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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsel MO OHOJOIMHM TEOPETHYECKYIO OCHOBY JUISl OIpEIEesICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3ysnbTaToB OOydeHUsi U TPEOOBAaHWUU K YPOBHIO MOATOTOBKH BBHIMTYCKHHUKOB, MOJOXEHHS 00
Oo0ImMX LEeISIX M NPUHLUIAX, XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a TaKkxe MOJIOKEHUs O crenupuke OUOJIOruH,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPUPOJBI M OOECIEYCHHH CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHB OCHOBHBIE (DYHKIIUU MPOrPaMMBbI
10 GMOJIOTUU U €€ CTPYKTYpa.

Pabouas mporpamMMa OpHEHTHpPOBaHA Ha IEJIEBbIE MPUOPUTETHI, CPOPMYINPOBAHHBIE B
GbenepanbHOi pabouell mporpamme BOCIUTaHMA M B paboueil mporpamMme Bocnuranuss MbOY
«[Iutnumesckas COL».

[Tporpamma no Guosoruu AaéT MpejacTaBieHHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUS M PA3BUTHS OOYyYArOIIMXCS CpeACTBAMH YydeOHOro mpenmera «buomorusy,
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEp)KaHUe, €ro CTPYKTYpYy, paclpeieieHue Io
paszenam W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTEeIbHOCTh M3YYCHHs YU4EeOHOTO Marepuaia ¢
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTEeIbLHOrO IpolLecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIMXCs.

B mporpamme 10 OHONOTHHM TaKkKe YUYUTHIBAIOTCS TpPeOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3yibTaTaM oOydeHHs B (HOPMHUPOBaAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AeATeIbHOCTH/y4eOHBIX AeHCTBUI 00yJaromuxcs 1mno
OCBOEHUIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa30BaHUs.

B nporpamme no 6umosnorun (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPHUHIIMII
IPEEeMCTBEHHOCTH B HW3y4yeHUM Ouojioruu, Onarojapss uYeMy B HeH MpocMaTpUBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAyYHOI'O
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIM  JIMYHOCTH, OSKOJOTUYECKOTO  MBIILICHHS,
IPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npupoaHoit cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HAHUHI O CTPOCHUHU KMBBIX CUCTEM Pa3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUW yJIeNeHO BHUMAaHHE HCIOIb30BAHUIO MOTYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJOTMUYECKH L€JIecO00pa3HOro MOBEACHUS B OKpY’Kalolleld MPUPOIHON cpeje,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHLHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHWJICHWE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bHOTIOTHs» MPOJUKTOBAHO HEOOXOIMMOCTBIO 0OecreueHHs! YCIOBUN JUIs pelIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHEe y O0YYarOIUXCS CIIOCOOHOCTH anaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOy4alOIIMXCS NPEACTABICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 00001IaeT 3HAHUS O )KUBOM MPUPOJIE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHU, CO3MaéT YCIOBHS JUISA: TIO3HAHUS 3aKOHOB YKHBOW TIPHPOJIBL,



dbopmupoBanus (PYHKITMOHATBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
JKU3HH, 9KOJIOTUYECKOT0 MBIIUICHHS], IECHHOCTHOTO OTHOILICHHUS K >KMBOU MPUPOJIE U YEIIOBEKY.

Bonpiioe 3HaueHWe OHWONOTHS UMEET TAaKXKe JUIs PEIICHUS BOCIHTATEIBHBIX U
pa3BUBAIOIIKX 33/1a4 CPeHEro oluiero oopazoBanus, coryanuzanuu odyyaronmxces. M3yuenue
Ounonoruun obecrnieunBaer YCJIOBHS JUISL (dbopMupoBaHus MHTEJUIEKTYAJIbHBIX,
KOMMYHHKAITUOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUU C TPEICTABJICHUSMU U3 JAPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe M0JI0KEHUS O ITpeIHA3HAYCHUH Y4eOHOTO
npenMera «buonorus» cocraBUiIM OCHOBY Ui ONpENENIeHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, MTPEICTABICHHOIO B MTPOrpaMMe TI0 OHMOJIOTHH.

OTt60p conepxanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPAa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLIUECs JOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POPMUPOBaAHMS OOIIEH KYIbTYpPbI, OMpEIesomne
aJICKBaTHOE TIOBEJICHUE 4YCIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTeNbHOCTH. Oco00€ MECTO B 3TOM cHUCTEMEe 3HAHUUN
3aHUMAIOT d3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIy>KaT OCHOBOM i  (QopMUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JTHYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJCpXKaHUS Yy4eOHOro Marepuaja B MporpaMMe M0 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3alMd MU 3BOJIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeTo/ bl HAYYHOTO TIO3HaHMs», «KIleTka Kak OMOJIOrHYecKasi CUCTEMAY,
«Opranmu3m Kak Ouonoruyeckas cuctemay, «CucteMa U MHOroodpasue OpraHH4ecKOro Mupay,
«IBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U MIPUCYIITE UM 3aKOHOMEPHOCTH.

enr u3ydenus ydebHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE — OBJAJCHHUE
00yJarouMMucs 3HAHUAMHU O CTPYKTYPHO-(GYHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHUI UCIOIB30BaTh 9TU 3HAHMS JJIsi TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB )KMUBOW TIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

JloctmxeHue 1enu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha 06a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYIOIMMX 3a/1au:

OCBOEHHE OOYYaIOIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWiax, CIy>KallMX OCHOBOU Il (OpMUpPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3aIluH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHUe Yy OOYYArOIIMXCS IMO3HABATENbHBIX, MHTEIUIEKTYaJbHBIX U TBOPYECKHX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIANIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpTraHU3aINN;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIHOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHne y OOYYarONIUXCs YMEHUW WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUM B MPAKTUYECKON JEATETbHOCTH YEJIOBEKa, PAa3BUTUHU COBPEMEHHBIX MEIUIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUH;



BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IMMOCTH OEpEKHOTO OTHOUICHHUS K HeH, COOMIOIEHUS AITUYECKUX HOPM IpU MPOBEACHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHE LEHHOCTU OMOJOTMYECKUX 3HAHWM JUJIsl TIOBBIIICHUS YPOBHS SKOJOTHYECKON
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IPUMEHEHHE NPUOOPETEHHBIX 3HAHUN W YMEHUN B IOBCEIHEBHOM MXU3HU ISl OLICHKU
MOCJIEICTBHI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KaIoLIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHHE Mep TPODHUIAKTHKY 3a00IeBaHUT.

B cucteme cpennero oGuiero oopazoBanus «buonorusy», nzydaemas Ha 0a30BOM YpOBHE,
SBISICTCA O0S3aTEIbHBIM yYEOHBIM TNPEAMETOM, BXOJISIIMM B COCTaB NPEAMETHOW 00JacTu
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHI.

Jns n3ydyenust 6uosoruu Ha 6a30BOM YpOBHE CpeJHEro o0Iiero oopa3oBaHUsl OTBOAUTCA
68 yacoB: B 10 xiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodmueid, 3TUKOH, ICTETUKONM U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CucreMa OMOJIOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOM MPUPObI (HAOII0EHUE, SIKCIIEPUMEHT, OMKMCAaHUE, U3MEpPEHHE,
KJaccuukanms, MOJASITHUPOBAHNUE, CTATUCTHYECKAsE 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabmuis! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBD.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OumocwcTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCHCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumuu:

Tabmumel 1 cxembl: «OCHOBHBIE TPH3HAKU KHU3HW», «YPOBHU OpPTaHHU3AIMH >KHBOU
IPUPOJIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yeckue BJIEMEHTBHI: MAaKpOJ3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpabHbIE BEIIECTBA.

OYHKIMK BOJABI W MUHEpPAJbHBIX BelIeCTB B KkieTke. [lomnmep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 0eIKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouonornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Burtamunbl. OTinuust  (QepMEHTOB  OT
HEOPraHMYECKUX KaTallU3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TJTFOKO3a, puO03a U JAe30KCupr003a), Aucaxapusl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGOOHBIE
cBoiictBa. buonornueckue ¢ynkiun aunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB U JUIHA0B Kak
HUCTOYHUKOB DHEPTHH.



Hyxneunnoseie kuciotel: JIHK u PHK. Hykneotunbl — MOHOMEPBHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenune u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — nmpuMep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUECHHUSI KIIETKH.

Knerka kak menoctHas sxuBas cucrema. OOmie Mpu3HaKM KIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTe3a Oenka.

Tunsl KIETOK: JyKapuoTHdeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KIETOK — KJIETOYHAs CTEHKA, TIMKOKAIWUKC, X (YHKIUU.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHoOWbl KJIETKH: MHUTOXOHJIPUH, IUIacTUibl. [IponcxoxaeHne MHUTOXOHAPUNA W TUIACTHU/L.
Buner mmactua. HememOpaHHbIe OpraHOUIBI KIISTKHA: PUOOCOMBI, KIICTOYHBIHN IEHTP, [IEHTPHOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMJIOB KJIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o000uKa, Kaprorsia3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenre XuMHUYECKUX AJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxembl: «[lepuomudeckas TabmuIa XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocuHTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATDy», «CTpoeHne 3ykapruOTHYECKON
KieTkn», «CTpoeHue XKUBOTHOM KieTkn», «CTpOEHHE pPAacCTUTENbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIIpPENapaThl PACTUTENBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

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

JlaboparopHas pabora Ne 2. «M3ydyeHWe CTPOCHHSI KJIETOK PACTEHUU, KMUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIUS (IJIACTUYECKUM OOMeH) u
TUCCUMIIIALINS (PHEpreThuecKuii 00MeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumber oOMena BemiecTB: aBTOTPOdHBIN U reTepoTpodHbi. Pons pepmeHTOoB B 00MEeHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakuu (oTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (HOTOCUHTE3a IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.



XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAYE€HHWE XEMOCHHTE3a IJIsl JKM3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KjerTke. PacmieruieHue  BEIIECTB,  BBIICICHHE U
aKKyMYJINPOBAHHE SHEPTUU B KJIETKE. DTarlbl SHeprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIeTOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuum wmarpuuHoro cuHrte3a. leHernyeckas wunpopmamms u JHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblii cuHte3 PHK. Tpancisiusa — 6uocunTe3 Oenka. Drtamnbl Tpancaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocoMm B OnocunTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. HMcropusi otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc uMmMyHOAepUIIMTa YeTOBEKa

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpHIIHS, peBEpTaa W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmuer w cxembl: «Tunbel  muTaHus», «Metabomm3m»,  «MHUTOXOHAPUSY,
«QHepreTuueckuii oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  konm», «Bupych»,
«baktepuodarny, «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIMJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunimsy», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHoOKeHHe M HHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTku. MHTepdaza m mwmros. Ilponeccsl,
nporekarone B uHTtepdasze. Permnmukanus — peakuust marpuuHoro cunteza JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
Habopbl. Xpomatuasl. [{uTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpTaHU3MOB.

Henenne wnmetkn — muto3. Cramuum mwurtosa. [Iporecchl, mpoucxonsiye Ha pasHBIX
CTaAusX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi ruGesb KIETKH — aromnTo3.

®opMbl  pa3MHOXKEHMsSI OpraHM3MOB: Oecrosioe | TojoBoe. Buasl  6ecrnonoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BETre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €r0 3HAYEHUE s
CEJIeKLIUH.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUSA OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBemenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaUeHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUS MOJOBBIX KIETOK Y KUBOTHBIX. [10IOBBIE kKene3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHWE W Pa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CrepMaTO30u,
SUIEKIIETKa) — ClepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUsSI SUIEKIETOK W
crepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyssaius,



opranoreses. IloctamOproHanbHOe pa3BuTHE. THIBI MOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalNuU
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuubl u cxembl: «@OpPMbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OMIIOOTBOPEHHUE Y
LIBETKOBBIX PacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHM», «JleleHue KIeTKH
Oaktepuit», «CTpoeHue IOJIOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «KileTOYHbIN LUK,
«Penmukanus ITHK», «Mwuto3», «Menos», «IIpsamoe u HenpsMmoe pasButuey, «l'ameroreHes y
MJIEKONUTAIOIIUX U YeNl0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawoomero», «KapuoknHe3 B KiI€TKax KOpeUIKa JIyKa», MarHWTHas
MoJenb-amInKanms «/lenenue knetkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble M NpakTHYeCKHE PadOThI:

JlaGopatopHas pabota Ne 3. «HabnrogeHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabota Ne 4. «l3ydyeHwe CTPOECHMSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHetuku. Mcropuss pasButus reHetuku. Ponb nurtonoruu u
SMOpHUOJIOTHY B CTAHOBJIEHUU F€HETUKHU. BKilas poccuiickux U 3apyOeKHbIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToJbl TEeHETUKH (TUOPUIIOJIOTUYECKUM, LUTOT€HETUUYECKUM, MOJIEKYJIIpPHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CUMBOJIMKA, UCIIONb3yeMas B
CXEMax CKpEIIMBaHUN.

3aKOHOMEPHOCTH  HACJElOBaHUS  IPU3HAKOB, yCcTaHOBJIEHHble [. MeHnenem.
MonoruOpuaHOe CKpenBanue. 3akKoH eIMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHMPOBaHMs. 3aKOH pAcCIIEIUIEHHs Mpu3HakoB. ['mmnore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCMMOIO  HACJIEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpEllMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAaHU [Tl ONPEe/IeTIeHNs] TEHOTHUIIA OCOOH.

CueruileHHoe HacienoBaHue mpusHakoB. PaGora T. Moprana mno cLEIUIEHHOMY
HacJeI0BaHNIO T'eHOB. HapylieHue cuerieHus TeHOB B pe3yJibTaTe KpOCCUHIOBEpa.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHbE OpraHu3mbl. HacimenoBaHue NpPHU3HAKOB, CLEIJIEHHBIX C
ITOJIOM.

N3meHunBOCTh. BHibl ”3MEHYMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeapl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAN(PUKALMOHHON U3MEHYHBOCTH.

HacnenctBenHas, Wiy reHoTunuyeckas, "3MeH4YnMBocTh. KoMOMHATHBHAS N3MEHYHBOCTb.
Meiio3 u T1OJNIOBOM mpolecc — OCHOBA KOMOMHAaTUBHOM W3MEHYMBOCTU. MyTalMOHHAs
u3MeHunBOCTh. Kraccu¢ukanuss MyTalnMii: TeHHblE, XPOMOCOMHbIE, IeHOMHBbIEe. Yacrora u



NPUYHHBI MyTalidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAZOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast Haca€e1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOAbl T€HETHUKH YEJIOBEKa:
reHealornYeckuii, OJIM3HELOBbIM, IMTOreHETUYECKUH, OMOXUMHUYECKHM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpE/EJICHUE TEHOTUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUITUPOBaHKE, B TOM uucie ¢ nomoiipio [11[P-ananu3a. HacnencTBenHbie 3a0oiieBaHus
YyelloBeKa: TreHHble Oosie3HH, OO0JIe3HM C  HAcHEACTBEHHOM  MPelpacloiiokKeHHOCTHIO,
XxpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTHKHA U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHME. 3HAYEHHE MEAUIMHCKOW I'€HETUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeIOoBeKa.

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 LUTOT€HETHYECKass OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durnbpunnoe ckpemuBanuey», «LluTormormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneincTBre ajielIbHbIX T€HOBY, «I'€HEeTUYeCKue KapThl pACTEHUM, )KUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © SKMBOTHBIX», «Bumasl wu3MeHunBoctH», «MoaudukannoHHas
U3MeHYuBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnn KpoBu», «MyTannoHHas
U3MEHUYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aMIUIMKaIUM «MoHOruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHUEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «/{po3oduna» (Hopma, myranuu GopMbl KPbIILEB U OKpPAacKu Tela), repdapuit
«I"opox mOCEeBHOW».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

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

JlaGopaTtopHnast pabota Ne 6. «3yyenne mMoauduKkanMOHHON U3MEHUYNBOCTH, TIOCTPOSHUE
BApUALIMOHHOTO Psiia U BAPUALIUOHHON KPUBOI».

Jlaboparopnas pabota Ne 7. «AnHanmuz wmyrtamuii y Jpo3oduisl Ha TOTOBBIX
MUKpOIpenaparax».

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

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa U MIpoILecC. 3apoKIEHUE CelNeKIuu U aoMecTukanus. Yuenue H. U.
BaBunoBa 0 wHEHTpax MNPOUCXOXKIEHUS W MHOrooOpas3us KyJIbTYpHbIX pacTeHuil. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNeKIMU. MacCOBbI M MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui n >kUBOTHBIX. OLleHKa 3KcTepbepa. ban3kopoIcTBEHHOE CKpeIMBaHe — MHOPUIUHT.
Uucrtas nwHusa. CkpemyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponcrtBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuUau3amuss U e€ yCIeXH.
HckycCTBEHHBI MyTareHe3 M IOJY4YEHHE IMOJIMILUIONAOB. JIOCTMIKEHMsI CENEKLUU PAcTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss kKak oTpaciab MPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knertounas wumxeHepus. Kierounsie
KyJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOKEHHUE pacTeHUi. KiloHMpoBaHuE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl TOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHUu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonoruny, «Kierounele KyiabTypbl U KJIOHHpOBaHUE», «KOHCTpyHpOBaHUE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenmii, repoapuii «CellbCKOX03SHCTBCHHBIE PACTCHUS.

JlabopaTopHble M NpakTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOMABI M JIOCTHIKEHHUS CENEKLMU PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBo1roHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHS! JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUs U €&
MecTO B Orojoruu. BiusHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBoMONUHU. [laneoHTONIOrMYECKHE: TIOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJOIMYECKOHN JIETOIUCH, NIepexoHble (hopMbl. buoreorpaguueckne: cxo1cTBO
U paznnume GayH 1 Qpiiop MaTEPUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJCTBA U pa3iauuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas Tteopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIOKylMe CHibl  SBOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeompenenéHHas H3MEHYMBOCTb, OOphOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TOJTOKEHUSI.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBmwxynme cuibl ((hakTophl) HBOJIONUN BUAOB B NpHpoje. MyTallMOHHBIM mpolecc U
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomynsiivoHHbIe BOJMHBI U JApedd reHoB. M3onmauusa u
MUTpaIus.

EcrectBennblif oTO0Op — Hampapistomuid ¢aktop 3Bomonun. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnioco0neHHOCTh OPraHU3MOB KakK pe3yibTar sBoitouud. [IpumMepsl npucnocodienuit
y opranuzMoB. ApoMop(h03bl U UINOAJaNTAIlUH.

Bun wu BumooOpazoBanue. Kputepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, IKOJIOTrHUECKOE.



MaxkposBomonus. PopMbl 3BOMIONUH: (QHUIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napauiensHas. HeoGpatumMocTs 3BoOINH.

[Ipoucxoxaenue oT HECIEHUATU3UPOBAHHBIX MIPEAKOB. [Iporpeccupyromas
crienManu3anys. ATanTuBHas paadaiusl.
JdemoHcTpaumMu:

IToprpersr: K. Jlunnelt, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuuplt u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DPopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EcrecTBenHblii  0TOOp», «MHOroOOpasue copToB pacteHuii»y, «MHOroodpasue mopos
JKUBOTHBIX, «[Honmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«MUnnoanantanumny, «OOmas nereHepauus», «JBmkymue cuibl sBomronuny, «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «bopwba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
OpranusMoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHISCKOE BUI000pa30BAHUE).

OO06opynoBaHue: KOJJICKIIUS HACCKOMBIX C Pa3JIMYHBIMU TUTIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosuekuust «[Ipumepbl 3alUTHRIX MPUCTOCOOICHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00BEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOeKIus «DOpPMBI COXPaHHOCTH HMCKONAeMbIX
KUBOTHBIX W pacTeHHil», Mozaenp ammuukauusa «llepekpéct xpomMocom», Bia)KHbIE Ipernaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJA).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

Jlaboparophnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCIOCOOJIEHHOCTH OpraHM3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEJCTaBICHUS O 3apOXKACHUU KW3HU. HaydHble runore3sl BOSHUKHOBEHHS
KHU3HU Ha 3emiie: aOMOreHe3 M MaHchepMus. XUMHYecKas 3BOJIONUSA. AOMOTeHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHUYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble sTansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
3BOIIIOLNS. POPMUPOBAHNE OCHOBHBIX TPYIIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emue 1o o9paMm M nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa u €€ nepuoIbl: KEeMOPUNUCKHM, OPIOBUKCKHM,
CUJIypUNCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKH.

Me3so30iicKas opa 1 €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKka KJIMMaTa M reojIoThYecKux MpoieccoB. OCHOBHBIE 3Tallbl 3BOIOLMHI
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHue IBOJOLNU. OCHOBHBIE CUCTEMATUYECKUE
TpYNIbl OPTaHU3MOB.

OBojronusl 4elnoBeKa. AHTpPOMNOJOrus Kak Hayka. Pa3BuTue mpelctaBieHH O
IIPOUCXOXKIECHNUN YelloBeKa. MeTo1bl M3yueHus: aHTpororene3a. CxoAcTBa U pa3indMsl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUM Tpy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJIMM WU BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONUTEKH, UEIOBEK yMeElblil,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACIPOCTpaHEHUsI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOINeoHaHas (eBpa3uiickasi), Herpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsA), MOHTOJOWJHAS  (a3MaTCKO-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBaHUS.
EnuncTBo uenoBeveckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

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

Tabmume! 1 cxembl: «Bo3aukHOBeHHEe COJHEYHON CHCTEMBI», «Pa3BuTHE OpraHNYecKoro
mupa», «PacturenbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YelOBeKay», «JIpeBHeilmme moam», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeoBeYecKre pachiy.

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue denoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICHKU WM M300pakeHHs KaMEHHBIX OpyIui
MEPBOOBITHOTO YeOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeOXpOoHOJIOruIecKasi TaduIa,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[TpakTideckas padota Ne 1. «3ydeHne MCKOMAeMbIX OCTATKOB PACTEHUI U KUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WUITH
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTHH. MeToAbl IKOJIOTHYECKUX
MCCIIeI0BaHU. DKOJOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKa.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs,  IMOYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kimaccudukamus skomoruyeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOTIOTEHHBIE. J[eliCTBHE SKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX akTOpoB. bronoruveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢opmel. [lapazutusm, koomnepamus, MyTyaau3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcalu3M, HeHTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasnud. OCHOBHBIE TOKAa3aTeNd TOIMYJISIUH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPHUPOCT, MuTpanusa. JuHamuka
YUCJIICHHOCTHU MONYJISLUU U €€ PETyIsusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynwe, 3. ['ekkens.



Tabmumpl u cxemsl: kapta «Ipupogabie 3081 3emny, «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISALUU
uHy30pun-TYhenbkn», «lIuiessie memnm.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUH U3 PA3HBIX MECT
oOUTAHUSY.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToacdéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0OmecTBa U IKOJIOTHYECKHE CHCTEMbI.

CoobmectBo  opranu3smMoB —  OuoneHo3.  CTpykTypbl  OHOLIEHO3a:  BHJOBaf,
pOCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 00 sKkocucTeMe U OUOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEAYICHTHI.
KpyroBopor BemecTB M TOTOK SHEprud B dKocucreme. Tpoduueckue (MHIEBBIE) ypOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBI: Ouomacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIMU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIsiiusl, pazsutue. Cykieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTeMBbl. buonorndyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akTop ycroiunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTbl BemiecTB U OMOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YyIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBO B Ouocdepe 3eminn. AHTPONIOTeHHbIe n3MeHeHHs B ouocdepe. [1odansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NpUPOIbI U yenoBeuecTBa. CoxpaHeHue 0MopazHoo0pa3us Kak OCHOBA
ycroitunBoctu Onocepsl. OCHOBa PaLlMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECYpcaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOIOTUU M OXpaHa IPUpPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teraciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumesie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeillime MCTOYHHMKH 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeimmias
coctasisitonias ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsiit 3P pexT», «DakTopbl
PaaMOaKTUBHOTO 3arps3HeHus1 Onocheps», «O0mas cTtpykTypa ouochepsn», «Pacnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Onochepr», «KpyroBopor yriaepoma B Guochepey,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IeJTb-aNTITHKALHS «Tunuunsle OMOIICHO3BD», repbapmii
«PactutenpHble  cooOmiecTBay, Kouiekiuu — «buwoneno3y», «BpeguTenn — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMH pacTeHUl U  KHUBOTHBIX,
IIPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O ObPA30BAHUIA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpefHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS HpeaMera «buosiorus» BblIEICHBI
CIICAYIOIIME  COCTAaBJIAIONINE: OCO3HAHHE OOY4YalOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTA M CaMOOINPEACIICHUIO,
HAJIMYUE MOTHBAIMM K OOy4YeHUIO OWOJIOTHH, ILEJCHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPAIUIUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
cBOCH JACATCIIbPHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpucCymumMunu CUCTEMC
OMOJIOTHYECKOT0 00pa30BaHWs, HaJIM4YMe SKOJOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInuaoCTHBIC pE3yibTaTbl OCBOCHUS IMMPEAMCTA «bnonorusy JOCTUTI'alOTCA B CIAHUHCTBC
y‘Ie6HOﬁ W BOCIHUTATEIbHOMN ACATCIIBHOCTU B COOTBCTCTBUH C TPAAULIMOHHBIMH pOCCI/If/'ICKI/IMPl
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIMO3HAHUS,
CaMOBOCIIUTAHUA U CaAMOpPAa3BUTHUSA, PAa3BHUTUA BHYTpeHHeﬁ MMo3nMuuM JIMYHOCTH, IMATpHUOTU3MA,
YBaXXEHMSI K 3aKOHY M IIPABOMOPSIKY, YEJIOBEKY TPYyZAa U CTapLIEMY ITOKOJECHUIO, B3aMMHOIO
YBaOXEHHS, OEpPEe)KHOTO  OTHOIIEHHWS K  KyJAbTypHOMY  HACIEOUI0O U TPaJAULIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JImuaOCTHEBIC PE3YyIbTAaTbl OCBOCHUSA y‘-I€6HOl"0 npeamera «bnonorusy JOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlWW, TO3UTHUBHBIX BHYTPEHHUX
yOeXIACHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIEeCTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B MPOLCCCE pcain3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN JACATCIBbHOCTH, B TOM YHCJIE B YaCTH.

1) rpa:knaHcKoOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3WUIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO O0IIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYHMOHHBIX IIpaB H 065133HHOCT6171, YBAXXCHHUEC 3aKOHA U
MPaBOTIOPSJIKA;

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

CITOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TO3HMIIMI0 TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU YOSXKIEHUSIMHU, KyIbTYPHBIMUA IIEHHOCTSIMH U COLIMATHHBIM
MOJI0KEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB MPH O00CYXICHUU CIIOPHBIX BOIIPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAapPHOU U BOJOHTEPCKOM JI€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKIAHCKOW UACHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, rOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IIPOILJIOE U HACTOAIIEE MHOTOHALMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIWI M IAMATHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIAJI POCCUMCKUX YYEHBIX B CTAHOBJIEHHE U Pa3BUTHE
OMOJ0TUH, TOHUMAaHU 3HAY€HUsI OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoe:xx 1I€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 U MPUHUMATHh 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 [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAs ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE SMOIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLUOHAJIBHOIO 0JIATONOJIY M :

MOHMMAaHHE U peann3alys 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPABUJI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHN U OTIBIXA,
peryispHas ¢u3MYEecKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3TOPOBBIO M JKMU3HU JIFOJIEH;

OCO3HAHHWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KYpEHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HAaHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMATbHON HAMIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, TIUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATEIbHOCTb;



UHTEpeC K Pa3IU4HbIM cepaM MpodhecCHOHATBHONW NesATEIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaTrn30BbIBaTh COOCTBEHHbIC KU3HEHHBIC TIAHbI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHIO HA MPOTSHKEHUHU BCEi
KHU3HU,

7) IKOJIOrH4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK UCTOUYHUKY KH3HH Ha 3emIe,
OCHOBE €€ CYIECTBOBAHHS;

HOBBIIIEHUE YPOBHS 3KOJIOIMYECKOM KYIbTYpbl: HPUOOPETEHUE OMbITAa IJIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCIIOJIB30BATh NMPHOOpPETaeMbIe IPU U3YYCHHH OMOJIOTMU 3HAHHS U yMEHUS
IpPU pEIICHUU MpoOJieM, CBA3aHHBIX C palMOHAJIBHBIM IMPHPOJIONOIB30BaHUEM (COOIIOAEHNE
IpaBUJ MOBEACHMS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUM, NPUHOCSIIMX BpE] OKpY)Kalolled NPUPOAHONU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE 3KOJIOTMYECKUE MOCIEACTBUS MPEeANPUHUMAEMbIX
JecTBUH M IPEeOTBpallaTh UX;

HaJIUYUE Pa3BUTOrO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OINbITA
JESATEIIbBHOCTH  DKOJIOTMYECKOW  HANpaBiICHHOCTH, YMEHHUS pYKOBOJCTBOBATHCS HMH B
[I03HABATEJILHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIEeHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHS HAyKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUajlore KyjbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEpLICHCTBOBAHUE SA3bIKOBOM M UNTATENICKON KYJIBTYpPbI KaK CPE/ICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cnenuuduku OHONOrMHM KakK HayKH, OCO3HaHMA €€ poiid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOTI'O MBIIUICHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MUpPE Kak O €IMHCTBE MpPHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpoodIeM COXpaHEeHUs! IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUMHU JUIsl COBPEMEHHON LMBUIIM3ALMU: 00eCreueHus
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3[JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl Pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoia K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKHX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIbTypbl, €CTECTBEHHO-HAYYHOM TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DYHKIIMOHAIBHON
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil pu U3ydyeHun OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUUN
OKpYKAloIIero MUpa M MPOUCXOIAINIMX B HEM H3MEHEHUHN, yMEHHE JenaTh 00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHbIX (AKTOB M HMEIOIIUXCS JAHHBIX C LENbI0 IOJTYYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po0JIeM B peabHbIX KU3HEHHBIX CUTYaLUsX;



OCO3HAHHE IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITH MPOEKTHYIO H
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAaHUH 1O OHOJOTMH B COOTBETCTBHH C JYKM3HCHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHsS ydyeOHOro mpeamera «buoJorusy BKIIOYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOlLIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U cnenu(uKy METOAO0B MMO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHME, IpPOILIECC, CHCTeMa, HayuyHbId (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHue, HAOIIOJEHUE, U3MEPEHHUE, HKCHEPUMEHT U JIPYT'MX), YHUBEpCAIbHbIE
yueOHble JeHCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIMOHATBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh oOyyaromuxcs UCIOJb30BaTh OCBOEHHbIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4eOHble JEHCTBHsS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEJHEro oouero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH AeCTBUSIMH:

1) 0a3oBbI€e JJOrHUEeCcKHE AeHCTBUA:

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

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOIMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, o0000IIEHHUsI), pacKphIBaTb CMBICI OHOJOTHYECKHX
HNOHITUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABINBATh CBSI3U C IPYTUMU MOHATHUSAMU);

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas NapaMeTpbl M KPUTEPUHU HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSATHUS JUIsl OObACHEHUs (AKTOB U SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJEHUs (MHAYKTHBHbBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PacCMaTPUBAEMbIX SIBICHUSX, (GOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh CXEMHO-MOJIEIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHIeHUs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOLIUXCS MaTepUabHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCAET0BATEIbCKHE TeHCTBHS:



BJIAJICTh HaBbIKAMHU Yy4€OHO-HMCCIEI0BATENbCKON U MPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
paspernieHus: npoodsieM, CrOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB
pelIeHUs] IPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIMYHble BUJBl ACATEIBHOCTH I10 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0O U IMPUMEHEHHIO B YYEOHBIX CUTyallUsiX, B TOM YHCIE MpU
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIIICHHS, BIAJCTh HAYYHOU TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BaTEIbHOU IEATEIBLHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyaJH3UpOBaTh 3aJady, BBIIBUTATh
rUNoTe3y €€ pelleHHs, HaXOAWUTh AapryMEHThl [UId JOKa3aTelbCTBA CBOUX YTBEP:KICHHH,
3aJjaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN IMOMCK INEPEHOCa CPEACTB U CIIOCOOOB JEHMCTBUS B
PO ECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTHh 3HAHMS B TIO3HABATEIBHYID M  MPAKTHYECKYI0  00IacTu
KHU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE WJEH, NpPEJIaraTh OPHUTMHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4M, JOMYCKAIOLINE aJbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBAThCS B PA3IUYHBIX MCTOYHUKAX HH(OpManuu (TeKcTe ydeOHOro mocoowus,
HAyYHO-MOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HENIPOTUBOPEUNBOCTD;

(dopMynHupoBaTh 3ampoChl M TMPUMEHATh pazIMYHbIE METOJbl NMpPH IOMCKE U OTOOpe
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /71 BBIIOJIHEHUS YU4EOHbIX 33/1a4;

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMaJbHYIO (OpMYy TNpEeACTaBICHUsS OHOIOTHYECKON
uH(popmManuu (cxemsl, rpaduKy, JuarpamMmmbl, TAOJIUIIbI, PUCYHKHU U JIPYTrOe€);

WCIIOJIh30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padore ¢ OMOIOTHYECKON
uHpopMaLKell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKue 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IETh HABbIKAMHU pAClO3HABaHUS U 3alIMTHl HMHQOpMALUU, HHYOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o01menue:

OCYIIECTBIISATh KOMMYHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAiore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUsI IIpeJylaraeMoi 3ajadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WIM JUCKYCCHH);



pacmo3HaBaTh HEBEpOaJbHBIE CpPEICTBA OOIICHHS, TMOHMMAaTh 3HAYEHUE COIHAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHHSI KOH(PJIMKTHBIX CUTYAllHid, YMETh CMATYaTh KOH(QIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJICTh PA3JIMUYHBIMU CTIOCOOAMU OOIIEHUS M B3aWMOJCHCTBHUS, NMOHUMATh HaMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBOKUTEILHOE OTHOIICHUE K COOECETHUKY U B KOPPEKTHOU (opme
(GbopMyITUPOBATH CBOM BO3PAXKCHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaratb CBOIO TOUKY 3pPEHHUSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAas IeATeJbHOCTh:

MOHMMATh ¥ UCIOJh30BaTh MPEHMYIIECTBA KOMAHJIHON W MHIUBUAYATHHOW pabOTHI TpU
peleHn: OMOIOTUYECKO MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHSI TPYIIOBBIX
dbopM B3aUMOJICHCTBHS PU PEIICHUH YICOHOW 3a/1a4u;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C yuy€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXKJIOr0 YjICHA KOJIJICKTHBA;

NPUHUMATh 1IE€JTM COBMECTHOM JIESITEIIbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JEUCTBUSA 110 €€ NOCTUIKEHMIO: COCTAaBIATH IUIAH JEHUCTBUM, PACIPENENIATh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3y/bTaThl COBMECTHOU pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXIOT0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE MPOEKTHI, OLICHWBATh MJEH C IO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3JIMYHBIX CUTYaIUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OByaieHUe YHHBEPCAJbHBIMH PeryJsiTUBHBIMY J1eHiCTBUAMM:

1) camoopranusanusi:

WCIIOJIH30BaTh OMOJIOTMUECKHE 3HAHUS [UIS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh Ha OCHOBE OMOJOTHYECKHUX 3HAHUI 11EIeBbIe U CMBICJIOBBIE YCTAHOBKH B CBOHMX
JEUCTBUSX M TMOCTYIKAaX IO OTHOLICHHUIO K >KMBOM HPHUPOAE, CBOEMY 3JI0POBBIO U 3J0POBBIO
OKPY>KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JESITEIIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh W (GOpMyTUpOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTEeNbHON AEATEIBHOCTH U
JKU3HEHHBIX CUTYalHSIX;

CaMOCTOSITEJIbHO COCTABJISIThH TUIAH PEIICHHS MPOOJIEMBbI C YIETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE TUYHBIX MPEANOYTCHUH;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaThH (POPMHUPOBAHUIO M TIPOSBICHHUIO IITMPOKOM IPYAUILIUU B Pa3HBIX 00JIaCTsIX
3HAHMA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTHUBBI B NIEATEIHLHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHWKEHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ Pe3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPH aHAIN3€E PE3Y/bTaTOB JESITEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKITIOYAIOT Crieruduueckue st yaeOHoro npeamera «buosiorus» Hay4dHble 3HAHHS, YMEHUS U
CHocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEPHPETAMUd U IPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
JeSITEAbHOCTH 10 IMOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTYyalUsX, CBSI3aHHbIX C Ouosorueil. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenmeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe U POJM OHOJOrMH B CHCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul pelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opranusM, MeTtabonu3m (0OMEH BeUleCcTB U MpEBpalleHHe JHEpPruM), IOMEeoCcTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoyKiMs), HaCIECTBEHHOCTh, HI3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHuE u3jiaraTb OHOJOTHMUYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 IeHTpax MHOT0OOpa3us U MPOUCXOKIEHUS KyIbTypHBIX pactenuid H. U.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BIa/leTh METOJaMHM Hay4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHU3alus U TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIENSTH CYIIECTBEHHbIE MPHU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U IYKApHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
IPEBpalleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, HHIUBUAYAIBHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSAThH MOJTy4YEeHHbIE 3HAHUS N7 O0BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUM, ISl IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 11€JIbI0 00ecTIeYeHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/0POBBS OKPYXKAIOIIUX JIIOJEH, COOMIOACHUS HOPM



rPaMOTHOTO TOBEACHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Uil pallOHAJIHLHOTO
PUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JIUTHOpUAHOE
CKpEeIlMBaHUe, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUISl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPIraHU3MOB;

YMEHHUE BBIOIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM U JJA0OPaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHUYECKH OILIEHHBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHAIIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro MHGPOPMANKI0O W3 HECKOIBKMX HWCTOYHHMKOB, TPAMOTHO HCIOJIB30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ M POJU OHOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PacCKpbIBATH CO/IEPKAHUE OMOJIOTUYECKUX TEPMUHOB U MOHATH: BUJI, TOMYJISILINS,
TeHO(OH], HBOJIONMS, MABIKYIIHE CHIBI ((AKTOpPBI) OSBOJIOLUHU, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, OSKOJIOTUYECKHE (AKTOPBI, HKOCUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PEYLEHTHI, LIENH MUTaHUs, SKoJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yYMEHHME Wu3araTb Owuosnoruueckue Teopuu (dBomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAsi TEOPUS SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3apobiiieBoro cxoactra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJaJIeTh METOJaMH HAay4yHOTO MO3HaHUS B OMOJIOrMM: HAOIIOJEHHE U ONUCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus ¢ MPOBEAEHHE OHOJIOrHYEeCKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NONYyYEHHBIX PEe3yNbTaTOB, HCIOJH30BAHHBIX HAYYHBIX TOHATHM,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE PU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSAIUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HIKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACJEACTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX N3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB W OHMOTr€OXMMHUYECKHX ILIHKIOB B
ouocdepe;

yYMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJOTMYECKUX MPOILIECCOB U
SIBIIGHUH, 1151 IPUHATUS MIPAKTUUECKUX PEIEeHUI B MOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0POBbS OKPYXAlOIIUX JIOAEH, COOIIOACHUS HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXaolleil NpUpoaHON cpenae, MOHMMaHUE HEOOXOIMMOCTH



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIBHOTO
IPUPOJIOTIONIL30BAHYS,

YMEHHE peIlaTh 3JIEMEHTapHble OMOJOTMYECKUE 3aJayl, COCTABIATH CXEMbI IEpPEeHOca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MMUTAHU);

YMEHHE BBIIOJHSTH J1a0OPAaTOPHBIE M NPaKTU4YecKue paboThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHMBATH W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEP’KaHMs, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHanbl), paccMaTpUBaTh TIJIOOATBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBIE M YCTHBIC COOOLICHHUs, 0000mas
Ouonormyeckyro HMH(MOPMALUI0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PAaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMoJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBo 4acoB

dyeKkTpoHHbIE (LM pPOBbLIE)

Ne n/m
NMpOrpamMmbl Bceero o0pa3oBaTejibHbIE PeCypPChI
1 buonorus xak Hayka 2 bubmmoteka LIOK https:/m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl U UX OpraHu3aIus 1 bu6nmmoteka LIOK https://m.edsoo.ru/7f41¢292
3 XUMUYECKHUI COCTaB U CTPOECHUE KIETKU 8 bubnnorexa LHOK https://m.edsoo.ru/7f41c292
4 KusHeneareapbHOCTh KIIETKHA 6 bu6nuoteka LIOK https://m.edsoo.ru/7f41¢292
PasMHOXeHNE M MHIUBHAIYAIEHOE
5 FHBHLY 5 bubmuoreka I1{OK https://m.edsoo.ru/7f41¢292
pa3BHUTHE OPTAHU3MOB
HacnencrBeHHOCTE U U3MEHUYUBOCTD
6 A 8 bu6nuoteka LIOK https://m.edsoo.ru/7f41¢292
OpPTraHHU3MOB
Ceneknus opraan3mMoB. OCHOBEI
7 H p 3 bu6nuoteka LIOK https://m.edsoo.ru/7f41¢292
OHMOTEXHOJIOTHH
8 [ToBTOpeHue 1 bu6mmoteka IIOK https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM pPOBbLIE)

Ne i/
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
1 DBOIIOIMOHHAS ONOIOT U 9 bu6nmoteka LIOK https://m.edsoo.ru/7f41cc74
B CHHE e
2 OSHMICHOBCHHUC 1 PAIBITHE MMM Ha 9 bubnuoreka IIOK https://m.edsoo.ru/7f41cc74
3emie
3 Opranu3Mbl U OKpyXkarolas cpeaa 5 bubnmnoreka [{OK https://m.edsoo.ru/7f41cc74
Coo0
4 OODHICCTRA 1 SKOJOTHHCCKHC 9 bu6nuoteka LIOK https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 [ToBTOpEHUE 2 bubnnorexa LHOK https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

bu6nuoteka LIOK https://m.eds0o.ru/863e6122

! brosorus B ccteMe HayK ! https://m.edsoo.ru/863e632a
Metobl TO3HAHUA JKUBOM TPUPOJIBI.
2 lpaxrueckas padora Ne 1 1 Bu6morexa LIOK https:/m.edsoo.ru/863¢6122
«cnonb30BaHue Pa3IMYHBIX METOJIOB IIPH
U3YYEHUU OMOJOTHYECKHX O0BEKTOBY
3 E:I;;I:}ZI:GCKHe CHCTCMBL, TIPOLECCHl 1 HX 1 bubmnoreka IOK https://m.edsoo.ru/863e6564
4 KumMusieckuit COCTaB KIETKH. Bona u 1 bu6nmoteka LIOK https://m.edsoo.ru/863e674e
MUHEpPATbHBIE COU
5 benku. CoctaB u cTpoeHue 0einKoB 1 bubnnorexa L{OK https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JJabopaTopHas padota Ne 1
6 «3yueHne KaTaTuTHYECKOW aKTUBHOCTH 1 bubnuoteka [{OK https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl UIH
KaTaasbl)»
VYraeBospl. JInmuas 1 bu6mmoteka I1OK https://m.edsoo.ru/863e6870
Hyxnennoseie kucnotsl. ATO 1 bu6muoteka L{OK https://m.edsoo.ru/863e6d5c
9 E;Z:SZ;:; I\T{ees;izl HSYHCHHA TICTIA. 1 but6mmoreka [IOK https://m.edsoo.ru/863e6e88
10 Knerka kak 1ienoctHas *uBas cuctema 1
1 CtpoeHune d3yKapruOTHUYECKON KIIETKH. 1 bubnuoteka [{OK https:/m.edsoo.ru/863e6ff0

JlaGopaTtopHnast pa6ota Ne 2 «3yuenue

https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
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https://m.edsoo.ru/863e716c

CTPOCHHUSI KIETOK PaCTEHUM, KUBOTHBIX,
rpuOOB 1 OaKTEpHii 0 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u UX OMHCAHUE)»

12 OOMeH BelIeCTB I METa00IHU3M Bbu6nuoteka LIOK https://m.eds0o.ru/863e766¢

13 ®oTtocunTe3. XeMOCHHTE3 bubmuoreka [{OK https://m.edsoo.ru/863e7¢98

14 DOHepreTuyeckuii 0OMeH bubmmoteka LIOK https:/m.edsoo.ru/863e7aae
JKu3HeHHBIN MUK KIETKHU. JleJieHue KIeTKH.
Muto3. JlabopaTtopHas padbora Ne 3

15 «Habmro1enre MUTO3a B KJIETKAaX KOHYMKA bubnuoreka IOK https://m.edsoo.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOIIpEnapaTax»

16 brocuntes beia. Peaxiya MaTpuaHOro bu6numoteka LIOK https://m.edsoo.ru/863e796e
CHUHTE3a

17 Tpancnsnus — OnocuHTe3 Oenka bubmmoteka L{OK https://m.edsoo.ru/863e796e

18 Hexnerounsie (popmMbl )KU3HH — BUPYCHI bubnnoreka HOK https://m.edsoo.ru/863e7540

19 DOPMBI PA3MHOKEHHS OPraHH3MOB bu6nuoteka IIOK https://m.edsoo.ru/863e81b6

https://m.edsoo0.ru/863e83 1e

20 Meiios bu6nuoteka LIOK https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIIETOK.

21 Omonotsoperne. Jlaboparopras pabora Ne Bu6miorexa LIOK https:/m.eds0o.ru/863¢81b6
4 «3y4eHne CTPOSHUS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

22 WNunuBuayansHOE pa3BUTHE OPraHU3MOB bubnnorexa [{OK https://m.edsoo.ru/863e8436

23 Tertetiia — Hayka 0 HACTEICTBEHHOCTH 1 Bu6nuorexa I{OK https:/m.edso0o.ru/863e862
U3MEHUYUBOCTH

24 3KOHOMEPHOCTH HACICOBAHH NPH3HAKOB. Bu6miorexa [JOK hitps://m.cdsoo.ru/863¢8878
MonoruOpuaHOE CKpeIMBaHHE

25 JuruOpunHoe ckpenuBaHue. 3aKoH bubnmnoreka [{OK https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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HC3aBUCUMOI'O HACJICAOBaHUA [IPU3HAKOB

ClernieHHOe HAC/IeI0BAHUE TPU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yueHue

26 pe3yabTaTOB MOHOTHUOPUIHOTO 1 bubmmoteka LIOK https://m.edsoo.ru/863e8c60
JTUTHOPHUIHOTO CKPEIUBAHUS Y APO30PIITBI
Ha TOTOBBIX MHUKpOIIperapaTax»
27 Peneruia noxa. Haciezopanne npusiaios, 1 Bbu6nuoteka LIOK https://m.eds00.ru/863e8c60
CLEIUJICHHBIX C MTOJIOM
W3menunBocth. Henacnenctsennas
n3MeHYUBOCTh. JIabopaTopHas pabota Ne 6.
28 Nzyuenue moauuKamoHHOM 1 bu6nuoteka LIOK https://m.edsoo.ru/863e8efe
U3MEHYUBOCTH, IOCTPOCHUE BapUALIMOHHOTO
psAlla ¥ BapuaMOHHOW KpPUBOW»
HacnenctBeHHas ”3MEHYHBOCTb.
29 Ha60pa€opHaﬂ padora No 7. «Ananus 1 bu6nuoteka LIOK https://m.edsoo.ru/863e8efe
MyTalui y 1po30¢uisl Ha TOTOBBIX
MUKpOTpenaparax»»
30 ['eneTnka yenoBeka 1 bubmuoteka ITOK https://m.edsoo.ru/863e8d78
31 0O000menue mo treme «HaciieacTBEHHOCTh U |
W3MEHYHBOCTH OPTaHU3MOBY
32 Ceneknus Kak HayKa M IIpoLece 1 bubnmnoreka [{OK https://m.edsoo.ru/863¢9214
33 MeTOZBI 1 AOCTHOKCHHS CelIeKIHH PaCTeHHH | Bu6maorexa LIOK hitps:/m.cdsoo.ru/863¢9214
Y )KHBOTHBIX
34 buortexHonorus Kak oTpacis NpOU3BOICTBA 1 bu6mmoteka L{OK https://m.edsoo.ru/863e¢9336
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypChl

1 DBOJIIOLMS U METOJIbI €€ U3YUEHUSI 1 bu6nmoteka LIOK https://m.edsoo.ru/863ea20e
Hctopus pa3BuUTHS OIPEACTABICHUNA 00

2 P p Pelt 1 Bubmuorexa [[OK https:/m.eds00.ru/863¢9570
SBOJIIOLIUA

3 MukposBotonus 1 bu6muoteka L{OK https://m.edsoo.ru/863e9cle
[Tomynsiust Kak sIeMeHTapHas equHHUIA
BUJa H »Bomronmu. JJaboparopHas padora Ne

4 A H patop p 1 bu6nmoteka LIOK https://m.eds0o.ru/863e99¢c6
1 «CpaBHEHHUE BUIOB 1O
MOP(}OIOTHIECKOMY KPUTEPHIO)

BIDKYILHE CUJIEI (2JIEMEHTAapHbIE (haKTOPLI

5 A ymt ( P b po1) 1 bu6nmoteka LIOK https://m.edsoo.ru/863e9dad
SBOJIIOLIUA

6 EctectBeHHbIi1 0TOOD U ero (opMbl 1 bubnnorexa LHOK https://m.edsoo.ru/863e9ed0
PesynbTath! 3BOIIOIUY:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
BuIooOpasosanue. Jlaboparopuas padora Ne

7 AO0DP patopHai p 1 bu6mmoteka I1OK https://m.edsoo.ru/863e9fde
2 «Ornucanue MpUucrnocodJIeHHOCTH
opraHu3ma M €€ OTHOCUTEIIBHOTO
XapaxkTepay

8 Harmpasnenus u myTd Makpo3BOJIIOLUT 1 bubmuoreka L{OK https://m.edsoo.ru/863e9cle
Heob6patumocTts BOIONNH 1

10 Wcropus xu3Hu Ha 3emiie U METOBI €€ I
W3y4YeHUS

11 ['unoTe3bl MpouCXoKAEHUS KU3HU Ha 3emiie 1 bu6nunoteka LIOK https://m.edsoo.ru/863ea5a6
PaszButHe xu3nu Ha 3emie mo 3paMm u

12 P 1 but6mmoreka [IOK https://m.edsoo.ru/863ea6be

nepuoiaM



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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OCHOBHBIE 3Tarbl IBOIOLUNA PACTUTEIHHOTO
U )KUBOTHOTO Mupa. [IpakTuyeckas pabora

13 bu6nmoteka LIOK https://m.edsoo.ru/863ea8bc
No 1 «M3yyeHne UCKOMaeMbIX OCTaTKOB
pacTeHU U )KMBOTHBIX B KOJICKIUSIX)
14 (CoBpeMeHHaA CHCTEMA OPraHHieCKoro bu6nuoteka LIOK https://m.edsoo.ru/863ea48e
MUpa
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?) bubnuoreka I{OK https://m.edsoo.ru/863eac2c
16 JBwxkymme cuiibl (pakTopsl) aHTPOIIOTCHE3a bubnuoreka [{OK https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM IBOJIOIMH YEJIOBEKa
18 Henosetieck e packl 1 MPHPOJHEIC bu6nuoteka LIOK https://m.edsoo.ru/863eaca
aJlanTalnyy 4eIoBeKa
19 O06o6mieHne o TeMe «BOo3HUKHOBEHHE U
pa3BUTHE KU3HU Ha 3eMIIe»
20 DKOJIorus Kak HayKa
21 Cpebt 0OHTaHMS H dKONOrHHCCKHE bubmuoreka IOK https://m.edsoo.ru/863eafec
(baxTopsl
Aobuotuyeckue (axropsl. JlaboparopHas
pabora Ne 3. «Mopdonornyeckue
22 OCOOCHHOCTH PACTCHHH H3 PasHEIX MCCT bubmmoteka IIOK https://m.edsoo.ru/863eb10e
oburtanusy. Jlabopatopnas padora Ne 4.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YepeHKOB KoJIeycay
23 buoTtnueckue haxkTopsl bubnnorexa [HOK https://m.edsoo.ru/863eb348
DKONIOTUYECKUE XapaKTEPUCTUKU
24 nomyssiiind. [Tpaktudeckast padorta Ne 2
«IToacY€T MIOTHOCTH MOMYJISALIMN Pa3HBIX
BHJIOB PACTCHHIN»
25 Coo01iecTBa OpraHu3MOB — OHOIIEHO3 bubnmnoreka [{OK https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHUCTEMBI) 1 bubnmoreka [{OK https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTeNIN IKOCUCTEMBI.

27 Oxonoruyeckue nupamuabl. CBoiicTBa 1 bubmmoreka LIOK https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus

28 [IpupoaHbIe 3KOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 1
buocdepa — rimobanpHas sxocucTeMa

30 bep 1 bu6nmmoteka LIOK https://m.edsoo.ru/863ebb5e
3emun
3aKOHOMEPHOCTH CYIIECTBOBA

31 KOHOMEPHOCTH CYIIECTBOBAMHA 1 bu6nunoteka LIOK https://m.edsoo.ru/863ebd 16
ouocdepsl

32 UenosedecTBo B Onocdepe 3emin 1
Cocy1ecTBOBaHHE IPUPOABI U

33 ym pHpoa 1 bu6nunoteka LIOK https://m.edsoo.ru/863ebale
YeloBeYeCTBA

34 O6006menne Tembl «CoobiiecTBa u !
9KOJIOTHYECKUE CHCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

* buosorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u ap.; [loxg
penakiueii [Taceunnka B.B. Axunoneproe o6mectBo «M3natensctBo «IIpocBemieHues
* buonorus, 11 knace/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u ap.; [Tox
penakiueii [Taceunnka B.B. Axunoneproe o6mectBo «M3narensctBo «IIpocBemieHue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

Bbuomnorus. [loypounsie pazpadotku. 10-11 kaccel. bazoBsiit ypoBens.(Ilaceunuk B. B.,
[eenoB I'. I'., Ebumosa T. M.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://myschool.edu.ru/, https://m.edsoo.ru/, https://resh.edu.ru/
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