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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmsbl MO OHOJOIMHM TEOPETHUECKYIO OCHOBY JUISl OIPEIEIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBUiu:
koHuentyanpable nojoxenns @I'OC COO o B3anuMoOOYCIOBIEHHOCTH LENEH, CONEpKaHUS,
pe3yiabTaToB O0y4eHHs U TPeOOBAHMN K YPOBHIO HOJArOTOBKH BBITYCKHHMKOB, MOJIOKEHHUS 00
Oo0ImMX LEeISIX M NPUHLUIAX, XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl CPEIHEro
obmiero obpaszoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIoTHH,
e 3HAYCHWU B IMO3HAHWU >KUBOM MPUPOJBI M OOECIEYCHHH CYIIECTBOBAHUS YEIOBEUYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM I1OJIOKEHUSIM, ONPEAEICHbl OCHOBHbIE ()YHKLHHU MPOrpaMMbl
10 6GMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT MpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHWSI W Pa3BUTUS OOydarommxcs cpeacTtBamu ydeOHoro mpenmera «buomorus»,
ompenenseT 005f3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHHue I10
paszenaM M TeMaM, PEKOMEHAYEeMYIO IOCIeI0BATENbHOCTh M3Y4EHHUS y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEeNIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIMXCS.

B mporpamme 10 OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJMETHbIM M HPEIMETHBIM pe3yibTaTaM oOydeHHs B (HOPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AEATENbHOCTH/y4eOHBIX JeHcTBUI 00yUaroImuxcs 1o
OCBOEHUIO COJIEpPKaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) peaIM30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B H3yuyeHUHM Ouojoruu, Onarojaps uYeMy B HeH MpocMaTpUBaeTcs
HalpaBJIEHHOCTh Ha Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoit cpene. IloaTomy Hapsay ¢ H3ydyeHMEM OOIEOMOJIOTMYECKUX TEOpHH, a Takxke
3HAHUHI O CTPOCHMHU KHUBBIX CHUCTEM Pa3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAOIIMX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUH YJIeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKM3HU ISl PEIICHHS MPUKJIAIHBIX 33/1a4, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHMS KOJOTMUYECKH I€JIecO00pa3HOro MOBEAICHUS B OKpYKalollel NMPUpPOIHON cpese,
aHalM3a BIMSHUS XO3SHUCTBCHHOW JEATEIHLHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX |
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHWE BHUMAaHHS K TPUKIAJTHOW HAMPABICHHOCTH Y4€OHOTO
npeamera «bUOTIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECeUeHHs YCIOBUHM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet
dopmupoBaHHEe y O0YYarOIIUXCS CIIOCOOHOCTH afaNnTHPOBAThC K W3MEHEHHUSM TUHAMHYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHHMMaeT BaxxHoe Mmecto. OHa
oOecrieunBaeT (hopMupoBaHUE Yy OOYUalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 06001aeT 3HaHUs O )KUBOI NpUpoe, €€ OTIINYUTENbHbBIX IPU3HAKAX — YPOBHEBOU
OpraHu3alliil W DBOJIIOLMHU, CO3AAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB KMBOM INPHUPOJBI,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe30macHoro obpasa
KHU3HH, YKOJIOTUYECKOTO MBIIUICHUS, [IEGHHOCTHOTO OTHOUICHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

bonbiioe 3HaueHue OMOJIOTMS HMMEET TaKXkKe [UId pEIIeHHs BOCHUTATENbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIero oOpa3oBaHMs, colManu3anuu odyqaronuxcs. 3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHuUs WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe MOJI0KEHUS O IPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUIM OCHOBY Ui ONpEJENICHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOIO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOyUaroluecs: JOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaestoie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTUUECKOU nesaTesibHOoCTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT O3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTeCTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUHA OMOJIOTHIECKOT0 00pa30BaHusI.

CTpyKTYypHpOBaHUE COJCpXKaHUS Yy4eOHOro Marepuaja B TporpaMme IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSX
J)KUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alMd U 3BOJIIONMU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHOro mnpeamera «bHOOrHsy» BBIIEIEHBI CIACAYIOIINE COACPKATEIbHBIC JTHHUU:
«buonorus kak Hayka. MeTo/Ibl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMaY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOJBD», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

enr um3ydenus ydyebHoro mnpeamera «buosorusi» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00yJaronMMucs 3HAHUAMHU O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI UCTIONB30BaTh ATU 3HAHUS TSl TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH 00BEKTOB KMUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTcs peleHrueM CAeAyIIMMX 3a/1ayu:

OCBOEHHE OOYYalOIIUMHUCA CHCTEMbl 3HAaHUW O OHOJOTHYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWiax, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPECTABICHU O €CTeCTBEHHO-HAYYHOW KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHMHM, MHOTO00Opa3sUU M OCOOCHHOCTSIX MHBBIX CHCTEM pPa3HOTO YPOBHSI OpTraHM3allWH,
BBIIAIOIINXCS] OTKPBITUSX H COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHUH;

dbopMupoBaHHEe Yy OOYYarOMIMXCS TMMO3HABATEIbHBIX, MHTEIUICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3yYEHHUIO JKUBBIX CHCTEM PA3HOTO YPOBHS OpPTaHHU3aINN;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBLHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOJIBI Ha
OCHOBAHUWH 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYyYarONIUXCs YMEHUW WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOTO OTHOUIEHUS K HEW, COOMIOIEHUSI STUYECKUX HOPM MpHU MPOBEICHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTHYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWUM W YMEHUH B TIOBCEJHEBHOW JKM3HU JUIS OIEHKH
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHME U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buosorus», nzydaemas Ha 0a30BOM ypOBHE,
SIBIISICTCS  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOJISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kak Hayka (2 yaca)

buonorus kak Hayka. CBsi3b OHMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKOM U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOM MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcod u @. Kpuk.

Tabmuiel U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

[Tpaktnueckass padora Ne 1. «lcnonbp3oBaHue pa3auMuHbIX METOJOB IpPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucteMbl 1 uX opranu3anus (1 gac)

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owoioruu. OTINYHMe >KUBBIX
CUCTEM OT HEOPTaHUIECCKOU MTPUPOJIBIL.

CpoilicTBa OumocucteM M HX pazHooOpa3ue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCUCTEMHBII (OMOreo1eHOTUYECKU ), ONOCEPHBII.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKUA KU3HU», «YPOBHU OpPTaHHU3AIMHU >KUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XuMHnuecKkuii cocTaB U cTpoeHHe KJIeTKH (8 4acoB)

XUMUYECKHH ~ cOCTaB  KJIETKH.  XHUMHYECKHE  DJJEMEHTHI:  MaKpOdIJIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpabHbBIE BEIIEeCTBA.

OyHKIMM BOJBI W MUHEPATBHBIX BEIIECTB B KieTke. [lommepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJICKYJIBI (TICpBHYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XHUMHYECKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornyeckue karanu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEHTOB  OT
HEOPTaHMYECKUX KaTaJIN3aTOPOB.

YrneBonapl: MOHOCaxapuabl (TJTFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJMCaxapuabl (KpaxMmal, TJIHKOTeH, [eJUToNio3a). buomornyeckue QyHKIMUN
YIIIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'uapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUMHAOB Kak
HUCTOYHUKOB YHEPTHH.



Hyxnennoseie kucinotel: JIHK u PHK. HykneoTunbl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne n ¢ynkuunu JJHK. Crpoenne u ¢ynxmum PHK. Bugst PHK. AT®: crpoenune u
byHKUIMN.

[Mutonoruss — Hayka o kietke. Kierounass Teopusi — mpuMmep B3auMMOICHCTBUS HAEH U
(dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOmie Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CucTeMa CHHTe3a Oelka.

Tunsl KIETOK: JyKapuoTHyeckas M mpokapuoTuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTHUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPHI KIIETOK — KJICTOYHASs CTCHKA, TIMKOKAIWUKC, WX (YHKITHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmaku, mu3zocomsl. [lonyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUM, MiacTuibl. lIpoucxoxaeHne MUTOXOHIAPUNA U IJIACTHI.
Bunel nnactun. HememOpaHHble OpraHOubl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUUKH, KTI'yTHUKU. DyHKIINN OPraHOUAO0B KIETKU. BKitoueHus.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o000uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacnpeneneHrne XUuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJEN.

Tabmuer u cxembl: «[lepuonudeckas Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHnTay,
«Hyxneunossie kuciotel. JTHK», «Ctpoenue monekynslt AT®», «CTpoeHne 3ykapruOTHYECKON
KJeTkn», «CTpoeHue KUBOTHOM KIeTKn», «CTpOEHHE pPACTUTENbHOW KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKH», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIpPENapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHblie U NIpaKkTHYeCKHe padoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaboparopHass pabota Ne 2. «M3ydyeHWe CTPOCHHS KJIETOK PACTCHUM, KHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpeNapaTax U UX OMHCAHUEY.

Tema 4. ’KuzneaesiTeJIbHOCTb KJIETKH (6 4acoB)

OOmen BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIUS (IJIACTUYECKUM OOMeH) U
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Posb
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tunbelr oOMena BemiecTB: aBTOTPOdHBIN U reTepoTpodHbi. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBass ¢a3bl ¢orocunTe3a. Peakiuu ¢dorocuHTE3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (HOTOCUHTE3A IS KU3HU Ha 3emiie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.



XeMocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAYe€HHWE XEMOCHHTE3a IJIsl JKM3HU Ha
3emie.

OHepretudyeckuii oOMeH B  KieTke. PacmienyeHue  BelecTB, BBIACIEHUE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl sHeprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimopomnHoe okucieHwe, WIM KJIETOYHOe JbixaHue. OKHCIUTENbHOE
dochopmmmposanne. IPHEKTUBHOCTH IHEPTETHUECKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JHK. Peamumzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblii cuate3 PHK. Tpancusiusa — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitus BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJa BUpYycoB. baktepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIE BUpycaMu. Bupyc umMmyHoaeduuTa 4yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpWIIIHS, peBEpTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00ICBaAHHIA.
JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuer w cxembl:  «Tumbel  muTaHus», «MeTtabomm3m»,  «MUTOXOHIPUSY,
«OHepreTuueckuii oomen», «Xnopormnacr», «Porocunrte3», «Crpoenue IHK», «Ctpoenue u
dbyHkuuoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«baktepuodarny», «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Permmukanus JJTHK».

O6GopynoBanue: moaenu-ammukauu «Yasoenne IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe H MHANBHIYAJIbHOE PA3BUTHE OPraHu3MoB (S 4yac)

KneTounslii 1uki, WiM KU3HEHHBIM WK kieTku. MHTepdaza m mwmros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuuss marpuunoro cunteza JHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

lenenne xnetkn — muto3. Cramguum muto3a. [lpoiecchl, MpouUCXOIslINe HAa Pa3HbIX
CTaAusX MUTO3a. BUOIOrMuecKkuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecronoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHMPOBAaHHE OPraHHW3MOB, €0 3HAYEHHE JUIS
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIINYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBemenne
XpoMocoM B Meio3e. Kpoccunrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

['ameTorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaro30H,
SUICKIIETKa) — CcIlepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SUIEKICTOK W
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranorenes. IloctamOproHansHOe pa3BuTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 LBETKOBOIO PACTEHUSA: CTPOCHUE CEMEHM, CTalun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIOOTBOPEHHUE Y
LIBETKOBBIX pPacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHM», «JleleHue KIeTKH
Oaxrepuit», «CTpoeHue IOJIOBBIX KIETOK», «CTpoeHHe XpoMocOoMbl», «KileTOYHbI LUK,
«Permukanus ITHK», «Muto3», «Menos», «IIpsmoe u HenpsMmoe pasButue», «l'amMerorenes y
MJIEKONUTAIOIIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIMHUTAIOLIET0»,
«linexnerka Miekonurawoomero», «KapnoknHe3 B KiIeTKax KoOpellka JyKa», MarHUTHas
MoJenb-ammInKanus «/lenenue knerkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabota Ne 4. «/3ydyeHuwe CTpPOCHHsS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax,.

Tema 6. HaciieACTBEHHOCTh M H3MEHYHBOCTH Opranu3MoB (9 yacos)

IIpenmer u 3agaunm reHetuku. Mcropuss pasBuTus reHetuku. Ponb nurtonoruu u
HMOpHUOJIOTHN B CTAHOBJIEHUU F'eHETHKHU. BKiiag poccuilckux U 3apy0eKHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTo/bl TEeHETUKH (TUOPUIIOIOTUYECKUM, LUTOT€HEeTHUYECKUM, MOJIEKYIIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOH eIMHO-00pa3us ruOpuI0B epBoro nokojaeHus. [Ipasuno
JOMMHHUPOBaHMsI. 3aKOH pAcCIIEIUIEHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpEllMBaHUE.
Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS IS ONPE/IETICHUs TEHOTUIIA OCOOH.

CueruilenHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLEIUIEHHOMY
HacJeI0BaHUI0 TeHOB. HapyllieHue cluerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKNEe KapThI.

I'enetuka nona. XpoMOCOMHOE OIPENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacimenoBaHue NpPHU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAs U HACJIeACTBEeHHas. Posb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuy. CBoiicTBa MOAM(PUKALIMOHHON U3MEHYMBOCTH.

HacnencrBeHHasl, niay reHOTUIMYECKasi, U3MEHUMBOCTh. KOMOMHATHBHAS N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTanuii: TeHHbIE, XpOMOCOMHBbIE, IeHOMHBbIEe. Yacrora u



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOAbl T€HETHUKH YEJIOBEKa:
reHeaqornyeckuii, OJIM3HELUOBbIM, IMTOrCHETUYECKUH, OMOXUMHYECKHUM, MOJEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/EICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHUPOBAHHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [I1[P-ananu3a. HacnencTBenHbie 3a0oiieBaHuUs
YyelloBeKa: TreHHble Ooyie3HH, OO0JIE3HM C  HAcHeACTBEHHOM  MPelpacloiokKeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUYCHHUS TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOe KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEIAUIMHCKOW I'€HETUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeIOBeKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. M. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 LUTOT€HETHYeCKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunHoe ckpemuBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmMoneincTBre ajielIbHbIX T'€HOBY, «I'€HEeTHYeCKue KapThl pACTEHUM, )KUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJENIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MEeHYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnm KpoBu», «MyTalnnoHHas
WU3MEHYUBOCTH).

Ob6opynoBanue: MojAeTU-amIUIMKaIuu «MoHoruOpuaHoe cKpemuBanue», «HemnomaHoe
JOMUHUpOBaHue», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpPAacKu Telna), repbapuil
«I"'opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yyeHue pe3ysibTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyenne moaudukanMOHHON U3MEHUYNBOCTH, TOCTPOCHUE
BapHallMOHHOTO psiJia U BApUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHanu3 MyTauMid Yy Jpo30QHIbl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTrueckas padota Ne 2. «CocraBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OcHOBbI OMoTexHOI0TUM (3 Haca)

Cenexkuus Kak HayKa U IpoLEcC. 3apoKIEHHUE CeleKIUU U noMecTukanus. Yuyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKICHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAWBUAYAIbHBIH OTOOPHI B CENEKIUU
pacTteHui 1 >kUBOTHBIX. OLIeHKa 3KCcTepbepa. bIn3KopoICTBEHHOE CKpeIlMBaHNEe — MHOPUIMHT.
Uucras nwHusA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacrsennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss M e€ ycrexwu.
HcKycCTBEHHBIM MyTareHe3 U II0Jy4YeHUE IIOIUIUIOUIOB. JIOCTHIKEHMS CEJNEKLUUU PaCTECHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpacib MNPOU3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennnix opranmsmon. Kiierounas wunxenepus. Kietounsle
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiaembl. MO -
FeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpersr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. BaHoB.

Tabmuipel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHHUS CENEKLIWU PACTeHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. IBosrounonHasi 6uosiorus (9 yacos)

[TpennochbuIKM BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. OBOJIOLMOHHAS TEOpHUS U €€
MecTO B Orojoruu. BiusHue 3BOIIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbctBa 3Bomonuu. [laneoHTosornyeckue: MOCIEI0BAaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOHN JIETONUCH, IepexoiHbie (hopMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJACTBA U pa3auuus 3MOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIC, PYJIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonoHHass Teopuss Y. [lapBuHa. [lpeanochliku BO3HMKHOBEHUS JIapBHHHU3MA.
JBukyiye Ccwibl ABOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas H3MEHUMBOCTb, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN 0TOODP).

Cunrernueckas Teopus 3Bosmonnu (CTI) u e€ 0CHOBHbBIE MOJI0KEHUS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUAa U 3BOJTIOLUH.

JBmwxynme cuibl ((hakTophl) SBOJIONUHM BUAOB B NMpHpoJe. MyTallMOHHBIM Mpolecc U
KOMOWHATUBHAs HM3MEHYMBOCTh. [lomynsiuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaLysl.

EcrecTBennbiii oTO0p — Hamparisitouuii (aktop sBomonun. DopMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yNbTaT 3Bojtonun. [Ipumepsl npucnocoOiaeHnit
y OpraHu3MoB. ApoMop(}03bl U UANO0-aAANTALUH.



Bun wu BumooOpaszoBanme. Kputepunm Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakposBomrorusi. @opMbl 3BOTIONUU: (UICTUYECKAs, ITUBEPTCHTHAs, KOHBEPreHTHAs,
napasuienpHas. HeoOpaTuMOoCTh 3BOMIOIHH.

IIpoucxoxnenue OT  HecHelUaJIU3UPOBAHHBIX IIPEIKOB. [Iporpeccupyromas
crienuanu3anus. AanTuBHas padaus.

JdemoHcTpaumuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exxens, @. Mroiep, A. H. CeBepiios.

Tabmuner w  cxeMmbl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emiey», «3apoJIbIin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@DopMbl OOprOBI 3a CYyIIECTBOBAHHEY,
«EcrectBennsblii  0TO0p», «MHOrooOpasue copToB pacteHuit», «MHoroobpasue mnoOpoj
JKUBOTHBIX», «[Tomynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «JBwkymue cuisl sBomonun», «Kapra-cxema
mapupyra nyremectBus Y. Jlapsuna», «boppba 3a cymectBoBanue», «llpucnocodieHHOCTD
opranu3MoBy, «I'eorpaduueckoe BunooOpa3zoBaHuey, « IKOJIOTUIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP TIIOA0B U
ceMsiH, Kosuiekius «[IpuMepsl 3alUTHBIX TPUCTIOCOOJICHUH Y dKUBOTHBIX», MoJieTb «OCHOBHBIE
HaIpaBJICHUS IBOIOLUNY», 00bEMHAs MO/IeNIb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOUYHBIXY.

buoreorpaduyeckas kapra wmupa, Koiekuus «QDPoOpMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmunkanusa «llepekpéct xpoMocom», BiIaXHbIE Mpenaparsbl
«Pa3Butue Hacekomoro», «Pa3BuTme nArymku», Mukpomnpenapar «Jlposoduna» (HOopMa,
MyTaruu GOpMbI KPBUIHEB U OKPACKH TEJA).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHnas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnast pabora Ne 2. «OmnmcaHue TPUCTOCOOJICHHOCTH OpraHu3sMa u €€
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3nnkHoBeHHe ¥ pa3BuTHe KU3HU Ha 3emue (10 yacos)

JloHayuyHble MpeACTABICHUS O 3apOXKACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HU Ha 3emJyie: abuoreHe3 M IMaHCIepMUs. XHUMHUYECKash IBOJIIOIUSA. AOMOTCHHBIH CHUHTE3
OpPraHWYECKUX  BEIIECTB U3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKOH 3BOMIONMKU. HauanpHble Tanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
sBOMIOITMSA. DOPMHUPOBAHNE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB.

Pasutne xu3Hm Ha 3emse 1o 3paM UM nepuonaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepHoAbl: KEeMOpPUICKHIA, OpIOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o30iickas spa 1 €€ epruoibl: TPHACOBBIN, FOPCKHI, METOBOM.

Kaiino3zolickas 3pa 1 €€ nmepHuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KIuMaTa M TeoJIOTMUECKHX IMpoieccoB. OCHOBHBIE A3Tallbl 3BOJIIOIUMHU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUdl u KUBOTHBIX. l[losiBeHMeE,
pacuBEeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BOOLIUU. OCHOBHBIE CHCTEMAaTHUYECKHE
TPYIIIIbI OPTraHU3MOB.



OBOJIOLMS  4YeJIOBEKAa. AHTpPOINOJOTHS Kak Hayka. Pa3BuThe mpencraBieHUd o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: auTponorene3a. Cxo/AcTBa U pa3andus YeIOBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHNE YEJIOBEKA.

JBuxymue cuibl  ((pakTopsl) aHTpomoreHesa. HacneincTBeHHass W3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyAa, MBILIUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBHU 3BOJIIOLMHM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIi,
UYenoBek npsmoxonsdmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOIAeMbIX OCTATKOB, BpPEeMsl CYIIECTBOBaHHS, 00JACTh pacnpoCTpaHEHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckne packl. OCHOBHBIE OOJbBINKE pachl: €BpOTeouaHas (eBpa3HiicKasi), HETrpo-
aBcTpajoujHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAS  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENIeH YeNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBo uenoBeveckux pac. Kpuruka pacuzma.

JdemMoHcTpaumMu:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBus.

Tabmunpe! u cxembl: «Bo3nukHoBeHne ColHEYHON cucTeMbl», «Pa3BUTHE OpraHuYecKoro
mupa», «PacturenbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas cuCTeMa OpraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa U 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJIOK
MPEKOB COBPEMEHHOro uesjoBekay, «JlpeBHeimue moan», «IpesHue moau», «llepBbie
COBpPEMEHHBIE JII0IN», «UenoBeueckue pachi.

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblia, KPOMAaHbOHIIA), CIENKHA WIK M300pakKeHHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIMEpbl, pyOuna, ckpebdia), TeoXpoHoJIorndeckas Tabnuia,
KOJUTEKIHs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTuueckast padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUICKIUAX».

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTEeCTBEHHO-HAYUYHBIN WU
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsel U OKpYyxkalomas cpeaa (S 4acon)

OKOJIOTHSl Kak Hayka. 3aJadyd M paslelbl SKOJOTUHM. MeToabl 3KOJIOTMYEeCKUX
MCCIIeI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpensl  oOWTaHMsI ~ OpPraHWU3MOB:  BOAHAs,  HA3eMHO-BO3AYIITHAs,  TOYBEHHAas,
BHYTPHUOPraHU3MEHHasI.

Oxonorudeckue ¢akrtopbl. Knaccudukarus skomormueckux (pakTopoB: abHOTHUECKHE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (QaxkTophpl:  CBET, TEMIEparypa, BIAXHOCTb. DoTonepuoaAU3M.
[TpucnocoOneHust OpraHu3MOB K JCHCTBHIO a0MOTHYECKUX (PakTOpoB. brojorndeckue puTMbl.

buotnueckne ¢akropbl. Buapl < OMOTHYECKHMX  B3aWMOJCWCTBHUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepaius, MyTyaliu3M, KOMMEHCAIU3M
(KBapTUPaAHCTBO, HAaxJEOHMYECTBO). AMEHCAIM3M, HEUTpaiIu3M. 3HAYeHHE OWOTHYCCKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJHBIX COOOIIECTBAX.



DOKOJIOTUYECKHE XapaKTepUCTUKU MNOmyisiuu. OCHOBHBIE TMOKAa3aTeldd MOMYJSALIUU:
YHUCICHHOCTh, IUIOTHOCTh, POXJAa€MOCTh, CMEPTHOCTb, NPUPOCT, Murpanus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuuet u cxemsl: kapta «IIpupoaasie 30Hb 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsauuuy, «3aKOHOMEPHOCTH pOCTA YHUCICHHOCTH TMOMYJISIUA
uHpy3opun-Tydenbkny», «llumepbie nenmu».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorundeckne 0COOEHHOCTH PACTCHUN U3 Pa3HBIX MECT
oOUTaAHUSY.

Jlaboparopnas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuueckas padorta Ne 2. «IToacuér IIOTHOCTH MOMYIALUNA Pa3HBIX BUAOB PACTEHU».

Tema 4. CoobmecTBa U 3K0JI0rnueckue cucrembl (10 yacos)

CoobmectBo  opranuamMoB —  OuwoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiienas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonstre 00 3KkocucTeMe U OUOTEOLEHO3E.
OyHKIMOHAIBHbIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiectB M HOTOK 3HEPrUM B sKocucTteMe. Tpoduueckue (MHILEBHIE) YpPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeldd 3KOCUCTEMBI: OMomacca,
OPOAYKIHMsI. DKOJOTUYECKHE MUPAMUAbL: TMPOAYKIMU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIALus, pazButue. CyKkieccus.

[TpuponHbie 3KOCHUCTEMBI. JKOCHUCTEMBI 03€p M peK. IDKocucTeMa XBOWHOTO WIU
HIMPOKOJIUCTBEHHOTO JIeca.

AHTpONOreHHbIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMBl. buonoruueckoe u
X035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycTroiunBoCcTH dKocucTeM. CoxXpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Kupoe BemectBo U ero QyHkuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHOM 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMUYECKHE IMKIJIBI 3JeMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTPONIOTEHHBIE U3MeHEeHUs B Ouocdepe. ['modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHuE IpUPOABI U YenoBedecTBa. CoxpaHeHne OMOpa3HOO0pa3ns Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBa PallMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHust OMONIOruM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumel u cxemsl: «llummessie 1enu», «bUOIEHO3: cocTaB U CTPYKTypa», «IIpupoaHbie
coobmectBay, «llenmu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«JKOCHCTEMA IIUPOKOJIMCTBEHHOIO Jieca», «IJKOCHCTEMAa XBOWHOro Jjecay», «buonenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTrEHHBIE BO3JEHCTBUS Ha IPHUPOAY»,
«BaxHelmue UCTOYHHUKHU 3arpsi3HEHMS BO3JyXa U TIPYHTOBBIX BOI», «lloyBa — BakHenInas
cocTagisitomas 6uochepnr», «DakTophl Aerpagaanuu mousy, «llapaukoBelil 3¢ dhexT», «DakTopsl



PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mas crpykrypa ouochepsn», «Pacmpoctpanenue
XKHU3HU B Omnocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B OGuocheper,
«KpyroBopoT a3ota B mpupoae».

ObopynoBaHue: MO/JIeJIb-aNIINKALHS «Tunuunsle OMOIIEHO3bD», rep6apuii
«PacturensHble  cooOmiecTBa»,  Koulekuuu — «buouenos», «Bpenutenun — BaxHEHIIMX
CENIbCKOXO3SMCTBEHHBIX ~KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUH U  KHUBOTHBIX,
IIPUHAIeKAILME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Denepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PACTEHUI U KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 BHOJIOTM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K PeE3yJbTaTaM OCBOCHHS
00y4aroIUMUCs IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MIPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHS NpeaMera «buonorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBJIAIONINE: OCO3HAHHE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANPaBIECHHOE pa3BUTHE BHYTPEHHHX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInuaoCTHBIC pe3yiabTaTbl OCBOCHUS IMPEAMCTA «bnonorusy JOCTUTI'alOTCA B CIAHUHCTBC
y‘Ie6HOﬁ M BOCIHUTATEIBHOH ACATCIIBHOCTH B COOTBCTCTBUHU C TPAJUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHM, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIMO3HAHUS,
CaMOBOCITMUTAHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHGI\/'I mo3nuu JIMYHOCTH, MAaTPUOTHU3MA,
YBaXEHMSI K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TPYyJAa U CTapLIEMY ITOKOJECHUIO, B3aMMHOIO
YBaXEHHS, OEpEe)KHOTO  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaAULIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOoCTHBIC PE3YyIbTaTbl OCBOCHUSA y‘I€6HOF0 npeameTa «buonorusy JOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  OOIIecTBa,
paCInpC€HUC KU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBbHOCTU B MPOLECCE pCaln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIATATEIBHOMN JCATCIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c()OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYLUMOHHBIX IIpaB H 065[33HHOCT6171, YBAXXCHHUEC 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX MPOCKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 33]1a4, BBIMOIHEHHH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TO3HMIIMI0 TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMCHUC YUYUTHIBATDH B CBOUX ,Z[GﬁCTBHSIX HGOGXOI[I/IMOCTB KOHCTPYKTUBHOI'O
B3aUMOJICHCTBUSA JIIOJIEH C pa3HbIMU YOCKICHUSMH, KYIbTYPHBIMU IIEHHOCTSMU M COLIMATBHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJOTUIECKOTO COICPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOM J1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, ropaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IIPOILLJIOE U HACTOALIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIocTkeHusiM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJIEHHE U Pa3BUTHE
OHMOJOTUH, TOHUMAaHKS 3HAYEeHUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx 1I€HHOCTh, TOTOBHOCTH K CITYXKEHHUIO M 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPATUIIUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOUAs ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHUI;

MOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATh
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHHE U peann3alus 3JJ0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0/ICHNEe TUTUEHUYECKUX TPAaBUI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATHH W OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAHHE IIEHHOCTU MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON U COLMAIIbHON HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TIUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TAaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHON AeATeIbHOCTH, YMEHHE COBEpPILIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIEC KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPAa30BAaHHUIO HAa MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKON KYJIbTYphl: MPHUOOPETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUM ISl OKPYKaIOIEel CpeIbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TIPU U3YYECHUH OMOJIOTUM 3HAHWUS U yMEHUS
IpU pelIeHuU MNPoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE NEHCTBHUA, MPUHOCALIMX Bpell OKpPYKAIoUIed NPUPOIAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HYKOJIOTMUECKUE IMOCIEACTBUS MPEINTPUHUMAEMbIX
NEHCTBUI U IPeIOTBpALLATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITEIbHOCTH ~ OKOJIOTUYECKON  HANpaBICHHOCTH, YMEHHUS PYKOBOACTBOBAaThCS HMMH B
MO3HABATE/IbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHUKE, TOTOBHOCTH K Y4YacCTHIO B
MPAKTUYECKON JAESITeTbHOCTH IKOJIIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHME S3BIKOBOW M YUTATEIHCKOW KyJIbTYPHI KaK CPEJCTBA B3aMMOICHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKH, OCO3HaHMS €€ posiu B (OPMHPOBAHUU
PalMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO TPEACTaBIECHUsI 00 OKpYXKaroleM
MHUpe KaK O eIWHCTBE NPUPOABI, 4YelIOBeKa W oOmecTBa, B TO3HAHWU TPHPOTHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIEM COXpPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTUHU JUIs COBPEMEHHON LMBUIIM3ALMU: 00eCreueHus
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarb pecypcHbIe TpoOIeMbl Pa3BUTHI YeJIOBEUECTBA, TIONCKA ITYTEeH BBIXOJa M3 TII00aTBHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecTieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAlMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUH B IEJSAX MOBBIIMICHUS OOIIen
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, KaK COCTaBHOHW 4YacTH (yHKIHOHAIHHON
rPaMOTHOCTHU o0yyarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHUMaHHE CYIIHOCTH METOJOB IMO3HAHHUS, MCIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS U aHaIW3a M OOBACHEHHs SBJICHUUN
OKpYKAIoIIer0o MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOJTYYSHHS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIHO HCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JUISl pEIICHUS
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JESATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJIOTMM B COOTBETCTBHHM C >KH3HECHHBIMHU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaTbl OCBOEHHsS y4yeOHOro mpeamera «buoorusy BKIIOUYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33pEHHs OOyYarOIUXCAd MEXAMCLUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00LIeHayUHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenr(ruKy METOAO0B MO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHUE, IpOIlecC, CHCTeMa, HAayuHbld (DakT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeloBaHue, HaOII0eHUe, U3MEpEHHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHOW T'PAMOTHOCTH M COLMAIBHOW KOMITETCHIIMH OOYyYaroIInuXCs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4eOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbl CPEIHEro o0Iero o0pa3oBaHMs
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IIPM OCBOCHMM 3HAaHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIEHHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HNOHITUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIUBATh CBSI3U C IPYTUMU MOHATHUSAMU);

ONpEACIATh LENN JAEATENbHOCTH, 3a7aBas IapaMeTpbl M KPUTEPUU HUX JOCTHXKEHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYXKJIEHUS (MHAYKTHBHBIE, JEIyKTHBHbIE, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B pacCMaTpUBAEMBIX SBICHHSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

PUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBaTh M BBIIOJHATh pPA0OTy B YCIOBUSAX PEATBHOIO, BHUPTYAJIBHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESATEeIbHOCTH, HaBBIKAMU
paspenieHust nmpoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pEelIeHUs] NPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEoOpPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYyalMsX, B TOM UHCJE MPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/Jaud B 0Opa30BaTEIbLHON NEATEIbHOCTU U
KU3HEHHBIX CUTYalLlUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBAaTh 3ajjady, BBIJBUTATh
TUNoTe3y €€ pelleHHs, HaxXOAuUTh apryMEHThI IS JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AHIM3UPOBATh IOJYYEHHbIE B XOJE€ pELICHUS 3a7aud pe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B TIO3HABATEIBHYI0 M  MPAKTHYECKYl0  001acTu
KU3ZHEJEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HWJEH, NpEUIaraTh OPUTHHAIBHBIE TIOJXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(poOpMalMM (TEKCTe yueOHOro mocolwus,
HAy4YHO-TIOMYJISIPHOM JHUTeparype, OMOJIOTHYECKUX CIIOBApAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh MH(OpPMALMIO pa3IMYHBIX BHJIOB U (GoOpM
IIPEJICTaBJICHUs], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dopMynHMpoBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTHUBHOT'O UCIIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaNbHYIO (OpMY TNpEACTaBICHUS OHOIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TAOIUIIbI, PUCYHKH U IPYTroe);

WCIIOJIh30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpENCTBA NpH padboTe C OHOIOTHYECKOM
uHpopMaLKel: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKue 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJIa/IeTh HABbIKAMHU pACMO3HAaBaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax >KU3HHU, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTH MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOallbHbIE CpEICTBA OOLIEHMs, INOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMU OOILEHHS M B3aMMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JPYTuX JOAEH, IPOSIBIATh YBAXKUTEIHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYaJIbHONW pabOTHI IpU
peueHn OMOIOTUYECKOH MPOoOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXkJI0T0 4jeHa KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPJIMHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXKJOI0 yYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETUUYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUU 1I€7E€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3J0pPOBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBIBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIUPOBaTH COOCTBEHHBIE 33/Ja4M B 00pa30BaTElIbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIEeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEIOYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 32 PEIICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM PYIUIMH B PA3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIa/IETh HaBBIKAMH MMO3HABATENbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
¥ MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, HCIIOIB30BaTh MPUEMBI pedieKCun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OILICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JIEATEIbHOCTH;

3) npuHsTHE CeOS M APYIUX:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JIEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue s yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM 1O OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUI0 3HAHWM, BHJIbI
JEeSTEIbHOCTH 1O MOJIyYEHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3YJIbTaThl MPEACTABICHBI M0 ToJaM 00yUeHHS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OpPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/Ep’KaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opranusM, MeTtabonu3Mm (0OMEH BellecTB U IpEBpalleHHEe JHEpPruM), IOMEeocTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoyKius), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHUE u3jaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MOJeKyJspHoi Ouonorumn), 3akoHbsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3ust U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Baguosa), onpenensTh rpaHUIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHUE BIa/leTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHu3anuss U TMPOBEACHHE OHOJIOrMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYyYEHHBIX PE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUH IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IpEBpallCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOI0 U JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, NHIUBUAYAIBHOIO pPa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOITy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCEIHEBHON KHU3HH C IENIBbI0 00eCTIeUeHHS
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH JUIsl PalMOHAIBHOTO
[IPUPOIONOIB30BaAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3aJadyd Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIsl TIpe/IcKa3aHusl Hacle0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIOJHATH JIA0OPATOPHBIE U MPAaKTUUYECKHE PabOThI, COONIONATh MpaBWia IpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OLIEHMBATh M HHTEPIPETHPOBATh HH(OPMALNIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro HMHQPOPMANMI0O W3 HECKOJIBKHX HCTOYHHUKOB, TPAMOTHO HCIIOIBb30BATh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OHOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ouonoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PaCKPBIBATH CO/IEPKAHNE OMOJIOTUYECKUX TEPMUHOB U MOHITHI: BU, MOMYJISAIMS,
reHooHd, SBONIONMS, JBWXKYIIME CHIBl ((aKTOpbl) 3BOJIOLUH, IPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJOTHYECKHE (DAKTOPHI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIeNH MUTaH!s, SKoJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTb Ouonorudeckue teopuu (3BomrounoHHass Tteopuss Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxojactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted »Bomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpeaensTh rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJa/IeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJEHHWE M ONHMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MpPOBEAEHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISIBIEHHE 3aBUCHUMOCTH MEXIY MCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSAUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBl, IEpPEHOCA BEIIECTB M MOTOKA YHEPTHH B SKOCHCTEMaX, aHTPOIIOI€HHBIX U3MEHEHUI
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHUYECKHUX LHUKIOB B
ounocdepe;

yYMEHHE MPUMEHSATH MOJTY4YCHHbIE 3HAHUA N7 O0BSCHEHUS OMOJIOTHYECKUX MPOILIECCOB U
SBIICHUH, 17151 IPUHATHS MIPAKTUUECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LENIbI0 00ecreuyeHus
0€30IIaCHOCTH CBOETO 370POBbS U 3/I0pPOBbSl OKPYKAIOUUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAaoLIeHl NPUPONHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



HCTIONIb30BAHMS TOCTHKEHUH COBPEMEHHOU Ononorun TSt PaLMOHAIBEHOTO
PUPOONOIB30BAHNUS;

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MMUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue paboThl, COOIOAATh MpaBWiIa HPU
pabote ¢ yueOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

yMEHHE KPUTHYECCKU OILICHMUBATH W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUs, 0000Imas
Ouonormyeckyro HMH(MOpPMALUI0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMoJIOTuu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM IlpakTnueckue, (UUppoBLIE)
Ne n/m KonTposbHbie
MporpamMmal Bcero JJadbopaTopHbie oOpa3oBaTe/ibHbIE
padoThI
padoThI pecypcol
bubmuorexa [JOK
1 b 2 .
HOTIOTI Kak Hayka 0 05 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 XK 1 1 0
HBBIC CHCTEMBI I HX OpTaisatiit https://m.edsoo.ru/7f41¢c292
. bubnuorexa [JOK
X 1
3 MMHYECKUI COCTaB U CTPOCHHUE KIICTKU 8 0 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
0
4 IKH3HEEATENEHOCT, KISTKH 6 . https://m.edsoo.ru/7f41¢c292
PazmHoOXeHME 1 HHIUBUIYAIBHOE Pa3BUTHE bubnuotexa [JOK
5 5 0 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 9 0 15 bubmuorexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI bu6nmoreka [JOK
7 3 1 0
OMOTEXHOJIOTHHI https://m.edso0o.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4




11 KIIACC

KoauuecTBO 4acoB

DJIEKTPOHHbBIE
IIpakTn4yeckue
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m KourTpoabusie  paGoThl,
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI JJabopaTopHbie
pecypcsl
padoThI
bu6nmmoreka [IOK
1 IBOMOUHOHKAA GHONOTHS o 1 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 10 1 05 bubnnoreka [JOK
3emuiie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > 0 ! https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 10 1 0 https://m.edso.ru/7fA1ecT4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Nen/m Tema ypoka KoHTpoibHbIE Mpaxtuueckue,  Jlara tapposkie
Bcero naﬁopaTopHMe H3yYCHUA oﬁpasosaTeanble
padoThI
padoThbI pecypchl
02.09- bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 6l 09 https://m.eds00.ru/863e6122
' https://m.edsoo.ru/863e632a
MeTo bl TO3HAHUSI YKUBOW TIPUPOJIBI.
[Ipa eckast pabora Ne 1
2 (<I§CEZ?I:30E&EIE€ aanqHHx 1 0.5 09.09- bubmmorexa [JOK
P ' 13.09 https://m.eds00.ru/863e6122
METOJIOB TIPY U3YYCHUU
OMOJIOTUYECKIX 0OBEKTOBY
3 buonorudeckne cucTemMsl, IPOIECCHI 1 16.09- bubnmnoreka [JOK
U UX U3Yy4YEeHHE 20.09 https://m.eds00.ru/863e6564
4 XUMUYECKui cocTaB KiIeTku. Boga u 1 23.09- bu6mmoreka [IOK
MUHEPAIIBHBIE COJIN 27.09 https://m.edso00.ru/863e674e
30.09- bubmuoreka [JOK
B 1 1
> XOAHAT AHATHOCTHIA 04.10 https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
Karanu3atopsl. JlabopaTtopHas
5 pabota Ne 1 «3yueHue 1 05 07.10- bubnmnoreka [JOK
KaTaJINTHYECKOW aKTUBHOCTH ' 11.10 https://m.eds00.ru/863e6b72

(dhepMeHTOB (Ha MpUMepe aMUIa3bl
WJIU KaTajasbl)»




MaTpu4IHOI0 CUHTE3a

7 Vrnesomtr. JHIuLL 14.10- bu6mmoreka [IOK
AR A 18.10 https://m.eds00.ru/863e6870
21.10- bubmuorexa [JOK
8 Hyxentobsie kuenotsl. AT® 25.10 https://m.edso00.ru/863e6d5c
9 O06061meHue 1o TemMe "XUMHUCCKHUI bubmuorexa [JOK
COCTaB KJIETKU" https://m.edso00.ru/863e6e88
Hcropus 1 MeTOIbI M3YUCHHS
10 KJIGTI?I/I KneToqIfaﬂ Tezqml Knerka bubmorexa HOK
' pHi. https://m.eds00.ru/863e6e88
Kak I1eJI0CTHAs JKUBas CUCTEMa
CtpoeHue 3yKapuoTUYECKOM KIETKH.
Jlaboparopnas pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOITpEIapaTax u ux
OTHCaHUE
bu6nmoreka [JOK
12
OOMEH BeILIECTS HIIK META0OHIM https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
1 O} . X
3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 IHepreTHieckHii oOmeH https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KieTKu. [lenenue
KJIeTku. Muto3. JlabopaToprast Eub 10K
nOIMOTEKA
15 o3 «H 0.5
padora Ne 3 «Habmonenne muto3a B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIlIKa JIyKa Ha
TOTOBBIX MUKpPOIIpernapaTax»
16 Bruocunres Oenka. Peakiusa bu6mmoreka [IOK

https://m.edso00.ru/863e796e




bu6mmoreka [IOK

17 T —
paHCIALLNA — BHOCHITE3 Oeinka https://m.edso0.ru/363e796e
18 Hexnerounsie GopMbI )KU3HU — bub6nuoreka [IOK
Bupychsl. Kontponbnas pabora Nel https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHUST OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
bubmuoreka [JOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX
k1eTok. OIio10TBOpEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubnnoreka [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpPOITpenapaTax»
99 NunuBunyansHOE pa3BuTHe bubnuoreka [IOK
OpraHUu3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubmnorexa [IOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTU HACTIEA0BaHUS
24 MpU3HAKOB. MOHOTHOpUTHOE bubmmorexa LIOK
P ' P https://m.eds00.ru/863e8878
CKpEeLIBaHHE
UrHOpUIHOE CKpeIIBaHue. 3aKOH
25 563211314214?401‘0 Hainli:I OBaHUs bubmmorexa [JOK
A https://m.eds00.ru/863e89a4
MIPHU3HAKOB
CuenuieHHOE HacIe0BaHUE
26 npusHakoB. JlJabopaTopHas pabora 05 bubnnorexka [JOK

Ne 5 «M3yueHue pe3ynbpTaToB
MOHOTHOPUAHOTO U IUTHOPUIHOTO

https://m.eds00.ru/863e8c60




CKpEIMBAaHUA Y IPO30(UIIbI HA
TOTOBBIX MUKpOIIpenapaTax»

I'enetuka nona. HacnenoBanue bubmmoreka [JOK
27 1
MPU3HAKOB, CIEIICHHBIX C TTOJIOM https://m.edso0o.ru/863e8c60
N3menunBocTh. HenacnencteenHas
M3MEHUYUBOCTH. JlabopaTopHas
pabota Ne 6. zydenue bubnmoreka [JOK
28 . 1 0.5
MOAU(MUKAITMOHHOW U3MEHYHBOCTH, https://m.eds00.ru/863e8efe
MOCTPOCHUE BapHAIIMOHHOTO psiAa U
BapHallMOHHON KPUBOM»
HacnencrBenHass "3MEHYMBOCTb.
Jlaboparopuas pabota Ne 7. bubmmoreka [JOK
29 . 1 0.5
«AHanu3 MyTaluui y 1po30duisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpernapaTax»
bu6mmoreka [IOK
30 Penieriica wenosexa 1 https://m.eds00.ru/863e8d78
bu6mmoreka [IOK
31 1
Cenekiuns Kak Hayka i IpoLece https://m.edsoo.ru/863e6e88
39 MeToasl U JOCTUKEHUS CETEKITUT 1 bu6mmoreka [IOK
PacTEeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
bu6mmoreka [IOK
33 14 1
TOrOBAsl KOKTPOIIbHAA PadoTa https://m.eds00.ru/863e9214
34 buotexHonorus kak orpacib 1 bubnuoteka [JOK
MIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME




11 KIIACC

KoaudecTBO 4acoB

DJIEeKTPOHHbIE
IpakTuyeckue Jlara mHppoBHIE
Nen/m Tema ypoka KonTpoabHuble  padoThl,
Bcero u3yuyeHusi o0pa3oBaTesbHbIE
padoThI JabopaTopHbie
pecypchl
padoThI
DBOJIIOLIUS ¥ METOJIbI €€ U3Y4CHUS 1 02.09- bubmorexa [JOK
B A i 06.09 https://m.edsoo.ru/863ea20e
HcTopus pa3BUTHS IPEICTABICHUN 1 09.09- bubmmoreka [IOK
00 3BOJIIOLUU 13.09 https://m.edso0.ru/863e9570
MIUKDOSEO OIS 1 16.09- bubmuoreka [JOK
P B 20.09 https://m.edsoo.ru/863e9cle
[Momynsinust Kak 3JeMeHTapHas
€IMHUIIA BUJIA U DBOJFOIHH.
JII2160 I;TO HI;SI abora JI\;O 1 1 0.5 23.09- bubmorexa HOK
paTOpHaz b B ' 27.09 https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OITOTHIeCKOMY KPUTEPHIO)
Bxonnas auarsoctuka 1 1 30.09- bubmorexa [JOK
ARLA 04.10 https://m.edsoo.ru/863e9da4
EcrecTBeHHbIi 0TOOp U €ro hopmbl 1 07.10- bubmorexa HOK
P P 11.10 https://m.edso00.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLNY:
MPUCTIOCOOIEHHOCTh OPIaHU3MOB U
BH1000paszoBanwue. JlaboparopHas 1 05 14.10- bubnuorexa [JOK
pabora Ne 2 «Onucanue ' 18.10 https://m.edso00.ru/863e9fde

HpI/ICHOCO6HeHHOCTI/I OopraHuisMa u eé

OTHOCHUTCIIBHOT'O XapaKTepa»




3 Hanpanienus u mytu 21.10- bubnroreka [JOK
MaKpO3BOIIOLUU 25.10 https://m.edso0o.ru/863e9cle
9 Heob6partumocTs 3BOIIONINN
10 Ucropus xu3nu Ha 3emiie 1 METObI
€€ u3y4eHus
1 ['unoTe3sl NPOUCXO0XKACHUS )KU3HUA HA bubnunoreka [HOK
3emuiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o 3pam u bubnuorexa [JOK
nepuojiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl YBOJIIOIUN
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
[IpaxTuueckas padora Ne 1 bubnnorexa [HOK
13 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHUi U )KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema bubnunorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 €]
BOJOLIHA HEJIOBCKA (AHTPOTIOrCHE3) https://m.edsoo.ru/863eac2c
JiBmoxymue cuibl (pakTopsl) bubnuoreka [IOK
16
AHTPOIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IUH FBOJIOLHUU
YeloBeKa
UYenoBeueckue packl ¥ MPUPOTHBIC
bu6mmorexa [IOK
18 aganTanuu yenoBeka. KonTpoiapHas
https://m.edso00.ru/863eaea2
pabota Nel
19 O00011eHME 10 TEME

«B0O3HUKHOBEHHE U Pa3BUTHC JXU3HU




Ha 3eMiie»

20 DKoJIoTUs Kak HayKa
Cpensl 00uTaHUS U YKOJIOTHYECKHE bu6mmoreka [IOK
21
(baxTopsl https://m.edsoo.ru/863eafec
AlGuoTtndeckue HakTophI.
JlaGopaTopHnas padota Ne 3.
22 «Mopdonoruyeckre 0COOCHHOCTH 0.5 bubmorexa HOK
p . ' https://m.eds00.ru/863eb10e
pacTeHHid U3 pa3HbIX MECT
oOUTaHUS.
bubmuoreka [JOK
23 b
HOTHHCCKHE (pakTOpb https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisitun. [Ipaktudeckast pabora
24 Ne 2 «[Toncuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHun»
o5 Coo0riecTBa OpraHM3MOB — bubnmnorexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTEIIN IKOCHCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUIBI bubmorexa HOK
. PEVIAEL https://m.edso0.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykieccus
28 IIpuponHbIe 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuorexa [IOK
IKOCHCTEMa 3eMIIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK




https://m.edsoo.ru/863ebd16

ouocdepsl
32 YenosedecTBO B Onocdepe 3emin 1
33 HToroBast KOHTpOJIbHAs paboTa 1 ng:;;f;;?roug 63ebale
34 Coo011ecTBa 1 SKOJOTHYECKHE 1 bubmuorexa [JOK
CUCTEMBI https://m.edsoo.ru/863ebale
OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYEHHUKA

* buosorus, 10 xknacc/ [lonomapéra M.H., Kopuunosa O.A., Jlomuiuna T.E.;
non penakiueit [Tonomapépoit M.H., O6mecTBo ¢ orpaHuyeHHON
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-T'PA®y;
AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

* buonorus, 10-11 knaccel/ Aaapeesa H. 1., O61iecTBO ¢ orpaHnYeHHON
oTBeTCTBeHHOCTHIO « 1O MHEMO3MHA»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyonios A.M. u
npyrue /Ilon pen. [Taceunnka B.B., AkuronepHoe o6miectBo «M31arenscTBo
«ITpocBenieHue»

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

1. «Enunas xomnexuus Luppossix OOpa3oBaTenbHbIX PecypcoBy
(http://school-collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexrpoHHbIii yueOHUK «BHOTOTHSY.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kieTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - dnoxumus

6. http://evolution2.narod.ru/index.htm - sBosmrorus

7. http://nrc.edu.ru/est/r4/ - dbuomoruveckas KapTHHa MHpa

8. http://planete-zemlya.ru/ - ITnanera 3emis

9. http://ecologysite.narod.ru/index.html - skomorus

10. http://bio-nica.narod.ru/index.html - 6uonuka
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