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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsl MO OHOJOIMH TEOPETHUYECKYIO OCHOBY JUIS OIpEesICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanpable nojoxenus @I'OC COO o B3anuMoOOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3ynbTaToB O0OydeHUss U TPEOOBAHUN K YPOBHIO MOATOTOBKH BBHITYCKHHKOB, TOJOXEHHUS 00
Oo0ImMX LEISIX M NPUHLUIAX, XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl CPEIHEro
oOmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS O crienupuke OUOJIOruH,
e 3HAYCHWU B IMO3HAHWU S>KUBOM MPUPOIBI M OOECIEYEHHH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM TOJIOKEHUSM, OMPEACICHbl OCHOBHBIC (DYHKIIUU MPOTPaMMBbI
1o 6GMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT MpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M Pa3BUTUS OOy4arOIIUXCS cpeacTBaMu y4deOHoro mpeamera «buomorusy,
orpenenseT 005f3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHHue 110
paszenaM U TeMaM, PEeKOMEHAYEeMYIO IOCIeI0BATEIbHOCTh M3Y4EHHUs y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JJOTMKHM 00pa30BaTEeIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIUXCS.

B mporpamme 10 OHONOTMHM Tak)Ke YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M HNPEIMETHBIM pe3yibTaTaM oOydeHHs B (HOPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATENbHOCTU/yUeOHBIX NEHCTBUN 00yUaromuxcs 1o
OCBOEHUIO COJIEp KaHUs OMOJIOTHYECKOr0 00pa30BaHUsl.

B nporpamme no 6umonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B H3yuyeHUHM Ouojoruu, Onarojapss uYeMy B HeH MpocMaTpUBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMHUPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoit cpene. IloaTomy Hapsay ¢ u3ydyeHMEM OOLIEOMOIOTHYECKUX TEOpHH, a TaKxke
3HAHUHI O CTPOCHMHU KHUBBIX CUCTEM Pa3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUIMX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTHH yJeNeHO BHUMAaHHE HCIOIb30BAHUIO MOTYYECHHBIX
3HAaHWI B TIOBCEHEBHOW JKU3HU ISl PEIICHUS NMPUKIIAIHBIX 3a/1a4, B TOM YHUCIIE: TPO (QUITaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHUYECKOrO0  KOHCYJIBTUPOBAHMA,
000CHOBaHMS KOJOTMYECKH 1€JIeCO00pa3HOro MOBEICHUS B OKpYKarollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3SHUCTBCHHOW JESATEIHLHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX |
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHs K MPHUKIAJIHON HANPABICHHOCTH Y4eOHOTO
npeamera «bUOJIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECTeUeHHs YCIOBUHM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYecKOro o0pa3oBaHus, KOTOpas MpeArnoiaraet
dopmupoBaHUEe y O0YYarOIIUXCS CIIOCOOHOCTH aanTHPOBAThCS K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOYYaIOIIMXCS TPEACTABICHUH O HAaydyHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUA O )KUBOH NpUPOAE, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOU
OpraHu3alliil W DBOJIIOLMHU, CO3AAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB KHMBOM IPHUPOJBI,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M 0Oe3omacHoro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IGHHOCTHOTO OTHOLICHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.



bonbmioe 3HadeHwe OWONOrHsT HMMEET TakKe JJs pPElIeHUS BOCMUTATENbHBIX U
pa3BUBAIOIIMX 33]a4 CpelHero ooduiero o0pa3oBaHus, ConUaTU3auu odyJaromuxcs. M3ydenne
Ounonoruun obecrieynBaet yCIIOBUS JUISL ¢dbopmupoBanus MHTEIIEKTyaJIbHBIX,
KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYJIbTYpbI, CIOCOOCTBYET
MHTETpaly OUOJIOrMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
4acTHOCTH, (pU3HKH, XUMUHU U Teorpaduu. HazBaHHBIE MONOXKEHUS O MTpeJHa3HAUCHUH YIeOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY Ui OMNpENeNeHHs MOJIXOAO0B K OTOOpy H
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
NO3ULHUN KyJIBTypOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYarOIIMECs JOJKHBI
OCBOHUTH 3HAHHS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUS OOIIEH KYIbTYpHI, ONpEACISIOIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPY’KaIoIllel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KH3HU U MPAKTHUECKOU nesTenbHOocTH. Ocoboe MecTo B 3TOM cucTeMe 3HAHUU
3aHMMAIOT DJEMEHTBHl COJCpPXKAaHUSA, KOTOpbIE CIyXaT OCHOBOW i  (HOPMUPOBAHHA
IPEJCTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AlUK OHOJIOTHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE CcOJepXKaHUs y4yeOHOro Marepuaia B IporpamMmme Mo OHOJIOTHUH
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTSX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHvM3aldd W 3BOJIOLMU. B COOTBETCTBMHM C 3THM B
CTpYKType ydeOHoro npeamera «buonorus» BblIEICHBI CISAYIOUUE COAEpKATEIbHbIC JINHUU:
«buonorus kak Hayka. MeToabl HAy4HOTO Mo3HaHUs, «KieTka kak OMoIoTHYecKas CUCTEMa,
«Opranusm Kak Ouosiornyeckas cuctema», «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupay,
«OBOJTIOLINS )KUBOH MPUPOABI», « IKOCUCTEMBI U PUCYILINE UM 3aKOHOMEPHOCTI .

Ilens u3ydyeHus ydeOGHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJICHUE
00y4aromyUMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM KHUBBIX CHUCTEM
pa3HOro paHra u NMpuoOpeTeHne YMEHUN UCIIOJIb30BaTh ATH 3HAHUS JJIsI TPAMOTHBIX JIEWCTBUN B
OTHOIIEHUH O00BEKTOB >KMBOW IIPUPOJIBI U PELLIEHUS PAa3INYHBIX )KU3HEHHBIX IPOOJIEM.

JlocTikeHne Lenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a1au:

OCBOEHHE OOY4YalOIIMMHUCA CHCTEMBbl 3HAaHUH O OMOJOTMYECKHX TEOpHUSiX, YUYEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3axX, MpaBUiIax, CIyKallUX OCHOBOHN UIsi (OpMUpPOBaHUS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHpA, O METOAAX HAay4yHOIO ITO3HaHUA,
CTPOCHUHU, MHOT000pasMM M OCOOCHHOCTSAX MHMBBIX CHCTEM pa3HOTO YPOBHS OpraHHM3alluy,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOyYaromMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX U TBOPUECKUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMyTSIX pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISAIOB,
UAEH U OIXOJ0B K U3yYEHUIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alUy;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHHUBATh SBICHHUS OKPY)KAIOIIET0 MHUpa >KUBON MPHUPOJABI Ha
OCHOBaHWU 3HAHUU U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHe Y OOYYArOIIMXCS YMEHHH HWIUTIOCTPUPOBATH 3HAYEHUE OMOJIOTHYECKHX
3HAHUM B MPAKTHYECKOW JEATEIBHOCTH 4YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEAUIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHI;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTU TIO3HAHHUS YEJIOBEKOM >KHUBOM MPHUPOIHI,
HE00X0IMMOCTH OEpEKHOT0 OTHOLICHHUS K Hel, COOMI0IEHUS] STUYECKIX HOPM IIPU MPOBEJCHUN
OHMOJOTUYECKHUX UCCIIEIOBAHMI;



OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUJIsl TOBBIIICHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, Ul GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUI W YMEHUI B IIOBCEJIHEBHOM JKHU3HU JJIS OLEHKU
MOCNEACTBUIM CBOEH NEATeNbHOCTH IO OTHOIICHUIO K OKpYXaroled cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOJIOIEHUE Mep TPODHUIAKTHKY 3a001eBaHU.

B cucreme cpennero obmiero oopasoBanus «buonorusy, nsydaemast Ha 6a30BOM ypOBHE,
SBIISICTCA O00S3aTENbHBIM YYEOHBIM NPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOW 00JacTH
«EcTecTBEeHHO-HAYUYHBIE [TPEIMETHI.

s n3ydyenust 6uosoruu Ha 6a30BOM YpOBHE CpeJHEro o01iero oopa3oBaHUsl OTBOAUTCA
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHH C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodmueii, 3TUKOH, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYEeCKUX HayK.

MeTopl TO3HAHUS KUBOM PpUPOIbI (HAOII0IeHIE, SIKCIIEPUMEHT, ONTUCaHUEe, U3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «/cnonp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M1 MX OPraHU3aI M.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpolicTBa OumocucTteM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJISIIMOHHO-BHIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHoTHYEeCKHi), OMoC(hepHBI.

JdemoHcTpaumnu:

Tabmunel u cxembl: «OCHOBHBbIE MpPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
MIPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIJIEMEHTHI: MaKpOd3JIEMEHTBI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMHM BOJBI M MUHEpAIbHBIX BelIEeCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6eIKOB. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue Karaiau3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAaKTO3a) W TMoJucaxapuibl (KpaxMmaj, TJIMKOTEH, IeJUTI0JIo3a). buonorndeckue GyHKIIHMH
YIJIEBOJOB.

Jlunuasl:  TpUraMuepuisl, Qochomunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB W JUMHIOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykieotunbl — MOHOMEpBI HYKJIEMHOBBIX KHUCIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak nemnoctHas >xuBas cucrema. OO0mue nNpu3HaKy KJIETOK: 3aMKHYTask Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MpOKapuOTHUYECKON KiIeTKU. KieTounas crenka Oaktepuil. CTpoeHHE dyKapHOTHYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranouzs! kinetku: JIIC, annapat [N'onpmku, muzocoMsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MMUTOXOHAPUH, IMiacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUNA M IJIACTHI.
Bunel nnactua. HememOpaHHble OpraHOubl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUYKHU, KIyTUKH. DYHKIIMN OPraHOUI0B KIETKH. BritoueHus.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT 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.

Hwuarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW IIPUPOLEN.

Tabmuer u cxembl: «[lepuomndeckass Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJbI BOJbD», «buocunres 6enka», «CTpoeHne Monekyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKH», «Y TIEBOAbD, «JIumuasm.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENIbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopnast pabora Ne 1. «3ydyeHue KaTaauTHYECKONW aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHUS KJIETOK DPACTEHWH, >KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIMS (TJIaCTUUECKU OOMEH) U
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Posb
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tumbel oOMena BemiecTB: aBTOTPOHBIN U TeTepoTpodHbI. Ponb GepmeHTOB B 0OMEeHE
BEILECTB U MTPEBPAILICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBass ¢a3bl ¢orocunTe3a. Peakmuu ¢dorocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMocuHTe3. XEMOCHHTE3UPYIOINUe OaKkTepuu. 3HAYE€HHWE XEMOCHHTE3a ISl JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTallbl SHepreTnyeckoro oomena. I'mukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIeTKe. | eHeTHYeCKUi KOJ W €ro CBOWCTBA. TpaHCKpUIIIIHS —
MatpuuHblii cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LIKMKIA BUpYcoB. bakTepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIe BUpYycaMu. Bupyc uMmMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpWIIHS, peBEpTaza W HWHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BAPYCHBIX 3a00JI€BaHUIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumel  muTanus», «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHKkMOHUpOBaHUe TeHa», «CuHte3 Oenka», «[eHeTnueckuii Kom», «Bupycs»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1uKa Bupyca CIIWJ{a, Oaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenune IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1k, wiM KU3HEHHBIM WK kieTku. MHTepdaza m mwmros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuunHoro cunteza JIHK. Crpoenue
XpOMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMIHBIA M TalIOMIHBI XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHNU3MOB.

lenenne xnetkn — muto3. Cramguum muto3a. [lpoiecchl, MpouUCXOIAIIMEe HAa pPa3HbIX
CTaAUsX MUTO3a. BUOIOrM4ecKkuil CMbICII MUTO3A.

[Tporpammupyemasi TuOeb KISTKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE s
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMNYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBenenne
XpoMocoM B Meio3e. KpoccuHrosep. buonornyeckuii cMbIci U 3HaUEHUE MEH03a.

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10510BBIE JKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KJIETOK — ramer (CIepMaro30H,
SUICKIIETKA) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOEHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHANBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalnun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHHE pacTeHui», «JleleHne KIETKU
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KileTOYHbI LUK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTAJIU OHTOTEHE3A».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAIOLIET0»,
«litnexnerka Miekonurawoero», «KapuoknHe3 B KIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anmInKanys «/lenenue knerkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 IpakTHYeCKue padoThI:

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

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacjiencTBeHHOCTH M H3MEHYMBOCTH OPraHM3MOB.

IIpenmer u 3agaunm reHetuku. Mcropuss pasBuTus reHeTuku. Ponb nurtonoruu u
HMOpHOJIOTHUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTo/bl TEeHETUKH (TUOPUIIOJIOTUYECKUHM, LHUTOT€HEeTHUYECKUM, MOJIEKYIIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKNE MOHATHUS. ['eHeTnyeckas CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [. MeHnnenem.
Monoru0OpuaHoe CKpelrBaHie. 3aKOH €IMHO-00pa3us ruOpuI0B epBoro nokojaeHus. [Ipasuino
JOMMHHMPOBaHMsI. 3aKOH pacIlEIUICHUs] NpU3HAaKoB. ['mnore3a uuctorel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Hcnonb30BaHue aHAMU3UPYIOLIETO CKPEIMBAHUS [T OTPE/IEICHUs TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLeIIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPa.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKNEe KapThI.

I'eneruka nona. XpoMOCOMHOE OIpPEAEIEHUE 110Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacimenoBaHue NpPHU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAclIeACTBeHHas. Posb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTepUCTHKA MOIU(PHUKAIMOHHON HM3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE PU3HAKU U UX HOpMa peakiuy. CBoiicTBa MOAU(PHUKALIMOHHON U3MEHYMBOCTH.

HacnencrBeHHast, Wiy reHOTUIMYECKasi, U3MEHUMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 ¥ TMONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kraccugukanuss MyTalnuii: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YacToTra M



MPUYHHBI MyTaluid. MyTtareHHbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACIEACTBEHHOU
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELUOBbIM, IUTOreHETUYECKUN, OHMOXUMHUYECKHM, MOJIEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/eJICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [I1[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHUs
YyelloBeKa: TreHHble Oosie3HH, OO0JIE3HM C  HACJIEJCTBEHHOW  IPelpacrloioKEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a KU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUCHHUS TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOe KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMIIMHCKOM T'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETUYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, « €eHeTHnYeCcKrue KapThl pACTEHUMN, JKUBOTHBIX
u 4denoBekay, «['eHetuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBocTH», «MoaudukannoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnm KpoBu», «MyTannoHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: MoAeTU-aMIUIMKaIuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «/{po3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpAacKu Teina), repbapuitl
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyenne moauuKkanMOHHON U3MEHUYNBOCTH, TOCTPOSHUE
BapHAallMOHHOTO psiJia U BapUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHIbl Ha TOTOBBIX
MUKpOIIpenapaTax».

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

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa U Ipolecc. 3apoKICHUE CENEKIMU U goMecTukanusa. Yuenue H. 1.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAWBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHui u kUBOTHBIX. OlLieHKa 3KcTephepa. BIM3KOpoACTBEHHOE CKpeIMBaHUEe — MHOPUIMHT.
Uucras nwHuA. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ ycrexwu.
HcKycCTBEHHBIM MyTareHe3 U IIOJIy4YeHUE IOIUIUIOUAOB. JIOCTHMXKEHUS CEJICKLMM DPACTCHMI,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Knerounas umxenepus. Kierounbie
KyJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXEHHE pacTeHuid. KIoHupoBaHuEe BBICOKONPOTYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

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

Tabmuipel u cxembl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOT000pasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonoruny, «Kierounsle KylabTyphl U KJIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenmii, repoapuii «CellbCKOX03SHCTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOJBI U JIOCTIDKEHUSI CENeKIMU PACTEeHUIl U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBosonMoHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HWKHOBEHHSI JBOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS TEOpHUS U €&
MecTO B Orosoruu. BivsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBomonUM. [laneoHToNIOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJOIMUYECKOMN JIETONUCH, Nepexoanble (hopMbl. buoreorpadpuueckue: cxXoacTBo
U paznnume GayH U Qpiop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U Pa3inuus 3MOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AaHAJOTUYHBIE, PYIUMEHTapHbBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHM3MOB HACJEICTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonoHHass Teopuss Y. [lapBuna. [lpeanochuiky BO3HUKHOBEHHUS JapBUHH3MA.
JIBIoKyle Cuibl  ABOJIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompeAeNéHHas H3MEHUYHMBOCTb, OOphba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TIOJTIOKEHUSI.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBmwxyume cuibl ((hakTopbl) HBOJIONUHM BUAOB B NMpHpoJe. MyTallMOHHBIM Mpolecc U
KOMOMHATHBHAsT W3MEHUYUBOCTh. [lomymsiiioHHbIe BOJMHBI M JApeld renoB. Uzomsauus u
MUTpaIus.

EcrectBennblii oTOOp — Hampaistomuid ¢aktop 3Bomonnd. PopMbel eCcTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJonun. [IpuMeps mpucnocoOaeHui
y OpraHu3MoB. ApoMop(03bl U UAN0-aAANITALIH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOE.



MaxkposBomonus. @opMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoMONNH.

[IpoucxoxaeHue oT HEeCIeUHATM3UPOBAHHBIX MIPEAKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuuplt u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emie», «3apoJblu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DPopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBenHbii  0TOOp», «MHOr00Opa3ue copToB pacteHuii»y, «MHOroodpasue moOpos
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Unnoanantanumny, «OO0mas aereHepauus», «JBuwxkymme cuibl 3Bodronuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3JIMYHBIMU THUIIAMHU OKPAaCKH, HAOOp IUIOA0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTICHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX W pacTeHHil», Mozaenp anmuukauusa «llepekpéct XxpomMocom», Bia)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopaTtopnast padota Ne 1. «CpaBHeHHE BUIOB MO0 MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma M €
OTHOCHUTEIJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEJCTaBICHUS O 3apOXKACHUU KW3HU. HaydyHble rUmore3sl BO3SHUKHOBEHHS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHUecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3BoJronn. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HMKHOBEHHUE MPOTOKIETKHU. [IepBble KIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie 1o dspam M nepuopaMm. Karapxeil. Apxeiickas u
npoTepo3oiickas dpel. [lanmeos3oiickas spa u €€ TEpPHOIbl: KEMOPHHCKHUMA, OpPJAOBHKCKHM,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTeprucTHKa KIMMara W TIeOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLHU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIOLMST 4YEJIOBEKAa. AHTpPOINOJOTUs KaK Hayka. Pa3BuTHe TMpEnCcTaBICHUA O
IIPOUCXOXKAECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorese3a. CxoAcTBa U pa3indusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBEHHBIN 00pa3 KHU3HHU, U3TOTOBJICHUE OPYIUIl Tpy/a, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM W BETBU 3BOJIIOLMM YEIOBEKA: ABCTPAIONUTEKH, UEIOBEK yMeEJblil,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PAaCIpPOCTpaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajoujHas  (9KBaTOpUalbHAsg), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTABUTENICH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHHUS.
EnuncTBo uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

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

Tabmumer 1 cxembl: «Bo3aukHoBeHNe COTHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa U 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAaXOJIOK
MPEJKOB COBPEMEHHOIO 4YeNoBeKa», «J/IpeBHeimme moam», «/IpeBHue moan», «llepsbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsiku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIM M300pakeHHs KaMEHHBIX OpyIuil
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTuueckas padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTEHHM W )KMBOTHBIX B
KOJUTCKITUSX ).

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

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3jesibl dKOJOTHMH. MeToAbl JKOJIOTHYECKUX
MCCIIEI0BaHUM. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKaA.

Cpenpl ~ oOuTaHUS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHAs,
BHYTPUOPraHU3MEHHasI.

Oxonoruueckue (akropel. Kmaccudukamus skomorndeckux (akTOpOB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronorndeckue puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYpPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, koomnepamus, MyTyaau3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTHKK mnonyaanuu. OCHOBHBIE IOKAa3aTeau MOIMYJISIIUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauud. JluHamuka
YUCJIICHHOCTHU MONYJISALNUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

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



Tabmumpl u cxemsl: kapta «[Ipupogabie 3081 3emuny, «Cpeapl OOUTaHHS OPraHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISLUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaAHUSY.

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

[TpakTrueckas padota Ne 2. «IToAacUéT MIOTHOCTH MOMYJISIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
NpOCTpaHCTBEHHasI, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonstne 00 3KkocucTeMe W OUOTEOlEHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrMM B 3KOocUcTeMe. Tpoduueckue (NMUIIEBbIE) YpPOBHU
skocuctembl. [lumeBbie menu u cerd. OCHOBHBIE ITOKAa3aTeNd S3KOCHCTEMBI: Omomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryIsiusi, pazsutue. CyKieccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTeMBbl. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akTop ycrouuBOoCTH 3KocucTeM. CoxpaHeHHe OMOJIOrHYeCKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II00aTbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTbl BemecTB M OHWOTEOXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHHs B ouocdepe. [1odansHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NPUPOJIbI U yenoBeuecTBa. CoxpaneHue 0MopazHooOpas3us Kak OCHOBA
ycroifunBocTu Onochepsl. OcCHOBa PaLlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuupl u cxemsl: «llumesbie nenu», «buoreHos: cocraB u cTpykTypa», «IlpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BooEMay, «ArporeHo3», «[IpuMepHbIE aHTPOTIOTCHHBIE BO3ACHUCTBUS Ha TIPUPOAYY,
«BaxkHeiilime MCTOYHHMKHM 3arps3HEHUsT BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeimas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsiit 3G ey, «DakTopbl
PaaMOaKTUBHOTO 3arps3HeHus1 Onochepn», «O0mas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Kouiekiuu — «buwoneno3y», «BpeguTenn — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pEe3yJIbTaTOB OCBOCHMS HpeaMera «buosorus» BblIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BHUTHIO, CAMOCTOSITEILHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
cBOCH JACATCIIBHOCTHU IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MpucCymumMunu CUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JImuaOCTHBIC pe3yibTaTbl OCBOCHUS IMPEAMCTA «bnonorusy JOCTUTI'alOTCA B CIAHWHCTBC
y‘Ie6HOﬁ M BOCHHUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIMOHHBIMU pOCCHfICKI/IMI/I
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIMO3HAHUS,
CaMOBOCIITMUTAaHUA W CaMOpPa3BUTHUSA, PASBUTHA BHy’[‘pCHHCfI MMOo3nuKu JIMYHOCTH, IMaTPpUOTU3MA,
YBaXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEIOBEKY TPyZAa U CTapLIEMY ITOKOJECHHUIO, B3aMMHOIO
YBaXEHHS, OEpPEe)KHOTO  OTHOIIGHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaAULUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, NIpupoae U OKPYKarollen cpee.

JImuaOCTHEBIC PE3YyIbTAaTbl OCBOCHUSA y‘I€6HOFO npeamera «buoorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paCiupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLECCE pCaln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCITATATEIBHOMN JCATCIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYyYaromerocs Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUU YIEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTHIBATDH B CBOUX ,Z[GﬁCTBHSIX HGOGXOI[I/IMOCTB KOHCTPYKTUBHOI'O
BSaHMOI[eﬁCTBHH HIOI[Qﬁ C pa3sHbIMH y6€)i(l[€HI/I$IMI/I, KYJbTYPHBIMU LICHHOCTSIMU U COLIMAJIBHBIM
MTOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTITIOHEHTOB MPH OOCYXJICHUH CIIOPHBIX BOMPOCOB OMOJIIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PonmHOMN, ropaoctu 3a CBOM Kpai, CBOKO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

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

4) 3cTeTHYEeCKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro odpasa *KU3HU (370pOBOE MHUTAHUE,
cOOJTI0/ICHNE TUTUEHUYECKUX TPaBUI U HOPM, COAJaHCUPOBAHHBIM PEKUM 3aHITHH U OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHIYAIbHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

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

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPYI0I00ue;

TFOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMATILHON HAIIPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TAaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHOM AEITeIbHOCTH, YMEHHE COBEPILIATh
OCO3HAHHBII BEIOOp OyayIell mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIEC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIEel CpeIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BaTh NMPHOOpPETaeMble IPU M3YUYEHUH OMOJOTMU 3HAHUS U YMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE NEHCTBHH, NMPUHOCALIMX BPEI OKpYKAIOUIeH MPHPOIHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
NENCTBUI U MIPeIOTBPALLATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITeIbHOCTH  OKOJIOTUYECKOH  HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBAaThCSI HMMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHHE S3BIKOBOW M YATATEIBCKOU KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaK O eIWHCTBE TNPUPOABI, UYelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHUs
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarp pecypcHbe TpoOIeMbl Pa3BUTHS YEIIOBEUECTBA, TIOMCKA ITyTeH BBIXO/a M3 TI00ATBHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecrieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWI B IIENSAX MOBBIIICHUS OOIIen
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCMOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHaluu3a M OOBSCHEHUS SBICHUN
OKPYKAIoIIero MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAaMOCTOSITENIHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS ISl pEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



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

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUIO U CaMOOOpA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS yuyeOHOro mpeamera «buoorusy BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHPOBO33pEHUs OOyYaroIUXCAd MEXAUCLUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenr(uKy METOAOB IMO3HAHMS, HUCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHME, IpOIlecC, CHCTeMa, HayuHbld (DakT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (103HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHOW T'PAMOTHOCTH M COLMAIBHON KOMITETCHIIMH OOYyYaroIInuXCs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON ITPAKTHKE.

MeranpeameTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbl CPEIHEro o0Iero odpa3oBaHMs
JOJIKHBI OTPaXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

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

UCIIOJIb30BaTh IPM OCBOCHMM 3HAaHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATHUSAMU);

ONpEACIATh LENN JAEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUU HUX JOCTHXKEHWUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHSTHUSI JUIsl 0ObsACHEHUs (AKTOB M SIBICHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JETyKTHBHbIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B paccCMaTpUBAEMBIX SBICHHAX, (POPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

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

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBaTb W BBIIOJHATH PAa0OTy B YCJIOBUSAX pPEAIbHOIO, BHUPTYAJIbHOTO U
KOMOMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIa/IETh HABBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AEATENbHOCTH, HaBbIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllMY, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsiX, B TOM YHCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

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

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33/1ayu B 00pa30BaTEIbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHHs, HaXOAuUTh AapryMEHThl [UIs JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh IOJYYEHHBbIE B XOJI€ PpELICHUS 3a7aud pe3yjiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MMOUCK MEPEeHOCca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HWJEH, NpEJiaraTh OPHUTHHAIBHBIE TOJXOIbl W PEUICHHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HH(OPMALMIO DPA3NIUYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMMOM JIJIsi BEITIOJIHEHUS YUEOHBIX 3a]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYroe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB AUAJIOTA WK JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JPYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M MHIUBUAYAJIbHONH pabOTHI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4jeHa KOJUIEKTHUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJA U KAXKIOr0 yYaCTHMKA KOMaH[bl B OOIMI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEJEHUE B PA3IMYHBIX CHUTYalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpPoOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEIeBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 337ayll B 00pa30BATENbHOM JEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IPeMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBINA M KYIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
¥ MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIHTaTOB U OCHOBAHUI, HCIIOIB30BATh MPUEMBI pedieKcun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds U IPYrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM MO OCBOEGHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJIbI
JeSTEIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI M0 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (D)OpPMHpPOBaAHHH COBPEMEHHOIN €CTECTBEHHO-HAy4YHOH KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOEKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opranusM, Mertabonu3Mm (OOMEH BelleCcTB U IpEBpalleHHEe JHEpPruM), TOMEeocTa3
(camoperynsuusi), YpOBHEBas OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
LEeHTpajbHas JorMa MoJeKylspHoi Ouonorum), 3akonbel (I. Mennens, T. Moprana, H. U.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3ust U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Baguiosa), onpeaensTh rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/eTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJACHUE U OMHMCaHHE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHU3aluss U TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IpPEBpallCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IMIIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOTy4YE€HHbIE 3HAHUA Uil OOBSICHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS NPAKTUYECKUX PELICHUH B MOBCEIHEBHON KHU3HHU C IIETIbI0 00ECIIeUeHUS
0€30MaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUSI HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTUH JJIsl palliOHAILHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MpPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS M3 pa3jIMYHbIX HMCTOYHUKOB (CpencTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro WHPOPMANHMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BATh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHble pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

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

YMEHHE PacCKpbIBATH COJIEPKAHUE OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, MOMYIISIIINS,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) 3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLEHTHI, LIENH MUTaHUs, SKOJIorHyeckas nupaMua, ouoreoueHos, ouocdepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasckoro), onpeaensTs rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJa/IeTh METOJAaMH Hay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBENEHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3YyJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeNIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOrMYEeCKUX 00BEKTOB: BHUJIOB,
HOMYJSAIUM, TMPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MOTOKA YHEPIHH B 3KOCHCTEMaX, aHTPOIIOI€HHBIX N3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIC 3HAHUA N7 OOBSCHEHUS OMOJOTMYECKUX MPOILIECCOB U
SBIICHUH, 17151 IPUHATHSA IPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LENbIO OOeCTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPONHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM Ouosorun Ui paLMOHAIIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaxX (LleNU MUTAHUA);

YMEHHUE BBINOJHATH JIAOOPAaTOPHbIE M MPAKTHUYECKUEe paboThl, COONOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKAHUA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHHUA W3 Pa3IMYHbIX HMCTOYHUKOB (CpeacTBa
MaccoBOW HH(pOpMalMK, HAay4yHO-IOMYJSPHbIE MaTepuallbl), paccMaTpUBaTh IJI00AIbHbIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

yMEHHE CO3[aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUs, 00001mas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPAaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 0.5 0.5 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41¢292
PasMHOXEeHUE U MTHAMBUAYATIBHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 Pesepetioe Bpes L https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmorexa [IOK
1 IBOMOLKOHHAS GHONOTHA 9 1 1 https://m.edsoo.ru/7f4lcc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 1 https://m.edso.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

MyHununaiabHoe o0meo0pa3oBaresibHOe yupexaenue «Cpennss o0umeodpazoBareabHas Ko0gIa Ne8»

c.HoBoceaunukoe

IIpusoxkenue K

PABOYEN IMNPOI'PAMME
(Unentudukarop 2619883)

yueOHoro npeamera «buoJsiorusi. bazoBblii ypoBeHb»

s ooyuarommxest 10 — 11 xmaccos



HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpouabubie IIpakTuuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
04.09.2023 https://m.edsoo.ru/863e632a
5 Mertoabl TO3HAHUS JKUBOW MTPUPOJIBI. 1 05 bubnuorexa [JOK
Bxonnas koHTpoibHas paboTa. ' 11.09.2023  https://m.eds00.ru/863e6122
3 buonornueckue cucremsl, MpoLECCHI 1 bubnuorexa [JOK
U UX U3Y4YEHHE 18.09.2023  https://m.eds00.ru/863e6564
4 XuMHYECKU cOCTaB KeTKU. Boja u 1 bubmuoreka [JOK
MUHEpAJIbHBIE COJIN 25.09.2023 @ https://m.eds00.ru/863e674e
bu6mmoreka [IOK
> beamat. Cocras n crpoeine benko 1 02.10.2023  https://m.edsoo.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHast
5 pabota Ne 1 «M3yuenue 1 05 bubnnorexka [JOK
KaTAIUTUYECKOW aKTUBHOCTH ' 09.10.2023  https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMIIIa3bl
WJIM KaTalasbl)y»
bu6mmorexa [IOK
! YreBomsL. JhmazE 1 16.10.2023  https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 Hyxtentobsie kuexotst. ATO 1 23.10.2023  https://m.edso0.ru/863e6d5¢c



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

I/ICTOpI/ISI " MCTOABI U3YUYCHUSA

bubmuoreka [JOK

o kietku. Kinerounas teopust 06.11.2023  https://m.edso0.ru/863e6e88
10 Knerka kak 1iemoctHas skuBast
cucTema 13.11.2023
CtpoeHue 3yKapuoTHYECKOU
kieTku. Jlaboparopras padora No 2
«M3ydeHne cTpOCHUS KIETOK bubmuoreka [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
. 20.11.2023
OakTepHii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKPOIpENapaTax u ux
OTIMCAHHE
bubmuorexa [JOK
12 O6men BemecTs wm MeTabom3M 27.11.2023 https://m.edsogru/863e766c
®ortocuHTe3. XEMOCHUHTE3. BuGmiorexa LIOK
13 Konrposteras padora 3a 1 05 04.12.2023  https://m.edsoo.ru/863e7c98
MOJIYroJue
. bubnuoteka [JOK
14 JHepreTiicckui 0omen 11.12.2023  https://m.edso0o.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [lenenue
KJIeTku. Muto3. JlabopaTopnast Bu6morexa [JOK
15 padora Ne 3 «Habmozetne muto3a B 05 18.12.2023  https://m.edso00.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKpOIIpernapaTax»
16 Bruocunres Oenka. Peakiusa bubmuorexa [JOK
MaTpPUYHOTO CHHTE3a 25.12.2023 @ https://m.eds00.ru/863e796e
bu6mmorexa [IOK
17 Tpancmumt — brocuntes benia 08.01.2024  https://m.edsoo.ru/863e796e
18 Hexknerounsie (opMbl KU3HH — bubnnorexa [JOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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

BUPYCHI 15.01.2024  https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI pa3MHOXKEHHST OPTaHU3MOB 99 01.2024 https://m.eds00.ru/863e81b6
T https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meiios 29.01.2024  https://m.edsoo.ru/863e7f4a
OO0pazoBaHue 1 pa3BUTHE TIOJOBBIX
KJ1eTOK. OII010TBOPEHUE.
21 Jlaboparopnas pabota Ne 4 05 bubnuorexa [JOK
«3yueHne cTpoeHus MOJIOBBIX ' 05.02.2024  https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»»
99 WNunuBunyanbHOE pa3BUTHE bu6mmorexa [IOK
OpraHU3MOB 12.02.2024  https://m.eds00.ru/863e8436
93 I'enernka — Hayka o bubnnoreka [JOK
HACJIEJACTBEHHOCTH ¥ M3MEHYUBOCTH 19.02.2024  https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACTIEI0BaHUS
24 MpU3HAKOB. MoHOTHOpUIHOE bubmmorexa [JOK
P ’ PiA 26.02.2024  https://m.eds00.ru/863e8878
CKpEIIMBaHUE
UTHOPUIHOE CKpelUBaHue. 3aKOH
25 feBaBI/II:()ZI/Ii[/IOFO Hainlj OBaHUsA bubmmorexa [OK
A 04.03.2024  https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuerieHHOE HaclleJ0BaHue
npu3HakoB. JlaboparopHas pabota
26 Ne 5 «M3yueHue pe3ynbTaToB 05 bubnuorexa [JOK
MOHOTHOPUIAHOTO U JUTHOPHUIHOTO ' 11.03.2024  https://m.eds00.ru/863e8c60

CKpeUIMBaHus y Apo30(uiIbl Ha
TOTOBBIX MUKpOIpenapaTax»»



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
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

97 I'eneruka nona. HacnenoBanue 1 bubmuoreka [JOK
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM 18.03.2024  https://m.eds00.ru/863e8c60
28 H3menunuBocTh. HeHacnencTBeHHas 1 bubmuorexa [JOK
W3MEHYUBOCTbD. 01.04.2024  https://m.edsoo.ru/863e8efe
HacnencTenHnass U3MEHYUBOCTD.
29 JlaGopaTopHas pabota Ne 7. 1 05 bubnnoreka [HOK
«AHanu3 MyTaluui y 1po3oduisl Ha 08.04.2024  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpermapaTax»
bu6mmoreka [IOK
30 Peneriia ueonexa 1 15.04.2024  https://m.eds00.ru/863e8d78
PesepBHEIi ypok. O000IICHHE 110
31 TeMe «HaciaencTBeHHOCTh U 1 99 04.2024
M3MEHYMBOCTH OPraHU3MOBY
32 Cenexius Kak HayKa M IMpoIiece 1 bubmmorexa [JOK
29.04.2024  https://m.edso0o.ru/863e9214
bubnuoteka [JOK
33 Hrorosas KoHTpOIbHAT paboTa. 1 06.05.2024 https://m.edsogru/863e9214
buotexHonorus Kak orpacib
34 MIPOU3BOJICTBA . METOIbI U 1 bu6mmoreka [IOK
JOCTUKEHHMS CEJIEKIIUU PACTEHUN U https://m.eds00.ru/863e9336
YKUBOTHBIX.
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3ydeHUS 1 bubmorexa HOK
B A i 06.09.2023  https://m.edsoo.ru/863ea20e
Hctopust pa3BuTHs peaCTaBICHUN
2 00 sBomronuu. BxoaHoe 1 1 bubmorexa LHOK
HIHL BXOA 13.09.2023  https://m.eds00.ru/863e9570
KOHTPOJIbHOE TECTUPOBAHUS
bubmuorexa [JOK
3 M 1
HKPOSBOIIORI 20.09.2023  https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
S/IMHUIIA BUJIA W DBOJTFOITHH.
4 Hl;60 I.;To Hilf[ abora ;0 1 1 0.5 bubmmorexa [JOK
paTOpHaz b B ' 27.09.2023  https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OITOTHIECKOMY KPUTEPHIO)
5 JIBIOKyIIME CUITBI (JIEMEHTapHbIe 1 bubnuoreka [IOK
(haKTOpBI) SBOTIOLIUU 04.10.2023  https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 E 1
CTCCTBCHHBIH OTOOP H €O popMe! 11.10.2023  https://m.edso0.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH00Opa3zoBanue. JlaboparopHast 1 05 bubnuotexa [JOK
pabota Ne 2 «Onucanue ' 18.10.2023  https://m.eds00.ru/863e9fde

HpI/ICHOCO6HCHHOCTI/I OopraHuisMa u
€€ OTHOCUTEILHOTO XapaxkTepa»



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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Hamnpasnenus u nytu

bubmuoreka [JOK

8 MaKpPO3BOJTIOIUH 25.10.2023 | https://m.edsoo0.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIONNN 08.11.2023
10 Hcropus xu3Hu Ha 3emiie 1 METObI
e€ u3ydeHUs 15.11.2023
1 I'unoTe3bl NPOUCXOKACHUS )KU3HU bubmumoreka [IOK
Ha 3emiie 22.11.2023  https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie o 3pam bubnnoreka [JOK
U TIepuoIaM 29.11.2023  https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTEIBHOTO U KUBOTHOTO MHPA.
13 [IpakTuueckas padorta Ne 1 05 bubnnoreka [JOK
«M3yueHne ucKomaeMbIX OCTaTKOB 06.12.2023  https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUTCKITHSIX
14 CoBpeMeHHas cuctema bubnunorexa [JOK
OpraHUYeCcKOro Mupa 13.12.2023  https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEJIOBEKa bu6mmoreka [IOK
(aHTpoMOTeHe3) 20.12.2023 = https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnuoreka [IOK
aHTPOIIOTeHE3a 27.12.2023  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLUU
YyeJoBeKa 10.01.2024
18 UenoBeyeckue pachl U MPUPOTHBIE bubnuorexa [JOK
aJarTanuy YeJIoBeKa 17.01.2024 @ https://m.edsoo0.ru/863eaea2
19 PesepBHblil ypok. O6006111eH1E 110
TeMe «BO3HMKHOBEHHE U Pa3BUTHE 24.01.2024



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
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

JKA3HU HaA 3eMIIe)

20 €]
KOJIOTHS KaK HayKa 31.01.2024
21 Cpenpl 00uTaHUS U YKOJIOTHYECKHE bubmuoreka [JOK
(hakTopsI 07.02.2024  https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH
22 ACTEHUH U3 Pa3HBIX MECT 0.5 bubmorexa LHOK
P P ' 14.02.2024  https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCay»
bu6mmorexa [IOK
23 b
HOTHHCCKHC (aKTOpL 21.02.2024  https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktudeckast padbora
24 No 2 «1 & .
02 « oafqu IUIOTHOCTH 0.5 98.02.2024
MIOMYJISIIIAIA pa3HbIX BUOB
pacTeHu»
o5 Coob1ecTBa OpraHu3MOB — bubnunorexa [JOK
OHOoLIEeHO03 06.03.2024  https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) 13.03.2024  https://m.edso0o.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 ODKOJIOTHYECKUE TUPAMUIEI bubmorexa [TOK
. P ) 20.03.2024  https://m.edso0.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [IpupoHbIE S5KOCUCTEMBI

03.04.2024



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

29

AHTpOHOFeHHBIe 9KOCHCTCMbI

10.04.2024
30 buocdepa — rnobanpHas 1 bubnuoreka [IOK
9KOCUCTEMA 3eMIIU 17.04.2024  https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
ouochepsl 24.04.2024 = https://m.edsoo.ru/863ebd16
32 HToroBast KOHTpOJIbHAs paboTa. 1 08.05.2024
33 YenoeuecTBO B Onochepe 3emin 1 15.05.2024
34 CocyniecTBoBaHHE IPUPOIBI U 1 bubnnorexa [HOK
YeJI0BEUECTBA 22.05.2024  https://m.edsoo.ru/863ebale
OBLIEE KOJIMYECTBO YACOB I10 34 95

[NPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






