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INOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuiu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3ynbTaToB O0yueHUsi U TpeOOBaHUN K YPOBHIO NMOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IO3HAHMU >KUBOM MPUPOIBI M 0OECHeueHHH CYHIECTBOBAHMS YeJIOBEYECKOIO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu o0y4eHus,
BOCIIUTAaHUSI M Pa3BUTUS OOyYarOIIMXCs CpeacTBamMu y4yeOHoro mpeamera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHHue Io
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO MarepHaia c
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH 00pa3oBaTeIbLHOTO MpoIlecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B mnporpamme 1o OHONIOTMU Tak)Ke YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON JI€ATEIbHOCTH/yUeOHBIX AEMCTBHUI 00ydYaronuxcs mno
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojioruw, Oiarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HANPaBIEHHOCTh HA PAa3BUTHUE 3HAHUI, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMil  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoii cpene. IlosToMy Hapsiay ¢ H3ydeHHEM OOMEOMOIOTHUYECKHX TEOPHH, a TaKkKe
3HaHWUH O CTPOEHUU KUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAOLIUX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYEHHBIX
3HaHWH B TOBCETHEBHOM XKM3HU IS PEIICHUs MPUKIAAHBIX 3a/1a4, B TOM YKCie: MPOPUIaKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K MPUKIAJAHOM HANpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH UIS pEIICHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeAronaraet
dopmupoBaHHE y O0YYarOIIUXCS CIIOCOOHOCTH aanTHPOBAThCS K W3MEHEHHSM JTUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (popMupoBaHue Yy OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUpPOIe, €€ OTIIMIUTEIBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, YKOJIOTUYECKOTO MBIIIUICHUS, [IGHHOCTHOTO OTHOUICHHUS K )KMBOH NMPHUPOJIE U YETIOBEKY.

bonbmioe 3HadeHwe OwWoNOTHs HMMEET TakKe JUIsl PELIEHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
Oouosoruun obecreunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJICKTYyaJIbHBIX,
KOMMYHHUKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
MHTETpaIy OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYrHMX y4eOHBIX MpPEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MONOXKEHUS O MTpeJHA3HAUYCHUH Y9eOHOTO
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npenvera «buoNOTHs» COCTaBUIM OCHOBY JUIS ONPEIENICHUS TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0YYarOIIMUEcs TOJKHBI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYphI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTHYECKOW nesTenbHocTH. Oco00e MeCTO B ATOM cHCTeME 3HAHWUU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS y4eOHOro Marepuaga B TporpamMme Mo OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
J)KMUBOM TPUPOABI, O €€ YPOBHEBOM OpraHvM3aldd W 3BOJIOUMM. B COOTBETCTBMHM C 3THUM B
CTpYKType y4deOHoro npeamera «bHoOnOrus» BbIIEICHBI CISAYIOLIUE COAEpKATEIbHbIC JINHUU:
«buonorust kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJJICHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra U NpuoOpeTeHrne YMEHHUI MCIOB30BaTh 3TU 3HAHUS AJISl TPAMOTHBIX JIEHCTBUH B
OTHONIICHUH 00BEKTOB )KMUBOW IIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

JlocTuxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMBbl 3HAaHUKH O OHOJOTHYECKHX TEOpHUSAX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWjaX, CIyXKalluX OCHOBOW s (opMupoBaHUs
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJaX HAy4yHOIO MO3HAHUf,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOyYaromMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyUEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHSI OPTaHHU3AIINN;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHre y OOYyYarOmMXCs YMEHHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM TMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TOBBIIICHHUS YPOBHSI DKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHUE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEAHEBHOM JKHU3HHU JIJIST OIEHKH
MOCJIEICTBUI CBOEH JAEATENILHOCTH IO OTHOIICHUIO K OKpY)KAIoLIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUH.

B cucreme cpemnero obmiero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
ABIISIETCS 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEeIMETHOW oO0nacTu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YpOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJUTCS
68 yaco: B 10 knacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 gaca (1 yac B Heneno).
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COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuHOI KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeToap! o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, ONMCAaHNe, H3MEpEHHE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW IPUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALHSA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTIUYHE >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpolicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTHYECKHH ), OMOCHEPHBI.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
IPUPOIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKHM.  XUMHUYECKHE  DJEMEHThl:  MaKpO3JIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpAIbHBIX BelleCcTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMMHOKHCIOTH. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl O€IKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karamusaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. Oriauuus  ¢GEepMEHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNMCcaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  Tpurauuepunasl, ¢ochonunuapl, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne um ¢ynkumun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. Kierounas Teopuss — mpuMep B3aMMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/IbI U3yUEeHUSI KIETKH.



KrneTka kak nenoctHas xuBasi cuctema. OOIIme Mpu3Haky KIETOK: 3aMKHYTasi HapysKHast
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, CucTeMa CHHTE3a Oeka.

Tumbl KIETOK: JyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOEHUS
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KUBOTHOMN U TPUOHON KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa M (QyHknuu. lluTomnmazmMa u €€ OpraHOUIBL
OnxnomemOpannbie opranoubl kietku: DI1C, anmapar ['onbmku, mru3ocomsl. [loayaBTOHOMHBIC
OpraHoubl KJIETKH: MHUTOXOHJPHUH, MuacTuibl. [IpoucxoxaeHue MHUTOXOHAPUNA U TUIACTU/I.
Bunaer mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, HEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHus.

Anpo — perynsaTopHslit neHTp KiaeTku. CTpoeHue siapa: aaepHas o00jiouka, Kapuoria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpaumMu:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM  IPUPOAE,
«PacrnipeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuer u cxembl: «l[lepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyibl Oenka», «CTpoeHne GpepmMeHTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenne monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKOU
KIeTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpOeHUEe pacTUTENbHON KiIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKN», «Y TIeBOAbY, «JIMnuas».

OOGopynoBaHHe: CBETOBOM MHMKPOCKOIN, OOOpYyIOBaHWE JJIs MPOBEACHHS HAOIIOICHUN,
MU3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHme KaTaTUTHYECKOW aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHIIa3bl MM KaTanas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHUS KJIETOK PACTCHHM, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneaTeJIbHOCTDH KJIETKH.

OOMeH BemiecTB, WIH METa0ONu3M. ACCUMWIAIMUS (IJIACTUYECKU OOMEeH) u
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEILECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocunTesa.
OddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha OTOCUHTE3 U CIIOCOOBI MOBHITIICHUS €TI0 MTPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UPYIIIUe OakTepuu. 3HAYCHHE XEMOCHHTe3a ISl KU3HU Ha
3emute.

DHepretudyeckuii oOMeH B  KJeTKe. PacmienieHue BEMIeCTB, BBIJACICHUE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTalbl JHEpreTuyeckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucinopoaHoe oOKHCI€HHE, WIM KJIETOYHOEe JbixaHue. OKHUCIHUTENIbHOE
dbochopunupoBanue. IPPEeKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. leHernueckas wunpopmamms u JHK. Peammzanus
reHeTH4YecKol mHpopManuu B KiIeTKe. | eHeTHYeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIILIHS —



matpuunblii cuaTe3 PHK. Tpancnsanus — 6unocunres 6enka. Dtanbl Tpancasiuud. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepnodaru. bonesnn
pacTeHHi, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoaeduinTa yeaoBeka

(BUY) — Boszoymutenp CIIMJla. OOpatHas TpaHCKPHUIIMA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbuos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabmupt u cxembl:  «Tunbl  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHkMoHUpoBaHue reHa», «Cunre3  Oenka», «l'eHetnueckuii  Kom», «Bupycsi,
«bakrepnotdarn», «Crpoenme wu sku3HeHHBIH 1wmka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanmsa JJHK».

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

Tema 5. PazMHoOKeHHe U MHAUBHAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

KneTounslii 1uKi, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilponeccst,
npotekaromue B uHTEpdaze. Permmukamms — peakuuss marpuyHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHJMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jlenenne xnetkn — muto3. Cramgum muto3a. Ilpoiecchl, MpoucXonslIe Ha pa3HbIX
CTaZuAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosoe M MosioBoe. Buapl  Oecrnosioro
Pa3MHOXKEHHUS: JIeJIeHHE HaJlBOE€, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. MCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUIS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYHUS OT OECIOI0ro.

Meiios. Craguu meio3a. [lpormeccel, mpoucxomsmiue Ha cTagusx meiosza. [loBenenue
XpoMocoM B Meiio3e. KpoccnHrosep. buosnornueckuii CMbIC U 3HAUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10jI0BBIE XKene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3zoBaHHE U pa3BUTHE IMOJOBBIX KJIETOK — raMeT (CrepMaTo30u,
AllleKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. Omtonorsopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTpysLus,
opranoretes. [ToctamOproHanbHoe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n pa3Butne pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHUsS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMBbI pa3MHOKEHHUS OPTaHU3MOBY, «J/IBOWHOE OTIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXEHUE pPACTCHUI», «[lejleHne KIeTKH
Oaktepuit»y, «CTpoeHHE TIOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KIIETOUHBIA UK,
«Pemmukanus THK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHE», «I'amMeTOreHes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaIUN OHTOTEHE3A).



O6opynoBaHue: MHKPOCKOI, MUKpompenaparbl «CrepMaTo30HIbl MIIEKOIUTAIOLIETOY,
«Siueknerka miekonuTaromero», «KapuokuHe3 B KJIETKax KOpElIKa JyKa», MarHUTHas
Moieb-anruKanus «/lenenue kinetkny», monens JJHK, Mogens MeTadazHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas padora Ne 3. «HabmoieHue MUTO3a B KIIETKaX KOHYMKA KOPEIIKA JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlabopatopuast pabora Ne 4. «/3ydyeHue CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. lcropus pa3Butvs reHeTukd. Ponbs nuronorum u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIOIIOTUYECKUH, LUTOTeHETHYECKH, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHUS. | eHeTHYecKass CHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEAOBaHUS  MPHU3HAKOB, ycTaHoBIeHHble [.  MeHnenem.
MounorubpunHoe cKpelBaHue. 3aKoH eIMH0-00pa3us ruOpuaI0B MepBoro nokosnenus. [Ipasuno
JOMUHUPOBAHUS. 3aKOH pacHICIUICHUs Npu3HakoB. [umnore3a umctoTel ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpemMBaHHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlMBaHUE.
Hcrnonbp30BaHne aHATM3UPYIOMIETO CKPEIIMBAHUS 1JIs ONIPEIeNICHUs T€HOTHIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJe0BaHuI0 TeHOB. HapylieHue ciernyienusi TeHOB B pe3yibTaTe KPOCCUHTOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enetuka mosa. XpoMOCOMHOE OIpeAeNICHHE T0Jia. AYyTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mbl. HacinenoBaHue NPU3HAKOB, CIEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS M HacleACTBeHHas. Ponb cpeibl
B HEHACIEJCTBEHHOW HW3MEHUYMBOCTH. XapaKTEPUCTUKA MOJUPUKANMOHHON HW3MEHUUBOCTH.
BapuanuonHssiii psg u BapuanroHHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencTBenHas, Wi reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u MoNOBOM mpomecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
M3MEHYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
NPUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

BresinepHas HacneCTBEHHOCTh U U3BMEHUHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TE€HEATOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXMMHUYECKUN, MOJICKYISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpe/le/ieHHe TEeHOTHUIA: TOJIHOTEHOMHOE CEKBEHUPOBAHMUE,
TEHOTHIUpPOBaHKWE, B ToM yucie ¢ nomompio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YelnoBeKa: TeHHbIe OoNie3HH, OONE3HM ¢ HACIEICTBEHHON  MpeapacroiioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue ¢ TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HHU, TUATHOCTUKH, MPO(PUIAKTUKHA U JICYCHUS T€HETHICCKUX
Oose3Heil. MenuKo-rTeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUYECHHWE MEIAUITMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUSHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemMoHcTpaumuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
PecoBckwnii, H. Y. BaBuiios.



Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durunOpumHoe ckpenuBanuey, «L[uTomorndeckue OCHOBBI IJUTHOPUIHOTO CKPEIIHMBAHHS,
«Meito3», «B3auMozeiicTBrue ajuleNbHBIX T€HOBY, «l eHeTnyecKkne KapThl pacCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHetuka monay, «3aKOHOMEPHOCTHU HACJIECAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buubl wu3MenunBoctu», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropan, «['eHeTrKa rpynm KpoBu», «MyTamuoHHAs
U3MEHYUBOCTbY.

Ob6opynoBanue: MoAenU-amUIMKanuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomHoe
JOMHUHHUpOBaHUE», «urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKOI H
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 5. «M3ydyenue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEILIMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaboparopHas padota Ne 6. «M3yuenre MoaU(PUKAITMOHHON U3MEHUYUBOCTH, ITOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopuas pabora Ne 7. «Anamu3 wmyrtanmuii y Jpo3oduibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CoctaBieHue U aHaJIN3 POJOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKUnH U goMecTukanus. Yuenue H. U.
BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTOoOpaszusi KyJIbTYpHBIX pacTeHuid. lleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KMBOTHBIX. COpT, IOPOAA, IITAMM.

CoBpeMeHHbIE METObI CENeKIMU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuii u kUBOTHBIX. OlIeHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEIIUBaHUE — MHOPUIMHT.
Uucrtass nunug. CkpeuuBaHMe YHUCTHIX JHHWA. ['erepo3uc, wunm TruOpuUIHAs CuUja.
Hepoacteennoe ckpemuBanue — ayropuaur. OtnanéHHas ruOpuau3amus U e€ yCrexwu.
NcKkyCCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJUIIOUIOB. J[OCTMIKEHHSI CEJIEKUHUH PacCTEHUI,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. ITambl CO3JaHUs
pexombunantHot JIHK wu Tpancrenneix opranusmoB. Kinerounas wumxkenepus. Knetounsie
KyJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiIIoHMpoBaHME BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHME M JTH4eckue mpobremsl. MO -
T€HETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. W. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®@. lBaHoB.

Tabmuiel U cxeMmbl: kKapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pactenuit», «Ilopoapl mOMaNTHUX XKHBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHUi», «OTnanéHHas
rubpuam3amusy, «Paboter akagemmuka M. @. HWsanoBay, «[lomummounnus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTypel UM KJIOHHUpOBaHUE», «KOHCTpynpoBaHWE M TEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035ICTBEHHBIE PACTECHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METOJbl U JIOCTUKEHUS CEJIEKIMU PACTEHUM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, TA0OPATOPHUIO arPOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

11 KUIIACC



Tema 1. JBosonMOHHAsA 0HOJIOTHS.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. ODBOJIOLMOHHAS TEOpUS U €€
MecTO B OMojI0ruu. BiusHue 3BONIOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HAyK.

CBuzerenbctBa 3Bomtonuu. [laneoHTosnornyeckue: MOCIEAOBATENbHOCTh IOSBIICHUS
BUJIOB B MAJICOHTOJIOIMYECKOH JIETONUCH, IIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IMyusl 3MOPHOHOB PA3HBIX BHUJOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX ITyTEH Y BCEX OPTaHU3MOB.

OpomonnonHas Teopus Y. JlapBunHa. Ilpenmnochiiku BO3HMKHOBEHMS JIapBHHM3MA.
JIBIKymme Cuibl  9BOJMIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHYMBOCTb, OoOprOa 3a CyllecTBOBaHME,
€CTECTBEHHBINA OTOOD).

Cunternyeckas Teopust 3Boonun (CTI) u e€ 0OCHOBHBIE IOJIOKEHHUS.

Muxkposomtonus. [lonynanus kak eMHULA BUAA U IBOJIIOLUH.

JBmwxyume cuiibl ((hakTopbl) 3BOJIOLUM BUAOB B NpHpoJe. MyTallMOHHBIM mpoluecc U
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomynsivoHHBIE BOJIHBI U Apedd reHoB. M3onauusa u
MUTpaLys.

EcrectBenHbIii 0TOOp — Hampapisromui ¢axTop sBoionnu. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcnioco0neHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bositouuu. [IpuMeps! npucnocodieHnit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3JATI TALUH.

Bun u BumooOpazoBanue. Kputepunm Buga. OcHOBHblE (QOpPMBI BUI000pa30BaHUSA:
reorpagpuueckoe, 3K0JI0rHUECcKoe.

Makposomtonusi. @opmbl 3BoIIONUU: QUIETUYECKas, TUBEPIeHTHAs, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3BoMONNN.

[IpoucxoxaeHne  OT  HECMEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anys. AfanTuBHas paadaiusl.
JdemoHcTpaumuu:

[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emiey», «3apobIlu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl OOprOBI 3a CYIIECTBOBaHHUEY,
«EctectBeHHbIit  0TOOp», «MHOrooOpazue COpTOB pacTeHui», «MHoroobpasue M0poa
KUBOTHBIX», «[Tonmynsauum, «MyTtannoHHas W3MEHUYUBOCTbHY, «ApOoMOpP(O3bD»,
«Mnnoanantammmny», «OO0mas nereHepanusy, «JBwkyime cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. lapsuna», «bopwba 3a cymiectBoBaHue», «IIpucrnoco0i1eHHOCTh
Opranu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH, HAOOp TIIO0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJieNb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJielb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

Buoreorpaduyeckas kapra wmupa, KOIeKIus «QDPOpMBI COXPAaHHOCTH HCKOMAeMbIX
’KMBOTHBIX M pacTeHMil», Mojens anmukanus «llepekpéct xpoMocom», BiIakHbIE MpernapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «Jpozodumna» (Hopma,
MyTaruu GOpMbI KPUTBEB M OKPACKH TEIA).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopnas padota Ne 1. «CpaBHEeHHE BUAOB 0 MOP(OJIOTHIECKOMY KPUTEPHUIOY.



JlaGopatopHass pabora Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIBHOTO XapaKTEPa».

Tema 2. Bo3HHKHOBeHHe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuyHble MpPEACTABICHUS O 3apOXKIACHUU XKU3HU. HaydHble runoTe3bl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKOW 3BorOIMKU. HauanpHble Tanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pazeutne ku3Hu Ha 3emsie 1o Hdpam W nepuomaMm. Karapxed. Apxeiickas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHUICKUN, OpPJTOBUKCKUH,
CUITYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ Iepuoabl: TPHACOBBIN, FOPCKUI, MEJIIOBOM.

KaitHo3oiickas 3pa 1 €€ nepuopl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M IeoJIoTMYecKuX IpoueccoB. OCHOBHBIE ATambl ABOJIIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHwue,
paciBeT U BBIMUPAHUE TPYIIIT )KUBBIX OPraHU3MOB.

Cucrtema OpraHM4ecKOro MHpa Kak oTpa)xeHue 3Booururd. OCHOBHbIE CUCTEMATUYECKUE
IpYIIbl OPraHU3MOB.

OBOJIIOLIMSL  4YEJIOBEKAa. AHTPOINOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKACHUN YesloBeKa. MeToibl 3yueHus: aHTpororene3a. CxoAcTBa U pa3inyusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMAaTUUYECKOE MTOJIOKEHUE YEJIOBEKA.

JBuwxymue cunbl  ((paxkTopel) aHTpomoreHesa. HacnencTBeHHass H3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYIAUM Tpy/aa, MBIIIJICHHE,
peyb.

OcCHOBHBIE CTaJuU M BETBHU HBOJIIOLIMM YEJIOBEKA: ABCTPAJIONUTEKH, YEIOBEK yMEIbIi,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymHbld. Haxonku
UCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHs.

Yenoseueckue pacbl. OCHOBHbIE OOJIBLIME pachl: €BpoONeouaHas (eBpas3uiickas), Herpo-
aBcTpajiousiHas  (dKBaTOpuaidbHasg), MOHTOJOUIHAs  (a3MaTCKO-aMepuKaHckas).  YUepTsl
OPUCHOCOOICHHOCTH TMpPEACTAaBUTENEH UelOBEYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Omapun, C. Munep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxemsl: «Bo3HukHOBeHHe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYEeCcKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHass kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasl CUCTEMAa OPraHUYeCKOro mMupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YyelloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAXOJIOK
IIPEIKOB COBPEMEHHOIO 4YejoBeKa», «JlpeBHelmme moan», «/peBHue mroan», «llepBbie
COBpEMEHHBIE J0N», «UenoBeueckre pachl».

Ob6opynoBanue: Mymsiku  «lIporcxoxkaenue denoBeka» (OIOCTBI  aBCTPATOMHUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KpPOMaHbOHIIA), CIENKHA WIN M300pakeHHs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeNoBeKa (KaMHH-4YOIIMEphl, pyOuia, ckpebiia), TeoXpOoHOJIOrHYecKas Tabiaula,
KoJuteKus «@OpMbI COXPAaHHOCTH HUCKOMAEMBIX )KMBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHue ucKomaeMbIX OCTaTKOB PACTCHHUI M KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAueCKUil My3eil).
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Tema 3. OpranusMsbl U OKpYKal0Ias cpeaa.

Okonorus Kak Hayka. 3ajadd M pas3lesbl  AKOJOTMH. MeToJbl 3KOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3AYILHAs,  IIOYBEHHas,
BHYTPUOPTaHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanust skonoruyeckux (pakropoB: aOHOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleiCTBUE SKOJIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuornueckue  (akTophl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucnocoOeHus OpraHu3MoOB K JEHCTBUIO aOMOTHYECKHX (haKTOPOB. bruojornueckue puTMel.

buornueckue  ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYpEHLUS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyaaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aUMO/JICHCTBHI JJISl CYIIECTBOBAHUS OPTaHMU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyasinuu. OCHOBHBIE TIOKa3aTelad MOIYJISALUU:
YHCICHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEpPTHOCTb, NPUPOCT, Murpanus. JuHamunka
YHUCICHHOCTU MONYJISLMU U €€ PEryIsIus.

JdemoHcTpaumMu:

[Toptpetsl: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuubt u cxemsl: kaprta «[Ipupoaasie 30HbI 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llomymsanun», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH IOMYJISALUU
uHQpy3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlabopaTtopHnas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTaHUSY.

JlaboparopHas padota Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[Tpaktuyeckas padora Ne 2. «ITocuéT MIOTHOCTU MOMYJISIMNA PA3HBIX BUAOB PACTCHUI.

Tema 4. CooO1ecTBa H IK0JI0THYeCKHEe CHCTEMbl.

CoobmectBo  opraHuzmMoB —  OuoueHo3. CTpykTypsl — OuolieHO3a:  BMJOBaf,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuuieBasi). Bunpl-nomunantel. CBsa3u B OMOLIEHO3E.

OKonoruyeckue cuctembl (d9kocuctemsl). [loHsTHE 00 sKOCHCTEME M OHOTEeOIEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUU B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTWYECKHE NHpPaMHUIbl: MPOAYKIMHM, YUCIEHHOCTH, Ouomacchel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJIsaLusl, pa3Butue. CyKieccus.

[TpupoaHble SKOCHCTEMBL. DKOCHCTEMBI 03€p M peK. DKOCHUCTeMa XBOHHOTO WU
HIMPOKOJINCTBEHHOTO JIEca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOoskocucTeMmbl. buonornueckoe u
XO03SCTBEHHOE 3HaYEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu skocucreM. CoxpaHeHHEe OMOIOTHYECKOrO
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouochepsl.
Kupoe BemectBo U ero ¢yHkuu. OcoOEHHOCTH Ouocdepbl Kak II0OATbHON 3KOCHCTEMBI.
JlnHamudeckoe paBHOBECUE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHMOTCOXMMHUYECKHE ITUKIIBI AJIEeMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTCHHBIE M3MEHEHUs B Ouochepe. ['modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.
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CocyecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOPa3HOOOpa3Hs KaKk OCHOBA
ycroifunBocty Onochepsl. OCHOBA PALMOHAIBHOIO YIPABICHUS NPUPOIAHBIMU PECypcamMM U MX
ucnonb3oBanue. JloCTKeHUst OMOJIOTUU M OXpaHa IPUPOIBI.

JdemoHcTpaumuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «llumessle nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusy, «OKoJOrHMUecKas mnupamuaa», «buocdhepa U UenmoBEK»,
«OKOCHCTEMA IIMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMAa XBOWHOro Jieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BakHelnue MCTOYHMKHM 3arpsA3HEHHs BO3JyXa W TPYHTOBBIX Bom», «llouBa — BaxHeumas
cocrasisttoas ouocheps», «PakTopsl Aerpaganuu nNouBy, «I[lapHukoBeii d3Q ey, «DaKTopbl
PaMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yrieponga B Ouocheper,
«KpyroBopot a3ora B Ipupoae».

O6opynoBaHue: MO/IeIb-aNIIuKaLUs «Tunuynsle OMOIICHO3BIY, repbapuii
«PactutenbHble  coobmiecTBa»,  koyuiekuuu — «buomenos», «Bpenutenu — BakHEMIIMX
CEJIbCKOXO3SMUCTBEHHBIX KYJIbTYp», TIepOapuM ¥ KOJUIEKIIMM pPACTEHUHM U  KUBOTHBIX,
IIPUHAUIEKANIME K Pa3HBIM YKOJIOTMUECKUM Ipynnam oxHoro Buaa, Kpacnas kaura Poccuiickoi
®denepalu, N300paKEHUS OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 BHUOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHMS INpenMera «buoyorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIMMHUCA  POCCHMCKON  Ipa)KJIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPEIEICHUIO,
HAJIMYMEe MOTHMBAUMU K OOyYeHHUIO OHOJNOTWH, IIeJICHANpPaBICHHOE pPAa3BUTHE BHYTPECHHHX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4aroUIMXcs PYKOBOJACTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPUCYUIUMU  CUCTEME
OHMOIOTHYECKOTO O00pa30BaHMs, HAJIMYHE SKOJIOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs Ipeamera «buosiorus» AOCTUTArOTCs B €IMHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUYCCKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUsA M CaMOPA3BUTHs, PA3BUTHsI BHYTPEHHEH IO3HWIMM JIMYHOCTH, NMAaTPUOTH3MA,
YBaXXEHUs K 3aKOHY U IIPABOIOPSNKY, YEIOBEKY TpyZa U CTaplIeMy ITOKOJICHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClE€OUI0 U  TpaJulusM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro  oOIecTBa,
paclIMpeHne KM3HEHHOIO OIBbITAa W OIbITA ACSATEIBHOCTH B IIPOILECCE pPeaTu3alMi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHPOBAHHOCTh  TPAXJAHCKOM TO3MLMU  oOydaromierocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBHOCTH NPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHIITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO IO3MILHMIO [0 OTHOUICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOT'O
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HbIMU yOEXKIECHUSIMH, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLIMAIbHBIM
IIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHUS Y4eOHBIX,
[IO3HABATEIIBHBIX U HCCIIEIOBATEIbCKUX 3aJad, YBAXUTEIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COACPIKAHMUS,;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOU E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:
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c(hOpPMUPOBAHHOCTH POCCHICKON IPaKTAHCKOW MACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, YyBCTBa OTBETCTBEHHOCTH Iepe] PoIMHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKMX YYEHBIX B CTAHOBJIIGHHE M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M IMPUHHUMATh OCO3HAHHbBIE PEIICHUS, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEM CEMEHHOM *U3HU B COOTBETCTBUU C TPAJULIHUSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
coOrofieHNe TUTUEHUYECKUX MPaBWJI U HOPM, cOalaHCUPOBAHHBIN PEXUM 3aHATHI U OTHAbIXA,
perynsipHas (u3Mueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30M1aCHOTO
MOBE/ICHUS B CUTYallUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUM M HENPUSATHS BPEAHBIX NPUBBIYEK (YMOTPEOJIECHUS aKOroJs,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPYya0Jt00ue;

TOTOBHOCTb K aKTUBHOM AESTEIbHOCTH TEXHOJIOTMYECKON U COLMAJIbHOM HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JESTENILHOCTB;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaTbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHBbI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
YKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHHE K MPUPOe KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOIMYECKOW KYJIbTYphl: NMpUOOpETEeHHE OIbITa IIAHWPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IMyTel UX peLIeHHUs;
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CIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble NPU U3YYCHUH OMOJOTMU 3HAHUS U YMEHUS
IpU pEILIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (COOII0AEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE NEHUCTBHM, IPUHOCAIIMX BpEI OKPYXKAlOLIEH INPUPOJHOM Cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HQJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIBTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAIBHOM NpaKkTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
pa3sBUTHs HAyKl M OOLIECTBEHHOM IpPAaKTUKH, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YelIOBeKa U oOmecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHUH NpoOIeM COXPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCreueHus
HOBOT'O YPOBHSI Pa3BUTHS MEIULMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUYECTBA, MOMCKA MyTeH BbIX0/a U3 II100aIbHBIX
HKOJIOTMUYECKUX NPOoOJieM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKMX 3HAHWUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TI'paMOTHOCTH, KaK COCTaBHOM YacTH (yHKIMOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HAHUS JJs aHauu3a M OOBSCHEHUS SBJICHUU
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS Il pelIeHUS
npo6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH J1eATeIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
MCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MetanpeameTHble pe3ylbTaThl OCBOEHHUsI ydeOHOro mpeamera «bHOJOrusS» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYyYalOIUXCA  MEXKAMCLUUIUITMHAPHbIC
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MO3HAHMS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
ABJIEHUE, TPOIECC, CUCTeMa, HAy4YHBIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHNe, HaOII0eHNe, U3MEPEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIC
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yueOHble NeiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PErYJISATUBHBIC), 00eCIeUunBaIOINe
dbopMupoBaHue (QPYHKIIMOHAIBHON T'PaMOTHOCTH U COLMAJIBbHOM KOMIETEHLHUH O00YyYaroIuxcs,
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIIIINHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHbie pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CpeIHEro ooiiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMHY A€l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHSA, KIACCUPHUKAIMH, OOOOIIEHHs), pPACKPBIBATh CMBICT OHOJIOTHYECKUX
MOHSTUN (BBLIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMU MOHIATUSIMH);

ONpEeAeATh LEIH JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTUIKEHHUS,
COOTHOCHUTD Pe3yIbTaThl ACITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE TMOHATUSA IS OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
PUPOJIBI;

CTPOUTh JIOTUYECKUE paCCYKIEHUS (MHIYKTHUBHBIEC, JAECIyKTHUBHBIC, II0 aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PAacCMAaTPUBAEMBIX SIBICHUSIX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh CXEMHO-MOJICbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HUCTOUHUKAX;

pa3pabarbIBaTh IJIaH PELICHUS MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOIIUXCSl MaTeprUaIbHbIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBATh M BBIIOJHATH pabdOTy B YCIOBUSAX pEaJbHOr0, BUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeilCTBUS:

BJIQ/IETh HAaBBIKAMM y4€OHO-MCCIIEIOBATEIbCKON U MPOEKTHOW AESITEIbHOCTH, HaBbIKAMU
paspernieHus: npodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY HOUCKY METOOB
pelleHus: MPaKTHYECKHX 3ajay, IPUMEHEHHUIO Pa3IMuHbIX METOJIOB IMO3HAHUS;

MCIIOJIb30BaTh Pa3jIM4YHbIE BHUJABI ACSITEIBHOCTH [0 IOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllNY, MPEoOpa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYyallUsSX, B TOM 4YHCIE MHpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BJIaJ€Th HAYYHOH TEPMUHOJIOTHUEH, KIIFOUEBBIMU
MOHSATUSMU U METOJAMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa3OBaTEbHOW JACSITEIBHOCTH
JKU3HEHHBIX CUTYalLMSIX;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
TUIOTE3y €€ pelleHMs, HaxOAuUThb AapryMEHThl Ul J0Ka3aTelbCTBA CBOMX YTBEPXKACHUH,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHWIN3UPOBATh IIOJYYEHHBIE B XOJE€ pELIEHWS 3aJaud pPe3yiabTaTbl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOUCK MEpPEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;
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YMETh TEPEHOCHTh 3HAHWS B  [O3HABATEIbHYIO M  TMPAKTUYECKYH)  00IacTu
KU3ZHEESATENIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIacTei;

BBIIBUTAaTh HOBBIC HJEH, IpEAjiaraTb OPUTHHAIIbHBIE MOJXOAbl U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]a4u, TOMYCKAIOIINE aJbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe yd4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATH WH(OOPMALUIO DPAIMIHBIX BUIOB U (POpM
MPEJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYHUBOCTD;

dopMynHupoBaTh 3ampoCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOH J1JIs BBITIOJIHEHUS YU4EOHbBIX 33/1a4;

pPHOOpPETaTh OMBIT WCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, qUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCTIONIb30BaTh HAYYHBIM S3bIK B KaueCTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBHUATypy, HOMEHKIATYPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMHU PACIIO3HABAHUS W 3alIUTHl  HWHPOpPMAIMK, WHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

ORi1ajieHHe YHHUBEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBUSIMM:

1) oOuenmue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B TUAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYyKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBHICKA3HIBATh
CYXJIEHUS OTHOCHUTEJIHFHO BBIMIOJHEHUS TMIpeIyIaraéMoi 3a/Jadyd, YYWUTBIBATH WHTEPECH U
COTJIACOBAHHOCTH MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacro3HaBaTh HeBepOaJlbHBIC CpEICTBA OOIIEHHs, NMOHWMATh 3HAYEHHUE COIHMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTyallUl, YMETh CMTr4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOIIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
NPYTUX JIOACH, TPOSIBIISATh YBAKHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
bopMyITHUpPOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIONB30BAaHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHAsI 1eSITeJIbHOCThD:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIUBUAYATbHOU pabOTHI TpU
peleHnn OMOJI0rHYecKol MpobdieMbl, 000CHOBBIBATH HEOOXOJUMOCTh TPUMEHEHHUS TPYNIOBBIX
¢dbopM B3aMMOCHCTBYSI IPHU PEIICHUH Y4eOHOM 3a/1auH;

BBIOMpaTh TEMATHKy M METOJBI COBMECTHBIX IEHCTBHI C y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO YiIeHa KOJUICKTHBA,

NPUHUMATh IEIM COBMECTHOH JICATEIHHOCTH, OPTraHW30BBIBATH W KOOPJWHUPOBATH
JEUCTBUA IO €€ NOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUM, PaCIpPElNesATh POJH C YyUYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/lbTaThl COBMECTHOU pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKAOTO YJaCTHHKA KOMaHJbl B OOIIWH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

mpeyiaraTh HOBBIE MPOEKTHI, OIICHUBATH WACH C TMO3WUIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
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OCYLICCTBIISATh TIO3UTHBHOE CTPAaTETMUECKOE TIOBEACHHE B PA3IMYHBIX CHUTYalUsX,
HPOSIBIISITH TBOPYECTBO U BOOOpakeHHE, OBITh MHUIIMATHBHBIM.

OBJ1ajleHNe YHUBEPCATBLHBIMH PEryJIATHBHBIMY J1€fiCTBHMU:

1) camoopranu3amusi:

UCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHWS JJIsl BBIABICHUS TPOOJIEM W WX peEIICHHS B
KM3HEHHBIX M Y4EOHBIX CHTYaIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHI 1IEJIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHIO K JKHBOM NPHPOJE, CBOEMY 3I0POBBIO U 37J0POBBIO
OKPYKAIOIIHX;

CaMOCTOSATENIFHO OCYIIECTBISATh MO3HABATEIbHYIO AEATENLHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBAaTH COOCTBEHHBIC 33Ja4l B 0Opa30BATENBbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHHUS MPOOIeMbl ¢ YIETOM MMEIOIIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M TPEANIOYTEHHIA;

JIaBaTh OIICHKY HOBBIM CHTYAIUSIM;

PaCHIMPATH paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX IPEINOYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOcOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKON SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIbHbIN U KYJIBTYPHBI YPOBCHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTb KOPPEKTHUBBI B JEATCIHHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YIHTATOB LETISIM;

BJIaZICTh HABBIKAMH TIO3HABATEIbHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICIMTENBHBIX MPOIECCOB, X PE3YJILTATOB M OCHOBAHUM, HCIOJIB30BATh MPUEMBI peIICKCUH
JUTSl OLICHKH CHTYaIlMH, BBIOOpa BEPHOTO PEIICHMUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 110 UX CHIDKEHHIO;

NPUHUMATh MOTHBBI M apT'YMEHTBI IPYTUX TPU aHATU3E PE3YNIbTaTOB IS TEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMATh ce0sl, MOHUMast CBOM HEOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX TIPU aHAITU3E PE3YJIbTaTOB JICSTEIbHOCTH;

NpU3HAaBaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UITUH JPYToro YeIOBeKa.

HPEAMETHBIE PE3YJIbTATHI

[TpenmeTHbIe pe3ynabTaThl ocBoeHus: nporpammbel COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yaeOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBHII MO OCBOEGHMIO, HMHTEpPHpPETAllMd U MpeoOpa3oBaHUI0 3HAHUM, BHJbBI
JEeSITeIBHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHWH B PAa3IUYHBIX y4eOHBIX
CUTyallusiX, a TaKKe B pEAJbHBIX >XU3HEHHBIX CHUTYyallUsIX, CBS3aHHbIX ¢ Ouoiorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABIEHBI [0 roJjaM 00yUeHHs.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPAXKATh:

Cc(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPAaMOTHOCTH YeJIOBEKa JUIsl peIICHHs dKU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KJIETKA,
opranusM, Merabonu3M (0OMEH BEImIECTB M  MpPEBpalleHUE DHEPruu), TOMeocTa3
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(camoperynsnusi), YpOBHEBas  OpraHu3allMsl  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEIEHHUE
(penpoaykuus), HacleACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHME M3JaraTb OHOJOTMYECKHE TEOPUM (KJIETOYHAas, XPOMOCOMHAasi, MyTalllOHHas,
HEHTpalbHas JOTMa MOJIEKYJIsipHOM Owosyorun), 3akoHbsl (I'. Mennens, T. Moprana, H. N.
Baguiosa) u yueHus (0 eHTpax MHOT000pa3us U MPOUCXOXKICHUS KyIbTypHBIX pacteHuit H. U.
BagunoBa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHWI, OpraHu3alus ¢ MpOBeAeHHE OHOJIOTrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLUIECTBEHHbIC NMPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] YHEPruu B KIEeTKe, (OTOCHHTE3a, IMIIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOJIOTBOPEHUS, Pa3MHOKEHUSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHHUE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0eCcTieueHust
0€30ITaCHOCTH CBOETO 3[0POBbS U 3J0POBBS OKPYXKAIOIIUX JIO/ACH, COOJIOACHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHWE HEOoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJIs palrOHAJIBHOTO
MPUPOJOTNOIB30BAHMS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJayd Ha MOHO- U JUTHOpUAHOE
CKpelIMBaHMe, CLIETUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUISL TIpe/iCKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MpaKTHUYECKue paboThl, COONMIOIATh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OpMAIMIO OHOJIOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElICTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIPHBIE MaTepuallbl), STUYECKHE ACIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTMYECKYI0 HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHMsI yueOHoOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OMOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IepKaHUE OMOTOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIINS,
reHO(OH[, HBOJIOLMS, JBIXKYIIME CHJIbl ((AaKTOpPhI) SBOJIIOLMH, MPHUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrMYeckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYIIEHTHI, LIENH MUTaHWs, SKOJIOrHyecKas nupaMua, buoreoueHos, onocgepa;

yMEHHME Hu3araThb Ouonoruueckue Teopuu (dBomounoHHass Tteopuss Y. Jlapsuna,
CHUHTETUYECKAsl TEOPUS SBOJIIOLNHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbiiieBoro cxoactea K. M.
bapa, dyepenoBanus riaaBHBIX HampaBiieHH W mytei sBomtonu A. H. CeBeplioBa, yd4eHUsI O
6uocdepe B. U. Bepnasickoro), onpenensTb rpaHHUIbI UX TPUIMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJaMH HAay4yHOTO MO3HaHUs B OMOJIOTHMHU: HAOJIOJACHHE U ONMMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
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DKCIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX PpEe3yJIbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBO/bl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
HOMYJSIUH, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIyLEHTOB, OHOTCOICHO30B U HKOCHCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOICHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMaX, aHTPOIIOI€HHBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHMOTCOXMMHUYECKHX LHUKIOB B
ouocdepe;

yYMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENIbIO O0ecTieueHust
0€30MacCHOCTH CBOEr0 3JI0pPOBbS M 3[0POBbSl OKPYKAIOIIUX JIIOJEH, COOJII0IEHUS HOpM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHWE HEOoOXOIUMOCTU
UCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM ouonoruu Ui paloHaIbHOrO
MPUPOIONOIB30BAHUS;

YMEHME pellaTh 3JeMEHTapHble OMOJOTMYECKHE 3ajaud, COCTaBISATh CXEMbI IepeHoca
BEIIECTB U HHEPTUH B IKOCUCTEMAaX (I[eMH MUTaHU);

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHUYECKH OIICHWBATh M WHTEPHPETHPOBATh HH(POPMALNIO OHOJOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHANIbl), pPacCMAaTPUBATh TJIOOAIbHBIC
HKOJIOTHUECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBAThH 1O OTHOILEHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTUYECKYI0 HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
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 KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Cpokn nudpoBLIe
Tema ypoka Koutpoabubie IlpakTuyeckue P op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 CeHTAbpPb https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast paborta No 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 CeHTA6pb bubmorexa [JOK
P ' P https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
buonornyeckue cucremsl, MpoLEcChl bubnuotexa [JOK
3 1 CeHTabpb
U UX U3Y4EHHE https://m.eds00.ru/863e6564
XUMHYECKNHU cOCcTaB KIeTKU. Boma u bu6mmoreka [IOK
4 1 CeHTAb6pPb
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5) b .C 0 1 OKTA6
CATICH, LOCTAB 1 CTPOCHHE DEIKOB Sl https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «I/I':’;'y‘—IeHI/Ie 1 05 OKTAGPb bubnmuotexa [JOK
KaTaJINTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTalasbl)»
7 Yrnesoasl. JInnuanl 1 OKTa6pb bu6mmoreka [IOK
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https://m.edso00.ru/863e6870

bubmuoreka [JOK
8 HyxknennoBeie kucinotel. AT® OKTAb6pb https://m.edsoo.ru/863e6d5¢
9 Hcropust 1 METObI U3y4EHHUS HoAGpb bubnmoreka [JOK
kietku. Kinetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas Hos6pb
cucreMa
CTpoeHue 2yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopHnas padota Ne 2
«M3yueHue cTpoeHus KIIETOK bubnuoreka [IOK
11 pacTeHui, KUBOTHBIX, TPUOOB 1 0.5 Hosabpb https://m.edsoo.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»
bu6mmorexa [IOK
12 OO0OMEeH BEIIECTB UM META00IN3M Jekabpb httns://m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 ®dotocuHTe3. XEMOCHHTE3 Nekabpb httos://m.edsoo.ru/86367c98
. bubnuoteka [JOK
14 OHepreTuaecKuii oomeH Aexabpe https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JlabopatopHas BuGmorexa IOK
15 pabota Ne 3 «Habmtonenue Murosa B 0.5 [Nekabpb httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3 Oenka. Peakmms AnBapb bu6mmorexa [IOK
MaTpU4YHOI'O CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucasius — OnocunTres Oenka AnBapb bubnnorexa [JOK
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18 Hexnerounsie ¢popmbl )KU3HH — —— bubmumoreka [IOK
BUPYCBI P https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 DopMBbI pa3MHOKEHUSI OPraHU3MOB ®despanb https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
2 Meii O}
0 o3 eepant https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
04
21 JlaGopaTtopnast pabota No 05 despans bubnnoreka [JOK
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
99 NuauBunyanpbHOE pa3BUTHE despans bu6mmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o ManT bubnuoreka [IOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU P https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE MapT bubmorexa HOK
P ) Py P https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHF::quoro Hapcnl(laI OBaHUS Mapt bubmorexa HOK
A P https://m.edso00.ru/863e89a4
MPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas padota 05 Mapr bubnmoreka [JOK

Ne 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPUTHOTO

https://m.eds00.ru/863e8c60
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CKpEILIMBaHUA y Jp030(HIIbl Ha
TFOTOBBIX MUKPOIIPEIapaTax»

I'eneruka nosa. Hacnenopanue bubmuorexa [JOK
27 1 Anpenb
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
W3MEHYHMBOCTh. JIJabopaTopHas
28 pabota Ne 6. I/ISyqevHI/Ie 1 05 Anpens bubnnoreka HOK
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBOM»
HacnencrBeHHass N3MEHYMBOCTD.
29 JlaboparopHas pav60Ta Neo 7. 1 05 Anpens bubnnoreka [JOK
«AHanu3 MyTayi y 1po30Qpuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»
bubmuorexa [JOK
30 Tenernia sesobera 1 Anpent https://m.edso00.ru/863e8d78
PesepBHeIit ypok. O600111€HNE TT0
31 teme «HacnencTBeHHOCTh U 1 Mat
W3MEHYUBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Cenekuus kak Hayka i mpolece L Mai https://m.eds00.ru/863e9214
33 MeToap! 1 TOCTHIKEHUS CEJIEKIINHA 1 Maii bu6mmoreka [JOK
pPacTEHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoorus Kak oTpacib 1 Maii bubnuorexa [JOK
MIPOU3BOICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmnorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas padota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTathl 3BOIIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bub6nuorexa [IOK

27



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

MAaKpO3BOJIFOLIMA https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOITIONINH
10 HcTopus xu3HU Ha 3eMile U METObI
e€ n3ydeHus
11 I'unoressl NPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edso00.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoiam https://m.edsoo.ru/863eat6he
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENILHOTO U )KUBOTHOT'O MUDA.
13 [IpakTuueckas padora Ne 1 05 bubnuorexa [JOK
«M3ydyeHre HCKOIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil U KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpemeHHas cucrema bubnnorexa [HOK
OpraHUYeCKOro Mupa https://m.edso0.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTreHe3) bubmmorexa [OK
https://m.edsoo0.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnnorexka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YesioBeKa
18 Yenoseueckue pacsl ¥ IPUPOIHbIE bubnnorexka [HOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600611eHIE TTO
19 TeMe «Bo3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJoTHs Kak HayKa
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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

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bubmuoreka [JOK

21 (hakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopshI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edso00.ru/863eb10e
oburtanusy. JlaboparopHas pabora
No 4. «BnusnHue cBeTta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa
bu6mmoreka [IOK
23 buoruieckie daxTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonysitun. [Ipaktuueckast pabota
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOMYJISIIIUK pa3HbIX BUIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnuoteka [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKHE CUCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykieccust
28 IIpuponaHbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rimobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmuotexa [JOK
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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
https://m.edsoo.ru/863ebb5e

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

32 UYenoseuecTBo B Onochepe 3eMiaun 1

33 CocyiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepHblil ypok. O600111€HUE TEMBI

34 «Co00111ecTBa M SKOJIOTUIECKHE 1
CHCTEMbID»

OBUIEE KOJIMYECTBO YACOB I10 34 0 95

[NPOTPAMME
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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