


HNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpeAesCHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEp)KaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIHUNAX, XapaKTEePU3YIOLUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHETO
obmiero obpaszoBanusi B Poccuiickoit denepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYCHUU B TO3HAHMM XUBOW MPHUPOABI U OOECIEYEHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaétT MPEICTaBICHHUE O TENsIX, 00 o0mIeit cTpareruu 00y4eHus,
BOCIUTAHMUS M Pa3BUTUS OOydYaroIIMXCS cpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
orpenenser 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
paszeniaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBAaTeIbHOCTh M3y4YeHHUs] y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKM 00pa30BaTeNbHOTO MpoLecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBAaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX JeHCTBUN 00yJYaromuxcs 1mo
OCBOEGHUIO COJIepPKaHUs OMOIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH IMPUHIIMII
MPEeMCTBEHHOCTH B UW3Y4YeHUHU Ouosioruu, Onaromapss 4eMy B HEW NpoCcMaTpUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOrO  MBIILUICHUS,
NpPEICTaBICHUNA O 370pOBOM O0pa3e KHU3HH U OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupoaHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHEM OOIIEOMONIOTMYECKUX TEOpHid, a TakKkKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
MPOLIECCOB B MporpaMMe MO OWONOrMM YAENEHO BHUMAaHHE HCIOIb30BAHUIO MOMYyYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU JUISl PEIICHHsSI PUKJIAIHBIX 33734, B TOM YHCIE: MPO(QUIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJIOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS KOJOTHUYECKH IEIeCO00Pa3HOT0 MOBEACHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3AHCTBEHHOHM JEATENBPHOCTH YEJNOBEKAa Ha COCTOSHUE MPHPOJIHBIX H
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bHOTIOTHs» NMPOJUKTOBAHO HEOOXOIUMOCTBbIO 00ECHeUeHHs YCIOBUM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJLHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MpeArnoaraet
dopmupoBaHHe y 00ydaromUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonoruss Ha ypoBHe cpenHero oOiiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydarOUIMXCS NPEACTABICHUNH O HAaydyHOM KapTHHE MUpA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH NpUpoje, €€ OTIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOI
OpraHu3alliil W DBOJIIOLAH, CO3Ma&T YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. 3yuenue
6uosorun oOecrieynBaeT YCIIOBHS Uit dbopmupoBaHus HUHTEIJIEKTyalbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, YCTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUU C MPEICTaBICHUSAMHM U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKHU, XUMHH U Teorpadun. HazBaHHBIE TTOT0KEHUS O TIPeHa3HAYCHUN y4eOHOTO



npenvera «buoNOTHs» COCTaBUIM OCHOBY JUIS ONPEIENICHUS TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECs AOKHbI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYphI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTUYECKOU JesTebHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHUN
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alUU OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS y4eOHOro Marepuaga B TporpamMme Mo OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
J)KMUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd W 3BOJIOUMU. B COOTBETCTBMHM C 3THUM B
CTpYKType ydeOHOoro npeamera «buonorus» BBIIEICHBI CIEAYIOUINE COJIepKaTelbHbIC TUHUU:
«buonorus kak Hayka. MeToibl HAy4yHOTO Mo3HaHUM», «KieTka kak OMOIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJJICHUE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCIONB30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW IIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

JlocTuxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIEAYIOINX 3a1au:

OCBOEHHE OOYyYalOIIUMHUCA CHCTEMbl 3HAHUW O OHOJNOTMYECKUX TEOpUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBUiax, CIYKallMX OCHOBOH I (OpPMUPOBAHUS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJaX HaydyHOTO IO3HaHUS,
CTPOCHHMHM, MHOTO00pa3suU M OCOOCHHOCTSIX MHUBBIX CHCTEM pPA3HOrO0 YPOBHS OpraHU3alNH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

dbopmupoBaHre y OOyYaromMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YUEHHUIO )KMUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3aIUK;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOTYYSHHBIX IPU U3yYECHUH OUOJIOTHH;

dbopMupoBaHne y OOYYArOUIUXCS YMEHUW HWILTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUM B MPAKTUYECKON [EATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUSA YEIOBEKOM >KHUBOW MPUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

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

MpUMEHEHNE TPHOOPETEHHBIX 3HAHUW W YMEHUW B TIOBCEAHEBHOM JKMU3HHM JIJIST OLEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHWIO K OKpYXarollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucteme cpennero obmiero oopasoBanus «buonorusy, uzydaemas Ha 6a30BOM ypOBHE,
SBJISIETCSI 00S3aTENIbHBIM YUEOHBIM TIPEAMETOM, BXOJSIIUM B COCTAaB MPEAMETHON o00iacTu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojorny Ha 6a30BOM ypOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJIUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).



COILEPKAHUE OBYYEHUSA
10 KVIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucremMa OMOJIOrHYeCKUX HayK.

MeToap! o3HaHUS KUBOM MPUPOB! (HAOII0AEHUE, SKCIIEPUMEHT, OIMCAaHUEe, H3MEPEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJOB TPU H3YYECHUHU
OMOJOTHYECKIX OOBEKTOB.

Tema 2. /KuBble cuCTEeMBbI M HX OPraHU3aIHA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumMu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «YPOBHU OpPraHU3alUU >KUBOU
TIPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DJJEMEHThl:  MaKpOAJIEMEHTHI,
MUKpO3JI€MEHTHI. Bosla 1 MUHEpasbHbIE BEILIECTBA.

OyHKUMHM BOJIBI M MHUHEpaJIbHBIX BellecTB B kieTke. [loaaep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEpTUYHAs CTPYKTypa). XUMHUYECKHE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHTHl — Ouonornueckue kKaramuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubl. Omiauuus  ¢(EepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrieBonpl: MOHOCaxapu bl (TJIFOKO3a, pud03a U 1e30KCupudo03a), Aucaxapuisl (caxaposa,
JIaKTO3a) W TMOJNHMcaxapuibl (Kpaxman, TJIHKOTeH, IeIoNo3a). buonornyeckue QyHKINUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THIAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JUIHA0B Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxumun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kiuerke. Kiierounas Tteopus — mpumep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEeHHSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOmIye Mpu3Haky KIETOK: 3aMKHYyTasl Hapy)KHas
memOpaHa, mosekyinsl JIHK kak renerudeckuii anmapar, cuctemMa CuHTe3a Oelka.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiaacTuibl. IIpomcxoxaeHne MUTOXOHIPUM M IUIACTHA.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnpeniesieHue XMMAYECKUX 3JIEMEHTOB B )KUBOM MIPUPOAE.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OO06opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHE JJIsi MPOBEICHUS HAOIIOICHMIA,
U3MEpEHU, SKCIEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHbBIX, KUBOTHBIX W OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 1. «/3ydeHHE KaTaTMTHYECKOH aKTUBHOCTH (DEpMEHTOB (HA
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHHUS KJIETOK pACTCHHUH, >XHUBOTHBIX U
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Ipoliecca Metaboausma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (Ha3el orocuHTe3a. Peaknuu ¢doTocuHTE3A.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. Bausaue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUH.

XemocuHTe3. XeMOCHHTE3Upylolue OakTepuu. 3HaYCHHE XEMOCHUHTE3a Ul >KU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. l'eHernyeckas wuHpopmamms u JIHK. Peanmzanus
reHeTUYecKoil MHpopMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMcTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtansl TpaHciasaiuu. Koauposanue
aMUHOKUCIIOT. Poib pubocom B GuocuHTe3e Oernka.



Hexnerounsle ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnun
pacTeHHii, )KUBOTHBIX U YellOBEKa, BhI3bIBaeMbIE BUpycamMH. Bupyc nMMmyHoaeduunTa yeaoBeka

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKPHUIIUA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

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

Tabmuubt u  cxembl: «Tumbl  nuTanus», «Merabonmusm»,  «MUTOXOHAPUSY,
«QHepreruueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
¢GyHkunoHMpoBaHMEe TeHa», «CuHTe3 Oenka», «l'eHernueckuili kon», «Bupyce,
«bakrepnodarn», «Crtpoenne wu xku3HeHHbld 1wk Bupyca CIIMJla, OGakrepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHue KIETKH», Mosienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHBIM MK kieTkd. MHrepdaza m mutos. Ilpoueccst,
npoTekaromue B uHTEpdaze. Permmukamus — peakuuss marpuuHoro cunte3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII HaboOp — KapuOTHIl. JIUMIOMIHBIA M TaluIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatusl. LluTonornueckre OCHOBBI Pa3MHOXKEHHSI U MHIUBUIAYAIbHOIO pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsdiie Ha pa3HbIX
CTaauAX MUTO3a. bronornueckuii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsI OpraHu3MoB: Oecrosioe M MojioBoe. Bunapl  Oecrnonoro
Pa3MHOXEHHS: JISIEHUEe HAJBOE, NMOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYECHHE UL
CEJIEKIIUH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAMYUS OT OECIoI0ro.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxomsiiue Ha craauax Menosa. [loBeneHue
XpoMocoM B Meiio3e. KpoccnHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEeMEHHUKU M sU4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPUOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX: JApPOOJIEHUE, TacTpyssius,
opra"oreses. ITocramOproHnanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTalUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmump! u cxembl: «DoOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOWHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpoeHHE XpOMOCOMBD», «KIIETOUHBINH UK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l ameToreHes y
MJIEKOTIMTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOMHUTAIOLIETO»,
«Sineknerka mitekonuTaromero», «KapnoknHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-anminKanus «/lenenue knetku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.



JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlabopaTtopnas pabora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIMpPEIapaTax.

Jlaboparopuas pabora Ne 4. «l3yueHue CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsiencTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pa3BuTus reHeTHMKH. Posib OMTONIOrMM M
SMOPHOJIOTHH B CTAHOBJICHUH T€HEeTUKU. BKiiax poccuiickux u 3apyO0ekHbIX YYEHBIX B pa3BUTHE
reHeTuku. Meroabsl TeHeTHKHA (THOPUIOJOTUYECKUM, UUTOr€HETHUYECKUN, MOJIEKYISIPHO-
reHetuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HAcCJEAOBaHWS  INPU3HAKOB, yCTaHOBIeHHble [.  MeHnenem.
MonorudpuaHOe CKpelrBanue. 3aKoH eIHHO-00pa3usi THOpUI0B MepBOTO MoKoJeHwus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. Ilomnoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpunHoe CKpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACJENIOBaHUS  MPU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEe CKPEIIMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIUBAHUS sl ONIPEIeICHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacieoBaHue mpusHakoB. PaGora T. Moprana no cuemIeHHOMY
Hacje10BaHUI0 TeHoB. Hapyllienue cuenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHast TEOPHS HACIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

I'enetnka nosa. XpoMOCOMHOE OIpEAeNIeHHE 10Jia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHble OpraHu3Mbl. HacnmemoBanue MPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3menunBOCTh. BUIbI N”3MEHUMBOCTH: HEHACIICICTBEHHAS M HACJIeACTBeHHas. Posb cpenbl
B HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALIUOHHOW H3MEHUYHBOCTH.
Bapuanvonsslii psa 1 BapuanvoHHas kpuas. Hopma peakunu npusHaka. KosmnuecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, wiM reHOTUIIMYECKAs, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHONW W3MEHUYHMBOCTH. MyTalllOHHAs
n3MeHYHBOCTh. Kiaccudukanus myrtanuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. YacTtoTa u
MPUYMHBI MyTalil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3MenunBocty H. . BaBumnosa.

BuesinepHas HacneACTBEHHOCTh U U3BMEHUHUBOCTb.

I'enetuka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbI TEHETUKH YeEJIOBEKa:
TeHealoTnYeckuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJIEKYISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpeACICHUEe TEHOTHUIA: TIOJHOTCHOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUEe, B ToM uucie ¢ nomoripio [1[[P-ananusa. HacnenctBenusie 3a0oneBaHus
YeJIOBEeKa: TeHHbIe Oone3Hu, OO0Je3HH C  HACIEACTBEHHON  MPEApacronoKEeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuntMIBEI 3M10pOBOTO O0pa3a KU3HU, JUATHOCTUKH, MPOMDUIAKTHKNA U JICYCHUS TEHETHUECKUX
Oone3neil. MeaMKO-TeHETHUECKOE KOHCYIbTUPOBAHME. 3HAYCHHE MEAMIIMHCKOW TEeHETHKU B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHISCKUX 3a00JICBaHHI YeTTOBEKaA.

JdemoHcTpaumuu:

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

Tabmumpl 1 cxembl: «MOHOTHOPHUIAHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemmBanue», «lluTonorndeckne OCHOBBI JTUTHOPUIHOTO CKPEIIUBAHUS,
«Mero3», «B3anmMoaeicTBUe ajeNIbHBIX I'€HOBY, «l'eHeTuuecKkrne KapThl PaCTEHUM, JKMBOTHBIX
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u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka U IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropan, «['eHeTrKa rpynm KpoBu», «MyTamuoHHas
U3MEHYUBOCTb.

Ob6opynoBanue: MoAenU-amIUIMKanuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomHoe
JOMHUHHpOBaHUE», «/lurubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «J{po3oduna» (Hopma, myranuu GopMbl KPBUIBEB H OKPACKU Tena), Tepoapuit
«I"opox moceBHOW.

JlabopaTopHble 1 IpakTHYeCKHE PA0OThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTtopHas pabora Ne 6. «3yyeHne MoaupuKaIMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyranuid y JApo30HIbI Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBieHue U aHAIU3 POAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekusi Kak Hayka W Ipolecc. 3apoKIeHHUe CeleKInHu U goMectukanus. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJIbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, HOPO/A, ITAMM.

CoBpeMeHHbIE METObI CENEeKIIMU. MacCcoBbIi U MHAMBUAYAIbHBIN OTOOPHI B CEJIEKIIUU
pacteHuil u kuBOTHBIX. OlIeHKa 3KcTephepa. bIM3KopoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuHus. CkpenwBaHWEe YWCTBIX JMHHMNA. [erepo3uc, WM THOpHIHAS CHIIA.
Hepoacteennoe ckpemuBanue — ayTopuaur. OtnanéHHas ruOpuauzanuss U e€ yCHeXHu.
N cKyCCTBEHHBIN MyTareHe3 W IOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHUS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHomoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexomOunantHoi JIHK u Tpancrenneix opranusmoB. Kierounas umxenepusi. Knetounsie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiIloHnpoBaHME BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JSTudeckue mnpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. 1BaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Pabotel akagemuka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pacteHuid, repbapuit «CenbCKOX03sIIICTBEHHbBIE PACTCHHUSI».

JlaGopaTopHble U NpakTH4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJeKIMHM PACTeHHH M KHUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosonMOHHAs OHOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUU. DBOJIIOIMOHHAA TEOpUsS U €€
MECTO B OMOJIOTUU. BiusiHUE YBOIOIIMOHHON TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.



CBuzerenbcTBa 3Bomonuu. [laneoHTosnornueckue: MNOCIEAOBATENbHOCTh IOSIBICHUS
BUJIOB B MAJICOHTOJIOIMYECKOH JIETONUCH, NIepexo/iHble (hopMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GpayH u Gop MaTepHUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJCTBA M pa3IMyusl 3MOPHOHOB DPA3HBIX BHUJOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTMYHBIE, PYAUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomonunonHas teopus Y. JlapBuna. Ilpeamochuikd BO3HMKHOBEHMs JapBUHU3MA.
JIBIOKylMe CHibl  SBOJMIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPH
OTrPaHUYEHHOCTH PECYpCOB, HeonpeenéHHas HW3MEHYMBOCTb, OOprOa 3a CyllecTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U IBOJIIOLUU.

JBwxyume cuiibl ((hakTophl) 3BOJIOLUM BUAOB B NpHpoJe. MyTallMOHHBIM mpoluecc U
KOMOWHATHBHAsT HM3MEHYMBOCTh. [lomynsiuonHble BONHBI W Jpeld reHoB. M3omsamus u
MUTpaLys.

EcrectBennblii oTO0Op — HampaBistomuid ¢aktop sBomonnd. DopMbel eCcTECTBEHHOTO
otbopa.

[Tprcnioco0neHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bostonuu. Ilpumeps! npucrnocodnennit
y OpraHu3mMoB. ApoMop(h03bl U UIMO0-3AATI TALIUH.

Bun wu BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUeCcKoe.

MakposBomtonusi. @opmbl 3BOIIOLMU: (UIETHYECKAs, TUBEPI€HTHAs, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxaeHne  OT  HECMEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTUBHAs paJgualus.
JdemoHcTpaumMu:

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

Tabmuubl u cxembl: «Pa3BUTHE OpPraHMYecKOro Mmupa Ha 3emiey», «3apobIlu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprOBI 3a CyIIECTBOBaHHUEY,
«EctectBeHHbIit  0TOOp», «MHOroobpazue copToB pacTteHuity, «MHoroo0Opasue Mnoposa
YKUBOTHBIX», «[Honmynsauum», «MyTtannoHHas U3MEHYUBOCTD, «ApoMopdo3bI»,
«Mnnoanantanumy», «OO0mas nereHepanusy, «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. lapsuna», «bopsba 3a cymiectBoBaHue», «IIpucrnocoOneHHOCTh
OpraHu3MoBy, «I eorpaduueckoe BU1000pazoBaHue», «IKOJIOTHIECKOE BUI000pa30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HAOOp IJIO0B U
ceMsiH, KoJutekuus «lIpumepsl 3aIIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX Y.

buoreorpaguueckas kapra Mupa, Koyiekmus «DopMbl COXPaHHOCTH HCKOMAEMBIX
’KUBOTHBIX U pacTeHMiD», Mojenb anrmaukanus «llepekpéct xpomocom», BlaxHbIEe MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JNATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (OpMbI KPbUIHEB U OKPACKH Telia).

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlabopaTtopnast pabota Ne 1. «CpaBHEeHHE BUAOB MO0 MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCTOCOOIEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKJACHUU KU3HU. HaydHble rMmoTe3bl BOSHUKHOBEHUS
XKHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYEecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3

9



OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCHEPUMEHTAIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJoni. HavdanbHbie 3Tampl Ouonorudeckoit sBostonun. I'unoreza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [IepBbIe KIETKH U UX
3BoIOLUSL. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

Pazgutue xu3Hum Ha 3emie mno spam U nepuoaam. Karapxei. Apxelickas u
npotepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUHA, OpPIOBUKCKHUH,
CUJIypUHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepro/ibl: MaeOreHOBbIMA, HEOT€HOBBIN, aHTPOIIOI€HOBBIM.

XapakTepucTUKa KIMMara M IeoJIOTMUECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losBieHmeE,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BOIIOUUUA. OCHOBHBIE CUCTEMATUYECKHE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJIOBeKa. AHTPOINOJOrus Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/ICTBa M pa3anuMs 4elloBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJIOKEHNE YEIIOBEKA.

JBuxymue cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass HW3MEHYHMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MBILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMHUTEKH, UEIOBEK yMEIbIH,
YenoBek mnpsaMmoxonasmuid, YenoBek HeaHaepraibckui, Yenoek pasymublid. Haxonaku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUS, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIINAE pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPoO-
aBcTpajoujHas  (9KBaTOpUANbHAs), MOHTOJOWUIHAS  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJTOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHUSI.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. /lapsus.

Tabmuupl u cxembl: «Bo3nukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHasi CUCTeMa OpPraHUYecKoro mMupay», «CpaBHEHHE aHATOMHYECKUX YEepPT CTPOCHHS
YeloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJIIOK
MPEKOB COBPEMEHHOIO 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UelloBeueCKHne pach».

O6GopynoBanue: wmymnsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WX U300pakeHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble H NpaKTH4YeCKHe PadoThI:

[TpakTuaeckast padota Ne 1. «3ydeHrHe MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUTEKLIUSX .

DKCKypcusi «IBOJIIOIUS OPraHUYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKU My3€il).

Tema 3. Oprann3msl 4 OKpPY:KaAKOIIAs cpeaa.

DKOJIOTHS KakK HayKa. 3aJadyd W pa3lelibl JKOJOTHH. MeToAbl JKOJIOTHYECKUX
UCCIEI0BAHUI. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl  oOuTaHMs ~ OpPraHWU3MOB:  BOAHAs,  HA3eMHO-BO3AYITHAs,  IOYBEHHAas,
BHYTPHUOpPraHU3MEHHas!.
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Okonornyeckne (akropel. Kiaccuduxanus skonorndeckux (akTopoB: aOMOTUYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleHCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.

AOuotnueckue  (QaKTOpBl:  CBET, TEMIIEpPAaTypa, BIAKHOCTh.  DOTOMEPUOAU3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aOHOTUYECKHX (paKTOPOB. bruojoruueckue puTMsl.

buotnueckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aUMOJACUCTBHIA:  KOHKYPCHIIHS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHEe OHMOTUYECKHUX
B3aMMOJICHCTBUH AJIS CYILIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MNOMysiiuu. (OCHOBHBIE IOKA3aTelad IMOMYJISALUU:
YHCJIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpaumMu:

[Toptpetsr: A. T'ymboasar, K. @. Pynse, 3. ['ekkensb.

TabGmuupl n cxemsl: kapra «IIpupoagusie 30Hb1 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHOy30pun-Tyhesnbkn», «Ilumessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabdora Ne 3. «Mopdonoruyeckre 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
oOUTaHUNY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «I[Toacu€Tr mIOTHOCTH MONMYISIIUNA PAa3HBIX BUIOB PACTEHUIN.

Tema 4. Coo01mecTBa H IKOJIOrH4eCKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuwomneHo3. CTpykTypsl  OuomeHo3a:  BHJOBafd,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OMOLIEHO3E.

Okonoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OMOreolEHO3E.
OyHKIMOHANIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBl, PpEIYLECHTHI.
KpyroBopor BemecTB W TMOTOK PHEPIUU B IKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCUCTEMbI: Ouomacca,
OPOAYKIHMS. OKOJOTMYECKHE MUPaMHAbL: TNPOIYKIUH, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHUs, pazBuTue. CyKieccus.

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

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepuanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKkTypa OHochepsl.
XKusoe BemectBo u ero QgyHkuuu. OcoOeHHOCTH OHoOc(epbl Kak II100aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHKIBI 3JI€MEHTOB (YyIriIepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocepe 3eminn. AHTPONIOTeHHbIE 3MeHeHus B Onocdepe. [ modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs KaKk OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOTO YIpaBiIeHUs MPUPOIHBIMU pecypcaMu U HX
ucnosib3oBaHue. JloCTHKeHUs OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemoHcTpaumnu:

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

Tabmune!l u cxemsl: «llumesslie nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuTaHusy», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBexy,
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«JKocHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IKOCHUCTEMa XBOWHOro Jjeca», «buoreHos
BOOEMAY, «ArpoueHo3», «lIpuMepHBIE aHTPONOTEHHBIE BO3JEHCTBUS HA IPHPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHenlInas
coctaisirolas ouochepsr», «PakTopsl Aerpaganunu nousy, «IlapHukoBeli 3G hexT», «DakTopbl
PaIuoaKTUBHOTO 3arps3HeHus: onocdeprr», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
)KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopot yriaepoga B Ouocdepe»,
«KpyroBopot a3ora B Ipupoie».

Ob6opynoBanue: MOJI€JIb-aNIINKALUs «Tunnynele OMOILIEHO3bD», rep6apmii
«PacturenpHble  cooOmiecTBa», Kowieknuu — «buoneHo3», «Bpemaurenw — BaKHEHIIHX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpymiaM oaHoro suaa, KpacHnasa kuura Poccuiickoin
Denepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PACTEHUI U KUBOTHBIX.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU S [TPOT'PAMMBI 110 BUOJIOTUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETO ObPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUS K pe3yJlbTaTaM OCBOCHUS
00y4JaroIMMUCs IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMUHOCTHBIX pE3yJbTaTOB OCBOEHHMs IpenmMera «buonorus» BblIEIEHBI
CIEyIOIIMe  COCTABIAIOIIME: OCO3HAHHME OOYYaIOIMMHUCA POCCHUHCKON  TpaxkIaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIPEAEIIEHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTHYECKOr0 3HaHUs, TOTOBHOCTb U CIIOCOOHOCTH OOYydaroluXcsi PYKOBOACTBOBATHCA B
CBOEM  JEATENIBHOCTH  L€EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLIUMH  CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOT0 IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHHS MpenmeTra «bHoONOrHs» MOCTUraloTCs B €IUHCTBE
yueOHOW M BOCIUTATENbHON JEATEILHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMu IOBEACHUSI M CIOCOOCTBYIOT IIPOLIECCAM CaMOIIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIMYHOCTH, MATPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPaBOIOPSJIKY, YEJIOBEKY TPyJda U CTAapLIEMY IOKOJEHHUIO, B3aUMHOI'O
YBaXEHUSI, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTypHOMY  HACIEIUI0 W TPAAULUIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  00ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBa)k€HHWE 3aKOHa U
MIPABOIOPAJIKA;

TOTOBHOCTb K COBMECTHOMN TBOPUYECKOH NIE€ATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HUIIMI0O TI0 OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHME YUYUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS Y4EOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3a/lady, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTHh POCCUHUCKON TPAKIAHCKON UIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH Iepen PoanHOM, ropaoctu 3a CBOM Kpaid, CBOIO
PonuHy, cBOH S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAJIbHOTO Hapoaa Poccuu;
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LIEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUI0 M MaMITHUKAM [PUPOJBL,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIGHUE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHasi yoe:x IEHHOCTh, TOTOBHOCTh K CIIY>KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYAaIlMI0 W MPUHUMATH OCO3HAHHBIC PEILICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CeMEHHOMN XU3HU B COOTBETCTBUM C TPAAUIIMSIMHU HAPOJIOB
Poccumn;

4) 3cTeTUYECKOTr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACUCTBUS JKUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

NOHMMAaHHE U peau3aiys 3J10poBoro u 6e3omacHoro odpasa KU3HU (3I0pPOBOE MUTAHHE,
coOI0ZIcHHEe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perymsipHass (QuU3HYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U NICUXHUUYECKOMY 310POBbIO;

MOHUMAaHWE IIEHHOCTH TIpaBUJ WHIAWBUIYAJIBHOTO M KOJUIEKTHBHOTO ©0€30MacHOTo
MOBEJEHUS B CUTYaIUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS AIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTHYECKON M COLMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
NeSTeTbHOCTb;

UMHTEpEC K pa3muyHbIM cepam mpodeccnoHanbHON AEeSITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIE JKMU3HEHHBIE TIAHbL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCel
KH3HU;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS .

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHNE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIBTYPHI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaAHUE TJI00ABHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U MTyTeH UX PEIICHUS;

CIIOCOOHOCTH UCMOB30BaTh MPUOOpPETaeMble TPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
MpU peIIeHWH TPOoOJIeM, CBSI3aHHBIX C PaAllMOHAIBHBIM IMPUPOIONOJIb30BaHUEM (COOIIOIEHNE
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IIpaBWJI IIOBEJEHUS B INPHUPOJAE, HAIpPABICHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLICH HPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JEMCTBUN U NIPEJOTBPALLATD UX;

HQJIMYUE PA3BUTOrO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIbTYpbl, OIbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH IKOJIOTMYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B IOJIUKYJIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPEICTBA B3aUMOACHCTBUS
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
PALMOHAJILHOTO HAYYHOTO MBILUICHHS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroIleM
MHUpEe KaKk O €IUHCTBE IpUPOAbI, YelOBeKa U oOmecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH TPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCHeueHUs
HOBOTO YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pewaTb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0J1Aa U3 IN100aIbHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0
KYJBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
IpaMOTHOCTH 00y4Jaronuxcs, GopMUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

NOHUMaHHUE CYUIHOCTH METOJIOB IO3HAHHMS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KAIOIIero MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M HMMEIOMIMXCSA JAHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH JeATeNbHOCTH, TOTOBHOCTh OCYILIECTBIATh MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO ACSITEIBHOCTh HHAUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHIO, K
aKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSAMHU.

METANIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl OCBOEHHUsI ydeOHoro mnpeamera «buonorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUITMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaONI0/eHNe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIE
yueOHbIe JeicTBUS (I0O3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), oOecneunBaroIne
¢dopmupoBaHre (YHKIIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYarolIuxcs,
CIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
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MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHBIC YyUeOHBIC JCUCTBHS B IIO3HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.

MeranpeaMeTHble PEe3yNIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH J€HCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYJIMpPOBaTh M aKTyaTU3UPOBATh MpOOJIeMy, paccMaTpuBaTh €
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCHU(pUKAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIUBATE CBS3H C APYTUMHU TMOHITHSIMH ),

ONpeNeNaTh UENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIB30BaTh OWOJIOTHUECKUE TOHSTUS JJIs OOBACHEHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE pACCYXICHUS (MHAYKTUBHBIC, ICAYKTHBHBIC, I10 AHAJIOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIEHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTAaX, a TAaKKe IMPOTUBOPEYHI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIBTATOB IIEISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHIATE Pa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEIICHUH )KU3HCHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEeA0BATEIbCKHE ICHCTBHUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENECKON U MPOEKTHOUW AEsITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJ/IOB
pelIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIC BUJIBI JCSATCILHOCTH IO IIOJIYYCHHIO HOBOTO 3HAHHS, €Tr0
MHTEPIIPETAINU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelIeHHs, HaXOJIUTh apTyMEHTHI JUIS J0Ka3aTelbCTBA CBOWX YTBEPXKICHHH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIC B XOJIe PpEHICHHS 3a7add  Pe3yiabTaThl, KPUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIECHUBAThH IPUOOPETEHHBIHN OITBIT,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHABHYIO CPENY;

yMeTh TEpPEHOCUTh 3HAHWS B  T[O3HABATENBHYI0O U  MPaKTUYECKyl0  o0yactu
KU3HEICATCIIEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;
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BBIIBUTaTh HOBBIE WJEW, IPEAJararb OPUTMHAJIBHBIE IMOAXOABI U PELIEHMs, CTABUTh
npoOJIeMBl U 33Ja4H, TOMyCKarOIUe aIbTEPHATUBHBIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HH(pOpManuu (TEKCTe ydeOHOro mocoodus,
HAy4YHO-IIOMYJISIPHOM JUTEparype, OMOJOTHYECKUX CIIOBApsAX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIUYHbIX BHUJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(bopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALUMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYI (OpMYy NpEACTaBICHUS OHOIOrMYECKON
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTroe);

UCIOJIb30BaTh HAy4HbI S3bIK B KauecTBE CpeACTBa IpH paboTe ¢ OHOIOrHYECKOH
uHpopMaLrel: TPUMEHITh XUMHYECKHe, (PU3UYECKHe U MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJETh HABbIKAMU PpACIO3HABaHUS M 3allMThl UHGOpMaUMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obmenne:

OCYILECTBIIATh KOMMYHMKAIIUK BO BcexX cepax >KM3HM, aKTUBHO y4acTBOBAThb B JUAllOre
WIM JUCKYCCHUU IO CYLIECTBY OOCYKJIaeMoi TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BbICKA3bIBaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUs IIpeJylaraéMoi 3ajadyd, YYWUThIBAaTh WHTEPECHl U
COIIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHAJIOra WIH JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CHUTYallui, YMETh CMATYATh KOH(PIUKTHI U
BECTH [1€PErOBOPHI;

BJIQJIETh PA3IMYHBIMU cIOcOOaMu OOIIEHHS M B3aUMOJCHCTBHS, MOHMUMATh HaMEpEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHMUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeSITeIbHOCTD:

MOHMMATh U UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYalIbHOW pabOThl Ipu
peleHn OMONIOTHYECKOl MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBHH ¢ yuy€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JIEUCTBUSA MO0 €€ ITOCTHUKEHHIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENATh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh pe3ybTaThl COBMECTHOI paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJAOI0 Y4aCTHHKA KOMaH/bl B OOIIUHN pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTpPATETHYECKOE IOBEIEHHWE B PA3JIUYHbIX CHUTYaIUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryaISTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:
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UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
’KM3HEHHBIX M y4EOHBIX CUTYyaLlUsX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M INOCTYNKAaX II0 OTHOIIECHUIO K >KMBOW INPUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXKaroIIHX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBIABIIATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANIOUTEHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO MIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YIbTATOB LIETIAM;

BJIaJI€Th HAaBBIKAMU I103HABATEIbHON peduIeKCUU KaK OCO3HAHUS COBEPLIAEMBIX JIeHCTBUI
Y MBICIIUTENIbHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMM, UCIIOJIb30BATH MPUEMBI peIeKCUn
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOT'O peIleHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

OpUHUMATh ce0sl, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLINOKHY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJI0oBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpamMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEHMIO, HMHTEpPIpPETAallMd U MpeoO0pa3oBaHUIO 3HAHUM, BUIbI
JeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTyallusiX, a TaKKe€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBS3aHHbIX ¢ Ouojorueil. B
porpaMMe NpeAMETHbIE Pe3yNIbTaThl IPEICTaBIEHBI IO roJjaM 00yUeHHSL.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpKaHWE OMOJOTHYECKHX TEPMUHOB U MOHATUM: KU3HB, KJIETKa,
opranusM, Merabonu3sM (0OOMEH BEIeCTB M  IpEeBpalleHHe DHEPruu), TOMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl >KUBBIX  CHUCTEM, CAMOBOCIPOM3BEJICHHUE
(penpoyKius), HaCIeCTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3JaraTh OMOJOTHYECKHE TEOpHH (KJIETOYHAas, XpPOMOCOMHAas, MyTallMOHHas,
[EHTpaJibHasl JI0TMa MOJeKyJsipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3ust U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuil H. U.
Baguiosa), onpenensaTh rpaHUIBI X TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;
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YMEHHE BJaJIeTh METOJaMH HAay4YHOTO MO3HAaHUs B OWMOJIOTWUHU: HAOIIOACHHE U ONMHCAHHE
KHUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHu3alusi U TMPOBEACHHE OHUOJIOIMYECKOTO
AKCIIEPUMEHTA, BBIJIBIDKCHHE THUIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH MEXKY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJIbTAaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSTHIA,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLUIECTBEHHBIE NPU3HAKKA BUPYCOB, KJIETOK IMPOKAPUOT U IYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTHU MPOLIECCOB: 0OMEHa BEUIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS], PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTH MMOJYYCHHBIC 3HAHUS NI OOBSCHEHUS OMOIOTHYECKUX TPOIECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENIbIO O0ecTieueHust
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
rPaMOTHOTO TMOBEACHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHWE HEoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH U pPallOHAIBLHOTO
MPUPOJOTOIB30BAHMS;

YMEHME peIlllaTh »JJIEMEHTapHble TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHUE, CIETNIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIUBAHUS
JUISL TIpe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OILIEHWBATh M HHTEPIPETHPOBATh HH(OpPMALHIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEpPHUalbl), ITHUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE U YCTHBIE cOOOIIeHHs, 00001as
Ouonornyeckyro HMHGPOPMANKI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOEGHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCT€ W POJM OMOJOTMM B CUCTEME HAy4YHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pEelIeHHs )KU3HEHHBIX 3a/1a4;

yYMEHUE PacCKPBIBATh COJICPIKAHNE OMOJIOTMYECKUX TEPMUHOB M TIOHSITHI: BUJI, TIOMTYJISIHUSA,
reHo(OHA, SBONIONMS, JBWXKYIIHE CHIBl ((aKTOpbl) DSBOJIOIUHU, MPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrMYecKkue (aKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, [IeTH MUTaHUs, SKOJOTHYecKasi MupamMuaa, OuoreoreHos, ouocdepa;

YMEHME Wu3araTb Ouosnoruueckue Tteopuu (3BomounoHHass Tteopuss Y. JlapsuHna,
CUHTETHYECKasl TeOpHs SBOJIIOIHH), 3aKOHBI  3aKOHOMEPHOCTH (3aposiieBoro cxoactea K. M.
bapa, dyepenoBaHus TiaBHBIX HampaBieHuM u myrted somonnu A. H. CeseproBa, ydeHus o
ouoctepe B. U. BepHaackoro), onpenensTh TpaHUIBl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJEHHWE M OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUW, OpraHu3alvs ¢ TPOBEIAEHUE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIJIBIDKCHHE THIOTE3bl, BBISIBICHHUE 3aBUCHMOCTH MEXIY HCCIETYyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTISATH CYIIECTBEHHBIE TPU3HAKUA CTPOCHUSI OMOJOTHYECKIX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOre€OlleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
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BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JACUCTBHUS KOJOTMYECKHX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MMOTOKA SHEPIMH B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OHMOTCOXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOIy4YeHHbIC 3HAHUS U1 OOBSCHEHHUS OMOJOTHMYECKUX IMPOILECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LI€JIbI0 00eCIIeUeHus
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO IOBEJIEHHUSI B OKpYXalolleil NpUpOAHOM cpele, NMOHMMAaHHE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTHIKEHHIH COBPEMEHHOM ouonoruu Uit panroHaIBLHOTO
HIPUPOONOIb30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHbIe OMOJOTMYECKHE 3a/laud, COCTABISATH CXEMBI IepeHoca
BEILIECTB U SHEPIUHU B SKOCUCTeMax (LeNy MUTaHU);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAaKTUYECKHE PabOoThI, COOMIONATh MpaBWiIa TpU
paboTe ¢ ydeOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHUYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMAIWK, HAYYHO-TIOMYJSIPHbIE MaTepuallbl), pPacCMaTpPUBATh TIJI0OAIBHBIC
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

yMEHHE CO3/aBaThb COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
Ouosornyeckyro HMHQPOPMAIMI0O W3 HECKOJIBKUX HCTOYHHMKOB, TPAaMOTHO HCIOJIBh30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HanmeHoBaHMe pa3jeioB U TeM KosmmuecTBo yacos DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n nporpaMmMsbl Bcero Konrtpoabhubie IlpakTuuyeckne  00pasoBaTelibHbIE pecypchbl
padoThI padoThbI

1 Buonorus xak Hayka 2 0 0.5 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292

2 JKuBbIe CHCTEMBI M IX OpraHu3aIus 1 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

3 XUMUYECKHUI COCTaB U CTPOECHUE KIETKU 8 0 1 bubnnorexa [HOK
https://m.edsoo.ru/7f41c292

4 JKusHenesTenbHOCTh KIIETKU 6 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

5 Pa3smHOXeHME U MHAVBUAYAIBHOE PAa3BUTHE 5 1 1 bubnuoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292

6 HacneacTBeHHOCTh M M3BMEHUHMBOCTD 8 0 15 bubnuotexa [JOK
OpraHHM3MOB https://m.edsoo.ru/7f41c292

7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnoreka [JOK
OMOTEXHOIOTHI https://m.edsoo.ru/7f41c292

8 PeszepBHOE BpeMms 1 1 0 bubmmoreka [JOK
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4
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11 KIIACC

Ne i/ HaumeHoBaHue pa3jiesioB U TeM KounyecTBO 4acoB JJIeKTPOHHbIE
nporpamMmmsl Bcero Konrpoabusie IIpakrnuyeckue (undpossie)
paGoTsI paGoThI oOpa3oBaTeJibHbIE
pecypcsl

1 DBOIIOLIMOHHAS OHOJIOTHUS 9 0 1 bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74

2 Bo3HUKHOBEHHE M pa3BUTHE )KU3HU Ha 9 0 0.5 bubnnoreka [JOK
3emie https://m.edsoo.ru/7f41cc74

3 Opranu3Mbl U OKpYyXkarolas cpeaa 5 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41cc74

4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 0 0 bu6nunorexa LIOK
https://m.edsoo.ru/7f41cc74

5 PesepBHOE BpeMs 2 0 0 bubnmoreka [JOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 2.5
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ITOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC

Ne Tema ypoka KounuecTBo yacos HMara DJIeKTpOoHHbIe HU(pPOBbIE

n/m Bcero | Konrpoabnbie Ilpakruyeckue H3Yy1EeHHsA o0pasoBaTe/ibHbIE

padoThI padoThI pecypchl

1 buonorus B cucreme Hayk 1 0 0 bubnnorexa [HOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

2 MeTto/1bl n03HaHUs KUBOU Npupoabl. [IpakTuyeckas 1 0 0.5 bubnnorexa [JOK
pabota Ne 1 «/cronp30BaHHE PA3IUYHBIX METOJIOB https://m.edso0.ru/863e6122

[IPU U3YYEHUH OMOJIOTHYECKUX OOBEKTOBY

3 buonornueckue cUCTEMBI, TPOLIECCH U UX U3YUCHHE 1 0 0 bubnuorexa [JOK
https://m.eds00.ru/863e6564

4 XVMHYECKUI cOCTaB KIETKU. Boia n MUHepanbHbIe 1 0 bubnuoreka [IOK
COJH https://m.edso0.ru/863e674e

5 benku. Coctas u crpoeHue 0eKoB 1 0 0 bubnuoreka [IOK
https://m.edso0.ru/863e6b72

6 VraeBonsl. JInnuael 1 0 0 bu6mmoreka [IOK
https://m.edso0.ru/863e6870

7 depMeHThl — OMOJIOTHYECKHE KaTallu3aTOPhI. 1 0 0.5 bubnuoreka [IOK
Jlaboparophas padota Ne 1 «3yuenue https://m.edso0.ru/863e6b72

KaTaJIMTHYECKOM aKTUBHOCTH (PEpMEHTOB (Ha
pUMepe aMHJIa3bl WA KaTalla3bl)»

8 Hyxnennosbie kucnotel. ATO 1 0 0 bubnuorexa [JOK
https://m.edsoo.ru/863e6d5c

9 HcTopus u Metoasl n3ydeHus kieTku. Kierounas 1 0 0 bubnuorexa [IOK
TEOpus https://m.edso0.ru/863e6e88

10 KreTka kak 11e10cTHas )KUBasi CHCTEMA 1 0 0
11 | Crpoenue sykapuoTuueckoil kietku. JlabopatopHas 1 0 0.5 bubnuorexa [IOK

pabota Ne 2 «3yueHue CTpOeHHUsI KIETOK paCTeHUH,

https://m.eds00.ru/863e6ff0
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KUBOTHBIX, TPHOOB 1 OaKTEpHil 10T MUKPOCKOIIOM
Ha TOTOBBIX MUKPOIIpENapaTax 1 UX ONHCAHUE)

https://m.edso0.ru/863e716¢

12 OOMeH BelecTB Wi METa00JIU3M 0 bubmuorexa [JOK
https://m.edsoo.ru/863e766¢

13 doTocuHTe3. XEMOCHHTE3 0 bu6mmoreka [IOK
https://m.edso0.ru/863e7c98

14 DHepreTudeckuii o0OMeH 0 bubnnorexa [JOK
https://m.edsoo.ru/863e7aae

15  JKusHeHHBII UK KICTKH. JleneHne KiaeTku. MuTos. 0.5 bubmuorexa [JOK
JlabopatopHnast pabota Ne 3 «Habmroaenne Mutos3a B https://m.edsoo.ru/863e7dc4

KJIETKaX KOHYMKA KOPEIKa JIyKa Ha TOTOBBIX
MUKpOTIperiapaTax

16 buocunTes 6enka. Peakuys MaTpUYHOTO CHHTE3a 0 bubnuorexa [JOK
https://m.edsoo.ru/863e796e

17 Tpancnsius — Ouocunres 6enka 0 bubnnoreka [JOK
https://m.edsoo.ru/863e796e

18 Hexnerounslie GopMbl )KU3HU — BUPYCHI 0 bubnuoreka [IOK
https://m.eds00.ru/863e7540

19 ®opMBbl pa3MHOKEHHUSI OPTaHU3MOB 0 bubnnoreka [JOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

20 Meiio3 0 bubmmoreka [JOK
https://m.edsoo.ru/863e7f4a

21 OO0pazoBaHue 1 pa3BUTHE TOJOBBIX KIETOK. 0.5 bubnmoreka [JOK
OmnonotBopenue. JlaboparopHas padora Ne 4 https://m.eds00.ru/863e81b6

«3yueHne cTpoeHus MOIOBBIX KJIETOK Ha TOTOBBIX
MUKPOTIpeIiapaTax

22 NuauBuayanbHOe pa3BUTHE OPraHU3MOB 0 bubnnorexka [JOK
https://m.eds00.ru/863e8436

23 ['eHeTka — Hayka O HaCJIE€JCTBEHHOCTU U 0 bubnnoreka [JOK
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W3MEHYHUBOCTH https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACEAOBaHUS TPU3HAKOB. 1 0 bubmuorexa [JOK
MoHOrHOpUIHOE CKpEIIMBaHUE https://m.eds00.ru/863e8878
25  JluruOpuaHoe cKpemuBaHue. 3aKOH HE3aBUCUMOTO 1 0 bubmumoreka [IOK
HaCJICI0BaHMs IPU3HAKOB https://m.edso0.ru/863e89a4
26 CuensieHHOe HaclieIoBaHUE MTPU3HAKOB. 1 0.5 bu6mmoreka [IOK
Jlaboparophas padota Ne 5 «/3yueHue pe3ysbTaToB https://m.edsoo.ru/863e8c60
MOHOTHOPHUIHOTO U JAUTHOPHUIIHOTO CKPEIUBAHUS Y
Jpo30(hUIIBI Ha TOTOBBIX MUKPOIIPENapaTax»
27 I'eneruka nona. HacnenoBanue npu3HaKkos, 1 0 bubnnorexa [JOK
CILIEIJICHHBIX C TTOJIOM https://m.eds00.ru/863e8c60
28 H3smenuuBocTs. HeHnaciienctBeHHAas U3MEHYMBOCTD. 1 0.5 bu6mmoreka [IOK
JlabopatopHas pabota Ne 6. M3yuenue https://m.edsoo.ru/863e8efe
MOIU(PUKAITIOHHOW U3MEHUYUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOW»
29 HacnencreenHnast naMmeHunBocTb. JlaboparopHas 1 0.5 bubnuoreka [IOK
pabota Ne 7. «AHanu3 MyTaiuil y 1po30Quibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEnapaTax»
30 I'eneTuka yenoBeka 1 0 bu6mmoreka [JOK
https://m.eds00.ru/863e8d78
31 PeseprubIil ypok. O600111€HHE TIO TEME 1 0
«HacnencTBeHHOCTh M U3MEHYUBOCTh OPTaHU3MOBY
32 Cenexnuus Kak HayKa ¥ IpOLECC 1 0 bubnuorexa [IOK
https://m.edso0.ru/863e9214
33 MeTompl ¥ JOCTHIKEHHS CENIEKITUU PACTCHHUH U 1 0 bu6mmorexa [IOK
KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak orpacib NPOU3BOJICTBA 1 0 bubmuorexa [JOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 4
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11 KIIACC

Ne Tema ypoka KounyecTBO 4yacoB Hara JIeKTPOHHBbIE U(PPOBHIE

n/m Bcero Konrpoiabubsie IIpakruyeckue H3YICHHUS o0pasoBaTe/ibHbIe

padoThI padoThI pecypcbl

1 DBOJTIONHS U METOJIbI €€ U3y4CHUS 1 0 0 bu6mmoreka [IOK
https://m.edso0.ru/863ea20e

2 HcTopus pa3BUTHS NPECTaBICHUN 00 3BOIONNN 1 0 0 bubnnorexa [JOK
https://m.eds00.ru/863e9570

3 MUKpO3BOITIOIHUS 1 0 0 bu6mmoreka [JOK
https://m.edso0.ru/863e9cle

4 [Tomymsius Kak IeMeHTapHas eUHHUIA BUA U 1 0 0.5 bubnnorexa [HOK
sBomoiun. Jlaboparopnas padota Ne 1 «CpaBHeHue https://m.edso0.ru/863e99c6

BUJIOB TI0 MOP(OJOTHYECKOMY KPUTEPHUIO)

5 JIBIKyIIME CUITBI (3JIEMEHTapHbIE (PAKTOPBI) 1 0 0 bub6nuoreka [IOK
3BOJIOLIUH https://m.edsoo.ru/863e9da4

6 EcrecTBennslit 0TOOp U €ro GopMbl 1 0 0 bubnuotexa [JOK
https://m.edso0.ru/863e9ed0

7 Pe3ynbraThl 3BOMIONNN: TIPUCTIOCOOIEHHOCTh 1 0 0.5 bubnuoreka [IOK
OpraHu3MOB M BU1000pa3oBanue. JlaboparopHas https://m.edsoo.ru/863e9fde

pabota Ne 2 «Onucanue npucrnocobIeHHOCTH
OpraHu3Ma # e€ OTHOCUTEIHHOTO XapaKTepa»

8 HampaBnenus u myTa MaKpO3BOJIOIIIHI 1 0 0 bubnuorexa [JOK

https://m.edsoo.ru/863e9cle
9 Heo6paTuMocTh 3BOIIOLIUU 1 0 0
10 Wcropus xu3HU Ha 3emiie U METObI €€ U3yUEHUs 1 0 0

11 ['unoTe3bl NpoUCX 0K AEHUS KU3HHU Ha 3emiie 1 0 0 bubnnoreka [JOK
https://m.edsoo.ru/863ea5a6

12 Pa3BuTHe )xn3HM Ha 3eMJIe 110 3paM U IepuoiaM 1 0 0 bubnuorexa [IOK

https://m.edso0.ru/863eabbe
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13 OCHOBHBIE 3TaIlbl 3BOJIIOLUU PACTUTEIBHOTO U 0.5 bubmumoreka [IOK
KUBOTHOTrO MHpa. [IpakTrueckas padora Ne 1 https://m.edsoo.ru/863ea8bc
«M3y4eHne NCKONIaeMbIX OCTaTKOB PACTCHUHN U
KUBOTHBIX B KOJUICKIIUSIX»
14 CoBpeMeHHast CUCTEMa OPTaHUYECKOro MUPa 0 bubmumoreka [IOK
https://m.edsoo0.ru/863ea48e
15 DBOJIOIMS YeTIOBEKa (aHTPOIIOTEHE3) 0 bubnnoreka [JOK
https://m.edsoo.ru/863eac2c
16 JIBrokyme cuitbl ((hakTOphl) aHTPOIIOTEHE3a 0 bubnnorexa [JOK
https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU 3BOIIOLNH YEJIOBEKA 0
18 UYenoBeyeckue pachkl U NPUPOJIHBIC Al Tal[uU 0 bu6mmoreka [IOK
4eJIOBEKA https://m.edso0.ru/863eaea2
19 PesepBHblit ypok. O000111€HNE 110 TEME 0
«BO3HUKHOBEHHE U pa3BUTHE KU3HU HA 3eMIIe»
20 DKOJIOTHs KaK HayKa 0
21 Cpenpbl oOuTaHus U S3KOJIOrHYecKrue hakTophbl 0 bubnnoreka [JOK
https://m.edsoo.ru/863eafec
22  AOuotnyeckue ¢pakropsl. JJabopaTopHas pabota Ne 0.5 bubnuoreka [IOK
3. «Mopodororndyeckne 0COOCHHOCTH PACTCHHIA U3 https://m.edsoo.ru/863eb10e
pas3HbIX MecT obuTanus». JlabopatopHas paborta Ne
4. «BimstHue cBeTa Ha pOCT ¥ Pa3BUTHE YEPEHKOB
KoJieyca»
23 buotnueckue hakropsl 0 bubnuorexa [IOK
https://m.edso0.ru/863eb348
24 DKOJIOTHYECKHE XapaKTEPUCTUKU MOMYJIALNH. 0.5
ITpaktuueckas padora Ne 2 «IToacyér mnoTHOCTH
MONYJISALMM pa3HbIX BUJOB PACTCHUI
25 CoobmiecTBa OpraHu3MoOB — OHOLIEHO3 0 bubnuorexa [IOK

https://m.edso0.ru/863eb46a
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https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKHUE CUCTEMBI (3KOCHCTEMBI) 1 0 bubmuoreka [JOK
https://m.edso0.ru/863eb46a
27 | OCHOBHBIC ITOKA3aTEIN SKOCHUCTEMbBI. DKOJIOTMYCCKUE 1 0 bubmuorexa [JOK
nupamuabl. CBoiicTBa skocucteM. CyKieccus https://m.edsoo.ru/863eb5fa
28 [TpupoHbIE S5KOCUCTEMBI 1 0
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 0
30 buocdepa — rnobdanpHas 3xocucTeMa 3eMiIu 1 0 bubnnoreka [JOK
https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OHMochepsI 1 bubmmoreka [JOK
https://m.edso0.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emiau 1 0
33 CocymiecTBOBaHHE TPUPOJIBI M YSIOBEYCCTBA 1 0 bubmmoreka [JOK
https://m.edsoo.ru/863ebale
34  Pesepublii ypok. O6001eHue TeMbl «Coo0lIiiecTBa u 1 0
IKOJIOTHUECKUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

* buosnorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Aximonepnoe obmiectBo «M3narensctBo «lIpocBemenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox pex.
[Taceunuka B.B., Aximonepnoe obmiectBo «M3narensctBo «lIpocBenienner»

METOJAUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA

Paboune nporpammel. [Ipeamernsie muanu yueonukos "JIlunus xusau". 10-11 xmaccel. yue0.
rocobue 11 o01eo0pa3oBaTeNbHBIX OpraHu3aluii: 6a3oBeiii ypoBenb:/ B.B. [Taceunuk, I'.I'.
[IBenos, T.M. E¢pumosa. - M. [Ipocsemenue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://educont.ru/
http://foxford.ru/
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