCHOBE
KJTFOUEBBIX LEHHOCTEH W MCTOPUYECKMX TPAIULMKA pa3BUTHS OHOJOTMYECKOTrO
3HAHMSI, TOTOBHOCTh U CHOCOOHOCTH OOYYarOUIMXCS PYKOBOACTBOBATHCS B CBOCH
NEATEIIBHOCTH  [IEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, MPUCYIIUMH CHCTEME
OMOJIOrMYECKOro  OOpa3oBaHMs, HAIMYUE SKOJOTMYECKOTO  MPABOCO3HAHMS,
CHOCOOHOCTH CTABHUTh LEJH U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIE pe3ynbpTarThl OCBOEHUS IpeaMeTa «BbHOIOrusy) AOCTUrarTCs B
€AMHCTBE Y4YeOHOH M BOCHUTATEIbHOW JCIATEILHOCTH B COOTBETCTBHH C
TPAIULAOHHBIMA POCCUUCKUMHU COLMOKYIBTYPHBIMU, UCTOPUYECKUMHA U TYXOBHO-
HPABCTBEHHBIMU LICHHOCTSIMH, MPUHATHIMA B OOIIECTBE MPaBWJIAMH M HOPMaMu
NOBEACHUS M CHOCOOCTBYIOT MpOILECCaM CAMONO3HAHMS, CAMOBOCHMTAHHMS W
CaMOpa3BUTHUs, PAa3BUTUA BHYTPEHHEH IO3UIMM JIMYHOCTH, I[ATPUOTH3MA,
VBOKECHUS K 3aKOHY W MPABOIOPAAKY, YETIOBEKY TPyJa M CTapLIEMy MOKOJIEHUIO,
B3aMMHOIO YB@KEHUs, OCPEKHOrO OTHOWICHWUS K KYJbTYPHOMY HACICIUI0 W
TPaauLHAsIM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickoit denepaunu, Npupoae H
OKPYIKaroLlIEN Cpee.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHUS YyueOHOro mnpeamera «buonorus»
JOJKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCs PYKOBOJACTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3WLMEH JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpUEHTAlWi{, TO3UTHBHBIX BHYTPEHHUX  YOCKICHHWH, COOTBETCTBYIOIIUX
TPaJAULMOHHBIM LIEHHOCTSM POCCUHCKOro OOILIECTBA, PACIIMPEHHUE >KA3HEHHOIO
OMBITA W OIbITA ACATEIBHOCTH B IPOLECCE PeaAU3alMi OCHOBHBIX HAIPaBJICHUI
BOCIIUTATEIILHOMN AEATEIBHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUS:

c()OPMUPOBAHHOCTh TPAXKAAHCKON MO3MIMU 00YYAOIIETOCS KaK AKTUBHOTO U

OTBETCTBEHHOT'0 YJIEHA POCCUHCKOT0 OOIIECTRA,



OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX NpaB W OOS3aHHOCTEH, YBaKEHUE
3aKO0HA W MPABOMOPAIKA,

TFOTOBHOCTh K COBMECTHOW TBOPYECKOM HEATENIBHOCTH TPU  CO3MAHHUH
y4e€OHBIX TPOEKTOB, PCIICHUM YUYEOHBIX W MO3HABATENIbHBIX 3a/1a4, BBITOJHECHUU
OMOJOrMYECKUX SKCIEPUMEHTOB,;

CHOCOOHOCTh  OMPENAECTATh COOCTBEHHYH) TMO3WIMI0 1O OTHOIICHHUID K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHSTH €€,

YMEHHE YUYUTHIBATH B CBOMX JECHCTBUSAX HEOOXOAMMOCTH KOHCTPYKTMBHOTO
B3aMMOJECHCTBUS JIIOACH C Pa3HBIMU YOSKICHUSMHU, KYJIbTYPHBIMU LICHHOCTSMH W
COLMAJIBHBIM TTOJIOKEHUEM,

TOTOBHOCTh K COTPYAHMYECTBY B IPOLIECCE COBMECTHOIO BBIMTOJHEHUS
y4eOHBIX, [MO3HABATEJIBHBIX W MCCIEAOBATEIBCKUX 33Ja4, YBAKUTEIBHOIO
OTHOLICHHWS K MHEHHIO ONMOHEHTOB MPH OOCYKIEHUHM CHOPHBIX BOMPOCOB
OMOJIOrMYECKOr0 CONEPIKAHNUS,

TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOM AEATENILHOCTH,

2) NaTPHOTHYECKOTO BOCTIMTAHMSA:

c(hOpPMUPOBAHHOCTH POCCHUICKOM TPAKIAHCKOM UIAEHTUYHOCTH,
MaTPUOTA3MA, YBOKECHUS K CBOEMY HApOJY, YyBCTBA OTBETCTBEHHOCTH IEPEN
Ponuuoii, roppoct 3a CcBOM Kpai, cBOXO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOLIJIOE U HACTOSLIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poceun;

LIEHHOCTHOE OTHOILIECHUE K TPUPOJHOMY HACJIECAUIO U MTAMATHAKAM MPUPOJIBI,
JNOCTHKEHHUSIM Poccun B HaAyKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE,

CHOCOOHOCTh OLICHWBATh BKJIAJ POCCHMCKMX YUYEHBIX B CTAHOBICHUE W
pa3BuTME OWOJOTHM, MOHUMAHUS 3HAYEHUS OWOJOrMM B TO3HAHUM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJTOBEKA U COBPEMEHHOTO OOIECTBA,

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIY’KCHHIO M 3ammute Otedectsa,
OTBETCTBEHHOCTb 32 €r0 CYyAbOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIINTAHUS:

OCO3HAHHE JyXOBHBIX LICHHOCTEN POCCHICKOTO Hapoza;

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLEHUBATh CUTYAUUI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH,

OCO3HAHHWE JMYHOIO BKI3Aa B TMOCTPOCHME YCTOMUMBOrO OyayllEro;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POJUTEISIM, CO3JAHAI0 CEMBbH HA OCHOBE
OCO3HAHHOTO TPHWHATHA LEHHOCTEH CEMEWHOW JKH3HH B COOTBETCTBUH C
TpaguL UM Hapoa0B Poccuu;

4) 3¢TeTU4EeCKOro BOCTIMTAHUS S

ACTETUYECKOE OTHOLICHHE K MHUPY, BKJIKOYAs 3CTETUKY ObITA, HAYYHOTO U
TEXHUYECKOrO TBOPUYECTBA, COPTA, TPYAQ, OOIECCTBEHHBIX OTHOLICHUIA,



NOHMMAHWUE SMOLMOHAIIBHOTO BO3ACHCTBHS KUBOM MPUPOABI M €€ LIECHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHUIO B PA3HBIX BHJAX MCKYCCTBA, CTPEMIICHHE
IPOSIBIISITh KAYECTBA TBOPUECKOW JIMYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (POPMHPOBAHUA KYJIBTYPbI 310POBbS H
IMOLMOHAIBLHOI0 0JIArOnoJIyYusi:

MOHUMAHUE M peanu3anus 3J0pOBOro M 0€30macHoro oo0paza >KU3HH
(310pOBOE  MHUTaHWE, COOMIOJCHHE TUTMEHMYECKUX TMPaBWI W HOPM,
cOATAHCUPOBAHHBIA PEXKAM  3aHATHA W OTHAbIXA, pEryjspHas Qusnveckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLICHHS K
COOCTBEHHOMY (PM3UUYECKOMY M MICUXUYECKOMY 3JI0POBBIO;

NOHMMAHWE L[ICHHOCTH TMPaBW1 HHIWBHIYAILHOTO M KOJJIEKTUBHOIO
0€30MaCHOTO MOBEACHUS B CUTYALUSX, YTPOKAIOIIMX 30POBBIO U KM3HU JIFOJIEH;

OCO3HAHWE MOCIECACTBUI M HEMPUATUS BPEAHBIX MPUBBIUEK (YNOTPEOICHUS
AJIKOTOJ1s1, HAPKOTUKOB, KypEHUs ),

6) TPYA0BOT0 BOCIIUTAHUS

TOTOBHOCTb K TPYAY, OCO3HAaHHWE IICHHOCTH MACTEPCTBA, TPYAOIIOOUE;

FOTOBHOCTH K AKTUBHOW JIEATEIIBHOCTH TEXHOJIOTMYECKOW U COLMAIIBHON
HAMPABJIEHHOCTH, CIOCOOHOCTh MHULIMMPOBATh, MJIAHUPOBATH U CAMOCTOSTEBHO
BBITIOJTHATB TAKYO JESTETBHOCTE;,

WHTEPEC K Pa3nu4HbIM cdepaM MpodecCHOHABHON ACATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBLIA BBHIOOp Oyaymed mnpodeccu U PeaM30BHIBATH
COOCTBEHHBIC KMU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMI0 W CaMOOOPa30BaHUIO HA
MPOTSHKEHUH BCEW YKA3HMU,

7) 3K0JIOTH4ECKOr0 BOCTIMTAHUS:

SKOJIOTMYECKH LIENECO00PAa3HOE OTHOIICHWE K MPUPOJAE KaKk HMCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBIIIEHUE YPOBHS SKOJOTMYECKOH KYyJbTYpbl: MNPUOOPETEHHE ONbITa
NJIAHUPOBAHMS TOCTYNMKOB W OLIGHKM KX BO3MOYKHBIX TMOCIEACTBHA IS
OKPYIKarOIIENA CPEIBI,

OCO3HAaHWE TNOOATBHOIO XapaKTepa 3KOJOTMYECKMX MPOoOJieM W MyTed uX
pELIEHMS,

CHOCOOHOCTh HMCIOJIB30BAaTh MPUOOPETACMBIE MPU  HM3YYEHUH OMOJIOTUU
3HAHWST M YMEHHUS TPU PEIICHUU MNPOOJIEM, CBS3aHHBIX C PalMOHATBHBIM
NPUPOJONOIb30BaHUEM  (COOJIIOICHUE  MPaBWJI  MOBEACHHS B MPHUPOJIE,
HAMPABJICHHBIX HA COXPAHCHHUE PABHOBECHS B DKOCHCTEMAX, OXPaHy BHJOB,
3KOCUCTEM, OMOChEPHI);



AKTUBHOE HENPUATAEC  JEUCTBUNA, TMPUHOCAIIMX BpPed  OKPYKaArOLIEH
OPUPOJHON cpene, YMEHHE NPOrHO3MPOBATh HEOIArONPHSITHBIE SKOJIOTHYECKUE
NOCJICACTBHS MPEANPUHUMAEMBIX ACHCTBUN U MPEAOTBPALIATh WX,

HAJIMYME PA3BUTOrO 3KOJOTMYECKOTO MBILUICHHMS, SKOJOTHYECKONH KYJIbTYPHI,
OMbITa NEATENBHOCTH 3KOJIOTUYECKON HaITPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATECA UMM B MO3HABATEIIBHONW, KOMMYHHKATUBHOW W COLMAIBHOMN
MPAKTHUKE, TOTOBHOCTH K YYACTHIO B NMPAKTAYECKON ACATEIBHOCTA SKOIOTUYECKON
HAITPaBJICHHOCTH,

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

Cc()OPMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOHW MPAKTUKWA, OCHOBAHHOTO HA AMAIIOTE
KYJIBTYP, CHOCOOCTBYFOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YMTATEIIBCKOM KYJNBTYPBl KAaK CPEICTBA
B3aMMOJECHCTBUS MEXKIY JTHOABMH U MMO3HAHUS MUPA,

NOHUMaHue cnenu@ukn OWOJIOTMM Kak HayKd, OCO3HAaHWUsS €€ POJNu B
()OPMUPOBAHMM PALMOHAILHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUHM LEJIOCTHOTO
NPEACTaBICHUS 00 OKPY>KAKIIEM MHUPE KaK O €IWHCTBE MPUPOAIBI, YEIOBEKA U
oOmecTBa, B MO3HAHWKA NPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWU MpPoOJIeM
COXPAHEHUS TPUPOJHOTO PABHOBECHS,

yOESKIEHHOCTh B 3HAYMMOCTH OWOJIOTMH JUIsi COBPEMECHHOHN IMBUIIA3ALIMH:
00eCnevYeHrnss HOBOTO YPOBHSI PA3BUTHSI MEIULMHBI, CO3JAHUE MEPCIECKTHUBHBIX
OMOTEXHOJNOTW, CHOCOOHBIX  pEIIaTh  PECYPCHBIE  MPOOIEMBI  PA3BUTHS
YeJIOBEYECTBA, MOMCKA MyTEH BBIXOAA U3 MOOAIBHBIX 3KOJIOTMYECKAX MPOOIEM U
obecnedyeHns  MepexoJa K YCTOMYMBOMY — Pa3BUTUIO,  PAlMOHAIBHOMY
WCIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHWIO HOBBIX CTaHAAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHHMH OWOJIOTMYECKUX 3HAHWA B LENIX
NOBBIIIEHUST OOWIEH  KyJBTYypbl, €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, Kak
COCTaBHOHM 4YacT¥ (YHKIMOHAIBHOW I'PaMOTHOCTH OOydarommxcs, (opMUPYEMOid
NPU U3YUYEHUH OMOJIOTHH;

MMOHUMAHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIMOCOOHOCTH WCHOJB30BaTh IMOJyYACMBbIE 3HAHWS JUIs aHalv3a |
OOBACHEHUS SIBIICHUH OKPY>KAIOIIEr0 MUPA M MPOUCXOIANMX B HEM W3MCHCHUH,
YMEHHE JeliaTh OOOCHOBAHHBIC 3aKIIFOUYEHWST HAa OCHOBE HAy4YHBIX (AKTOB W
MUMEIOIIMXCS JAHHBIX C LUEJBIO MOTYUYEHHS TOCTOBEPHBIX BHIBOOB,

CHOCOOHOCTh CaMOCTOATENBHO HMCMOIb30BaTh OWOIOTUYECKUE 3HAHMS IS
peleHus TpoOJIEM B PEAIbHBIX KU3HEHHBIX CUTYalHsX;

OCO3HAHUE LIEHHOCTH HAYYHOW HAEATEIIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIIENOBATEINBCKY IO JIEATEIbHOCTD UHANBUAYAIBHO U B IPYIIIE,



FOTOBHOCTb M CIOCOOHOCTH K  HEMPEPBIBHOMY  O0pa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IOJIYYCHHEO HOBBIX 3HAHW MO OMOJOTHM B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHMs ydeOHOro mpeamera «bruonorusy»
BKIIFOYAKOT. 3HAYMMbIE [  (OPMUPOBAHUS MHPOBO33PEHMS  OOYYAFOIIMAXCS
MEXAMCUUATIIMHAPHBIE (MEXIPEIMETHBIE) OOIIECHAYYHBIC MOHATHS, OTPAXKAFOIINE
LEIOCTHOCTh HAYYHOM KapTWHBI MHpa M COEeUU(PUKYy METOJOB MO3HAHWSA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax (BELICCTBO, SHEPIUs, SIBICHHE, MPOILECC,
CUCTEMA, HAYYHbII (PaKT, MPUHLIMI, TUOOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeIOBaHUE,  HAOMIOJEHUE,  W3MEPEHHME,  JKCOEPUMEHT W JAPYTUX),
VHUBEPCATIbHBIE  YUEOHBIE JCHCTBUS  (ITO3HABATEJIBHBIE, KOMMYHUKATHUBHBIC,

PETYJISATUBHEIE), o0ecneYnBaroIIne (opmMupoBaHuE (YHKIIMOHATIBHOM
IPAMOTHOCTH W COUMAIBHOH KOMIIETEHUMM OOYYAIOIIMXCS, CHOCOOHOCTH
o0yyarommxcs UCIIOJIb30BATh OCBOCHHBIE MEKTMCLUTLTUHAPHBIE,

MHUPOBO33PCHUYECKUE 3HAHWUS W  YHUBEPCAJIbHbIE y4YeOHbIE  JICHCTBUS B
[TO3HABATEIILHON M COLMAIIBHOM ITPAKTHKE.

MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOCHHS MPOTPaMMBbl  CPEAHETO  OOILIEro
00pa3zoBaHUs TOJDKHBI OTPAkKaTh:

OsBnaaenue YHHBEPCAJIbHBIMH y4eOHbIMH NMO3HABATEJILHBIMH
AefCTBUSIMMU:

1) 6azoBbIe JIOTHYECKHUE ACHCTBHA:

CaMOCTOSITENIbHO  (OPMYJMpPOBaTh M AKTyaIM3UPOBaTh  MpodIeEMy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIOJIb30BAaTh NPA OCBOCHWUU 3HAHWM MPUEMBI JIOTHYECKOTO MBILUICHUS
(aHanmM3a, CUHTE3a, CPaBHEHUS, Kilaccu(ukanmuu, 0000IICHHS ), pACKPBIBaTh CMBICT
OMOJIOTUYECKUX MOHATUH (BBIACIATH UX XAPaKTEPHbIC MPU3HAKHK, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MOHSATUSIMH ),

OMPEACTATh LENU JCATENBHOCTH, 3a]aBas MAPAMETPbl W KPHUTEPUM KX
JOCTUKEHHS, COOTHOCHTD PE3YJILTATHI AEATEIIbHOCTH C TOCTABJIEHHBIMU LETISIMH,

UCIOJIB30BaTh OUOJIOTMYECKUE TOHSATHS JUIs OOBICHEHUS (PAKTOB U SIBJICHHIA
>KUBOM MIPUAPOLBI;

CTPOUTH JIOTHYECKUE PACCYKACHHUS (MHIYKTUBHBIE, JECIYKTUBHBIE, [0
AQHAJIOTWH), BBISBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEYMS B PACCMATPUBACMBIX
SIBJICHUSIX, (POPMYJIUPOBATH BHIBOIbI M 3aKITFOUEHHS,

MPUMEHSTH CXEMHO-MO/IEJIbHBIE CpeacTBa Uil IPEACTABICHHS
CYLIECTBEHHBIX CBA3€H M OTHOLICHHWI B M3y4YacMbIX OMOJOIMYECKHX OOBEKTAX, a



TAKKE  OPOTUBOPEYMH  pPa3HOrO  POAA,  BBISBICHHBIX B Pa3IUYHBIX
WH(OPMALMOHHBIX UCTOYHUKAX;

pa3padaThIBaTh IUIAH PELICHUSI TPOOJIEMBI C YUETOM aHAIN3a UMEHOLIMXCS
MaTEPHATIbHBIX H HEMATEPUATIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IEATEILHOCTD, OLIECHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU NOCTEACTBHMA NEATEIHOCTH,

KOOPAMHUPOBATH M BBINOJMHATH  PAdOTy B YCJIOBUSIX  PEATBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS,

Pa3BUBATh KPEATUBHOE MBILUIEHUE TPY PELICHAN >KU3HEHHBIX MMPOOJIEM.

2) 6a30BbIC HCCICA0BATE/IbCKIE ICHCTBHA:

BJIQ/ICTh HABBIKAMH y4E€OHO-UCCIIEIOBATEILCKON U MPOEKTHOW ACITENBHOCTH,
HABBIKAMU  pa3pelicHuss  mpoOiieM, CHOCOOHOCTBD M TOTOBHOCTBEO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PELICHHUS TPAKTHYECKUX 33144, TPUMEHECHHIO
PA3IMYHBIX METOJOB MMO3HAHUS,

WCMOJIb30BaTh PA3IUYHbIE BHIBl ACATEIBHOCTA MO MOJYYEHUKD HOBOTO
3HAHWS, €r0 MHTEPOpETalnu, NPEOOPAa30OBAHMIO M NPUMEHEHUIO B yUYEOHBIX
CUTyalusX, B TOM YUCIIC TPH CO3JaHUM YUEOHBIX U COLMAIBHBIX TPOEKTOB;

(opMUPOBaTh HAYUYHBIA TUIT MBILIICHUS, BIAJETh HAYYHOH TEPMHHOJIOTHEH,
KJIFOUEBBIMH MMOHATHSIMU U METOJIAMMU,

CTaBUTh W (QOpPMYIUPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BATENIbHOM
JEATEIILHOCTH W )KM3HEHHBIX CUTYALMIX;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3W W AKTYAIM3UPOBATh 33]ady,
BBIJIBUTaTh TUIOTE3Y €€ PEUICHHs, HaXOAWTh APryMEHTHI Ul JTOKA3aTelbCTBA
CBOMX YTBEPKICHUH, 3a1aBaTh MAPAMETPbI U KPUTEPUN PEILEHUS,

AQHAIM3UPOBATh TOJNYYEHHBIE B XOJE€ PEIICHUS 3aJaud  PE3yJbTarhl,
KPUTUYECKH OLEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CHTYyallMsIM, OLICHUBATh NPHOOPETEHHBIA OIBIT,

OCYILECTBIIATh LIECJICHANPABICHHBIA MOUCK MEPEHOCA CPEACTB U COCOO0B
JEeHCTBUS B TPO(HECCHOHAIBHYIO CPENy;

YMETh MEPEHOCHTh 3HAHUS B MO3HABATEIBHYIO W MPAKTUUYECKYIO 001acTh
YKU3HEACATEIBHOCTH,

YMETh HWHTETPUPOBATh 3HAHMS W3 PaA3HBIX MPEAMETHBIX 00NacTel;

BBIJIBUTaTh HOBBIE MJICH, MPEJIaraTh OPUTMHAIBHBIE TIOJXObl U PEIICHMS,
CTaBUTh MTPOOJIEMBI U 33]1a4H, TOMYCKAOIINE ATbTEPHATUBHBIE PELLICHUS.

3) pabora ¢ uaopManueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MHPOPMALMK (TEKCTE yueOHOTO
nocoOMs, HAYYHO-MIOMYJSPHON  nUTeparype, OMOJOTMYECKMX —CIIOBapsX W
CIPABOYHMKAX, KOMITBIOTEPHBIX Oa3ax JaHHBIX, B MIHTepHETE), aHaIM3MpoBaTh



WH(}OPMALMIO Pa3IMYHBIX BUAOB U (POPM MPEACTABIICHUS, KPUTUUYECKH OLIEHUBATh
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYHUBOCT;

(opMyMPOBATh 3aMPOChl U MPUMEHSTH PA3JIMYHbIC METOJBI MPU TOUCKE U
otOope OmoNIorm4Yeckoil MHpopMaluKi, HEOOXOAUMON U1l BBIMOJHEHUS YY€OHBIX
3a1ad4;

npruoOpeTaTy OMBIT HWCHOJB30BaHUS WH((POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHi, COBEPLICHCTBOBATH KYJIbTYPY AKTUBHOTO HMCIOJIB30BAHUS PA3TAYHBIX
MOMCKOBBIX CHCTEM,

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTUMAIBHYKO — (OpMy  MpencTaBiIcHHS
Oounonornueckoil nHpopManum (CXeMbl, TpaQuKh, AUarpaMmmbl, TaOIUIbI, PUCYHKH
" Apyroe),

UCIOJIb30BAaTh HAYYHBI S3bIK B KA4eCTBE CpPEACTBA NpH padoTe ¢
OMoNoruueckoi  MHQPOpMAIME: NPUMEHAThH XUMHUYECKHE, (U3AYECKUE W
MAaTEMaTUYECKUE 3HAKW W CUMBOJIBI, (QOpMysbl, aOOpeBUATypy, HOMEHKIATYPY,
UCMONIb30BAaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HATJISTHOCTH,

BNIAJACTh  HAaBbIKAMM  PACIO3HABAHWS M 3al0UThl  HWH(pOpPMAaLMH,
WH(}OPMALMOHHON OE30MACHOCTH JTMYHOCTH.

Ogi1aicHNEe YHUBEPCAJTbHBIMH KOMMYHHKATHBHBIMH AeiiCTBUSIMH:

1) oOmeHne:

OCYILIECTBIATH KOMMYHHKAMKM BO BCEX cPepax >KU3HM, AKTUBHO YYACTBOBAThH
B JAMAJIOTE WJIA JUCKYCCHUHU MO CYIIECTBY 00CYKIaeMOil TeMbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATH CY>KJCHUS OTHOCHTEIBHO BBIMOJIHCHUS MPEAiaracMoi
3a/1a4M, YUYUTHIBATh MHTEPECHl M COIIACOBAHHOCTh MO3ULMIA IPYIMX YYaCTHUKOB
JMaIora WA JUCKYCCHN ),

pacro3HaBaTh HEBEPOAIBHBIE CPEACTBA OOLICHHS, TOHMMATh 3HAYCHUE
COLMAJIBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYyalWil,
YMETh CMATYaTh KOH(PIUKTHI U BECTU TIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOAMHU OOLICHUST M B3aMMOJACHCTBHS, TTOHUMATh
HAMEPEHUS APYTUX JIFOJEH, MPOSBIIATh YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOM popme PopMyarpoBaTh CBOH BO3PAKCHHUS,

Pa3BEPHYTO M JIOTUYHO M3J1araTtb CBOK) TOUYKY 3PEHHUs C WCIOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasi IeATEIbHOCTD:

NOHMMATh W WCHOJIb30BATh MPEHMYLIECTBA KOMAHIHOW W WHIAMBUAYAIbHON
paboThI IPU PEIICHUH OMOJIOTMUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHHUS FPYNNOBBIX (OPM B3aUMOACHCTBUS TPH PELLICHUN YUEOHOH 3a1auu;

BbIOMpATh TEMATHKY M METOAbl COBMECTHBIX ACHCTBHIA C Y4YETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH KaXKAOr0 WIECHA KOJIJIEKTUBA,



[PUHAMATh  LEM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH WU
KOOPAMHHUPOBATH ACHCTBUSA 0 €€ HOCTMIKEHWIO: COCTaBJIATH IUIAH JCHCTBHM,
pacnpeaenarh POk C YYETOM MHEHHMHA YYaCTHUKOB, OOCYKAAaTh PE3YIbTAThI
COBMECTHOH paboTHlI,

OLICHMBATL KAyeCTBO CBOEr0 BKJIAJa M KaOKIOIO YYaCTHHKA KOMAaHAbl B
oOuwii pe3ysbTar no pa3paboTaHHBIM KPUTEPUSIM;

npeuiararb HOBBIE IPOEKTHI, OLEHHMBATH WIEW € TO3WIUH HOBU3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH,

OCYILECTBIIATE TMO3WTUBHOE CTPATETMYECKOE TOBEAEHUE B  Pa3IMYHBIX
CUTYalUsIX, MPOSBIIATH TBOPYECTBO U BOOOPAKEHUE, ObITh MTHUUATHBHBIM.

OgJ1ageHNe YHUBEPCAJIBHBIMHU PEryJISTUBHBIMH ACHCTBUSIMU:

1) camoopranusanusi:

UCMOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JJI BBIABICHUS MPOOJIEM W HX
PELICHUS B 5KU3HCHHBIX U YUYCOHBIX CUTYalMsX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKMX 3HAHWUN WLEJIEBBIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEWCTBUAX M MOCTYIKAX [0 OTHOLICHWIO K JKUBOW NPUPOJIE,
CBOEMY 3JI0POBBIO M 30POBBI0 OKPYIKAOLIKX;

CaMOCTOATENIHO OCYILECTBIIATh [MO3HABATEIBHYIO AEATEIBHOCTh, BBIABIATH
npoOeMBbI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3aJja4l B 00pa30oBaTEIbHOM
NEATENBHOCTH U )KU3HEHHBIX CUTYalUsaX;

CaMOCTOSITEJIbHO ~ COCTABMATh IJIaH PEIIEHUS NOPOOJIEMbI € YU4ETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TPEANOUYTCHUIA;

JaBaTh OLICHKY HOBBIM CUTYaLUsAM;

paclmpsITh paMKd y4eOHOrO MPEAMETa HA OCHOBE JIMYHBIX MPEANOYTECHUH;

JeNIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a peLICHUE;

OLICHUBATh NPUOOPETEHHBIN OITBIT;

cnoco0cTBOBaTh (OPMUPOBAHMIO W TMPOSIBICHHUIO INUPOKOH 3SPyIuLMU B
pa3HBIX O0NACTAX 3HAHWI, MOCTOSHHO TMIOBBIIIATE CBOM 00pa30OBaTENbHBIA U
KYJIBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTH KOPPEKTHUBBI B ACATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIAM;

BIQJICTh  HABBIKAMH  TO3HABATEILHOW  peQuiekcMM  Kak  OCO3HAHMS
COBEpPLIAEMBIX JCHCTBUII W MBICIIMTENBHBIX IPOLECCOB, WX PE3YJIbTATOB H
OCHOBaHWi, MCNOJIL30BaTh MPUEMBI PEPIIEKCHM Al OUEHKHA CHUTYyalluH, BbIOOpA
BEPHOI0 PELLEHHUS,

VMETH OLCHUBATH PHUCKM W CBOCBPEMEHHO NPUHUMATH pELIEHUS 0 HX
CHUKEHUIO,



NPUHUMATh MOTHBBI WM AapPryMEHTBl JPYTMX MNP AHAIM3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsTHE Ce0s1 U APYTHUX:

NPUHAMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,

NPUHUMATh MOTHBBI W APryMEHTHl JPYIMX TMPH AQHAINA3E PE3YJIbTATOB
JESATEIILHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYTHUX HA OLIMOKH,

pPa3BUBATH CIIOCOOHOCTH MOHUMATh MUP € MO3ULIAN JPYTOro YEJIOBEKa.

HPEJMETHBIE PE3VYJIbTATDBI

[IpeameTHble pe3ynbTarel OCBOCHUs mporpaMmbl COO mo Ouonoruu Ha
0a30BOM YPOBHE BKJIIOYAKOT crienupuueckue st yaeOHOro npeamMera «bruomorusy
HAy4YHbIC 3HAHMS, YMEHUS U CHOCOOBI ACHCTBUNA MO OCBOCHUIO, MHTEPIPETALNN U
npeoOPa30BAHNI0 3HAHWM, BUIBI JEATEIBHOCTA MO MOJYYEHUKO HOBOTO 3HAHHS U
NPUMCHCHUIO 3HAHWH B PA3JIMYHBIX YUCOHBIX CUTYalMsX, 4 TAKKE B PEalbHBIX
JKU3HECHHBIX CHUTyallMsX, CBS3aHHBIX ¢ Owosioruei. B mporpamMme mnpeaMeTHbIE
PE3yABTaThl MPEACTABICHBI IO TOJaM O0YUYEHHUSI.

[TpeameTHbIe pe3ysbTaThl OCBOCHMs yueOHOro mpeamera «buonorus» ¢ 10
Klacce NOJKHBL OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHWI O MECTE W PO OMOJIOTUM B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (OPMUPOBAHWU COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHPA W HAYYHOIO MHPOBO33PEHMS, O BKIAAC POCCUICKUX W
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTUE OWOJIOTHMH, (PYHKIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA ISl PELICHUS YKU3HEHHBIX 337144,

YMECHHME PACKPBIBATH COJEP)KAHUE OWOJIIOTMYECKUX TEPMHHOB W TOHSATHIA:
JKU3Hb, KJIETKA, OpraHusM, MeTtadonu3M (OOMEH BEIIECTB W MPEBPALICHUE
SHEPIrUM), rOMEOCTa3 (CaMOPETYIIAIKs), YPOBHEBAS OPraHU3allvs KUBBIX CUCTEM,
CaMOBOCIPOM3BEACHUE (PEPOAYKLMS ), HACIIEACTBEHHOCTh, N3MEHUYMBOCTbD, POCT U
Pa3BUTHE,

YMECHHE WM3/aratb OWOTOTMYECKHE TEOPUM (KJIETOYHAS, XPOMOCOMHAs,
MyTalUMOHHAs, LEHTpalbHas J0rMa MOJIEKYJSIpHOM Owuonorum), 3akoHbl (I
Mengens, T. Moprana, H. Y. BaBuiioBa) n yueHus (0 LE€HTpax MHOrooOpa3ust u
MPOUCXOXKIICHUS KyJIbTypHbIX pacteHnidi H. Y. BaBunoBa), onpenenste rpaHuUllbl
UX MPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMEHHE BJIQJCTh METOJAMHU HAYYHOTO MO3HAHUS B OMOJIOTUX: HAOTIOAEHUE U
OMKCAHUE JKUBBIX CHUCTEM, TMPOLIECCOB W SIBJICHWN, OPraHM3allds U MPOBEICHUE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIIBH)KCHWE  TUIOTE3Bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HMCCIEAYEMBIMHA BEJIMUYMHAMH, OOBICHEHUE MOYUYEHHBIX



PE3yABTATOB, UCHOJB30BAHHBIX HAYYHBIX MOHSATHI, TEOPUI M 3aKOHOB, YMEHHE
JIEJIaTh BBIBOJIbI HA OCHOBAHWM TIOJYYEHHBIX PE3YJIBTATOB;

YMEHHE BBIACTATH CYIICCTBCHHBIC MPHU3HAKK BHPYCOB, KJIETOK MPOKAPHOT U
SYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLECCOB. OOMEHA BEIIECTB M MPEBPALICHUS SHEPIHMH B KIETKE, (POTOCHMHTE3A,
MJIACTHYECKOTO W JHEPreTUYECKOro OOMEHA, XEMOCHMHTE3a, MHTO03a, MEH03a,
OMJIONOTBOPEHUS, PA3MHOMKEHUS, WHAMBUAYAIBHOIO PA3BHTHS  OpPraHM3Ma
(OHTOTEHER);,

YMEHHE NPUMEHSTH MOJIYYEHHBIC 3HAHWMS U1 OOBSCHEHHS OMOIOTMYECKHX
[IPOLIECCOB U SBJICHUM, UL NPUHATHS NMPAKTHUCCKUX PELICHUN B IMOBCEIHEBHOU
JKU3HM C LEenbl0 oOecnedyeHrs O€30MacHOCTH CBOETO 3[0POBbS M 3J0POBBS
OKPY>KAFOIIMX JIFOAEH, COONMIOACHHSI HOPM IPAMOTHOTO TOBEACHUS B OKPYXKAOLICH
OPUPOJHON cpele, MOHMMAaHWE HEOOXOAMMOCTH HCIIOJIB30BAHMS JTOCTHXKEHU I
COBPEMEHHOM OHoN0rnu 17} OMOTEXHOJIOTHI UL PalMOHAIBHOIO
PUPOIOIIOIIB30BAHUS,

YMEHHE pEIIATh JJIEMECHTAPHBIE TIEHETHYECKHE 3aJa4d Ha MOHO- U
JUTMOPUIHOE CKPEIIMBAHKE, CLETUIEHHOEC HACJICIOBAHUE, COCTABIIATH CXEMBI
MOHOTMOPUIHOTO CKPEUIMBAHMS U MPEACKA3aHUs HACICAOBAHUS MPHU3HAKOB Y
OPraHu3MOB,

YMEHHE BBINOJHATE JTAOOPATOPHBIE M MpaKTHUeCKHe paboThl, COONIIONATh
npaBusia npu padoTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PYA0BAHUEM;

YMECHHE KPUTHYECKH OLICHMBaTh W HMHTECPOPETUPOBATH MHPOPMALUIO
OHMOJIOTMYECKOTO  COACPIKaHMs, BKIFOYAKOIYIO [CEBIOHAYYHBIE 3HAHUS W3
PA3IAYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(OPMALMK, HAYYHO-MOMYJISPHBIE
MaTepuanbl), 3TUYECKUE ACMEKThI COBPEMEHHBIX MCCIEAOBAHWH B OMOJIOTHH,
MEAULIAHE, OMOTEXHOJIOTHH,

YMEHHME CO3/1aBaTb COOCTBEHHBIC MMHCBMEHHBIE W YCTHBIE COOOLICHHS,
0000111ast OMOJIOTUYECKY0 WH(POPMALIMIO U3 HECKOJBKUX MCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBIN anmapar OUOJIOTHH.

[IpeaMeTHbIE pe3ysibTaThl OCBOCHHS y4ueOHOro mpeamera «buonorus» ¢ 11
Kaacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHUI O MECTE W POJIM OMOJIOTUM B CUCTEME HAYyYHOTO
3HAHWUS €CTECTBEHHBIX HAyK, B (POPMHPOBAHMM COBPEMEHHOW E€CTECTBEHHO-
HAYYHOM KapTHMHBI MHpPA W HAYYHOIO MHPOBO33PEHHS, O BKJIAJAC POCCHHCKUX W
3apyOCKHBIX  YYEHBIX-OMOJIOTOB B Pa3BUTUE OWOJIOTHH, (PYHKIMOHATBHOMN
IPaMOTHOCTH Y€JIOBEKA JIJIsl PELICHUS )KU3HECHHBIX 33134,

YMECHHE PACKPBIBATH COAEPKAHUE OWOJIOTMYECKUX TEPMHHOB M TOHSTHI:
BU/I, TIOMYJISILMSL, T€HOQOH I, SBOJIFOLMS, ABHXKYIIME CUTBI ((PAKTOPBI) SBOMIOLMH,
OPUCIIOCOOTICHHOCTh OPraHu3MOB, BUI000PA30BaHKE, SKOJOTUYECKUE (DAKTOPBI,



DKOCHCTEMA, TMPOAYLIEHTHI, KOHCYMEHTBI, PEAYLECHTHI, LMW  MUTAHMS,
AKOJIOTUYECKAs MUpaMKia, OMoreoreHos, onocdepa;

YMECHHME W3Jaratb OWOJIOTHYECKWE TEOPHH (SBONIOLMOHHAs Teopus Y.
JlapBuHa, CHUHTETHMYECKas TEOPHUsl OBOJIOLMHU), 3aKOHbl M 3aKOHOMEPHOCTH
(3apoapiieBoro cxojacrea K. M. bapa, depenoBaHusl TVIaBHBIX HAMpPaBICHUA |
nyteid sBomoruu A. H. CesepiioBa, yuenust o ouocdepe B. M. Bepnanckoro),
OMPENIENIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIQJCTh METOJAMHU HAYYHOTO MO3HAHWS B OMOJIOTWA: HAOIIOJCHUE U
OMUCAHKME >KUBBIX CHCTEM, MPOLECCOB M SBJCHWMA, OpraHu3anusi U MPOBEACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIIBMXKEHUE  TUMOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY MCCICAYEMbIMU BEJIMYMHAMH, OOBSCHEHHE MOJYUYEHHBIX
Pe3y/bTaTOB, MCMOJIb30BAHHBIX HAYUYHBIX MOHATUH, TEOPUM W 3aKOHOB, YMEHUE
JieNIaTh BHIBOJIbI HA OCHOBAHUM MOJTyYE€HHBIX PE3YJIbTATOB,;

YMEHUE BBIJCNATh CYIIECTBEHHBIE TMPU3HAKKM CTPOEHUS OMOJOTMUYECKUX
OOBEKTOB: BHJIOB, TOMYJSIMHA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOTr€OLEHO30B M DKOCHCTEM, OCOOCHHOCTHM TPOLECCOB.  HACIEACTBEHHOM
W3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pA30BaHUsI, MPUCITOCOOJEHHOCTH
OpPraHu3MoB, JACHCTBHS JKOJOTHYECKUX (DAKTOPOB HA OPraHU3Mbl, MEepeHoca
BEIIECTB M IMOTOKAa JHEPIMU B HDKOCHCTEMAX, AQHTPOMOTCHHBIX W3MEHEHHH B
BKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTAa BEIIECTB M OHOr€OXMMHYECKHX
LIUKJIOB B Onocdepe;

YMEHUE MPUMEHATh MOJYUYCHHbIC 3HAHMS AJsi OOBSICHEHUs OMOJOTMYECKUX
IIPOLIECCOB U SABJICHWM, IS NMPUHATHS MPAKTUYECKUX PEILICHAN B IMOBCEIHEBHOM
JKU3HU C LENbI0 oOecnedeHuss O€30MacHOCTH CBOETO 3I0POBbS M 3J0POBBS
OKPY>KaKOIIUX JOACH, COONMIOACHNAS HOPM IPAMOTHOTO TIOBEACHUSI B OKPYKAOLICH
OPUPOAHON cpese, MOHUMAHUE HEOOXOIMMOCTH HCIOJBb30BAHUS JOCTHKEHU M
COBPEMEHHOH OMONIOTHH 711 PALMOHAIEHOTO MPUPOOIIOIB30BAHHS,

YMEHHE PEIIATh 3JIEMEHTAPHbIE OMOJIOTMYECKUE 3aa4M, COCTABIIATH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUU B HKOCUCTEMAX (LICTIA TUTAHMS ),

YMEHHME BBINOJHATH JTAOOPATOPHBIE M MPaKTUYECKUE paboThl, COOJIOAATH
npaBujia npu padoTe ¢ yYeOHBIM U TA0OPAaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUECKM OICHMBATh M MHTEPNPETUPOBATH HHMOPMAIHIO
OMOJIOTMYECKOTO  COAEPKaHMWS, BKIIOUYAOINYID [ICCBIOHAYYHBIC 3HAHUS W3
Pa3JIMYHBIX MCTOYHHMKOB (CPEACTBA MACCOBOM MH(OpPMALIMK, HAYUHO-MOMYJISIPHBIE
Marepuanbl),  paccMarpuBarh  [I0OAIbHBIE  JKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (JOPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

YMEHUE CO37aBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOUICHUS,
0000111ast OMOJIOTUYECKYI0 MH(POPMALUIO M3 HECKOJBKMX MCTOYHUKOB, IPAMOTHO
MCIOJIb30BATh NOHITHHHBIN anmapar OUOJIOTHY.
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