MUWHWCTEPCTBO IMPOCBEIEHUS POCCUMCKOM ®EJIEPAIINN
MunucTepcTBo 00pa3oBanus u Hayku Camapckoi odJiacTu

I[enapTaMeHT OﬁpaSOBaHI/IH AAMUHUCTPAIUU TOPOACKOI'0 OKpYyra ToabsITTH

MBY «lllkoaa Ne 59»
PACCMOTPEHA MNPUHSATA YTBEPKIEHA
Ha 3acemanud MO Ha 3acelaHnun Hupexrop MBY «lllkoma Ne 59»
YUHTEIEH €CTECTBEHHO-HAYYHbBIX [Tegarornyeckoro Coseta E.H. Poxko
JUCTIATITIH YupexaeHnus

IIporoxou Ne 1 ot 30.08.2023 r. Ipotokoa Ne 23 or 30.08.2023 r. IIpuxa3 Ne 280 ot 30.08.2023 r.

PO)KKO C=RU, OU=[upekrop, O="

MBY "Lkona Ne 59",

CN=Pox«o EneHa
EJ'IeHa HwvkonaesHa,

E=school59@edu.tgl.ru

HI/IKOJ'IaeBHaoo 94 e7 5¢ €6 89 f2 bb d3

2023-11-01 08:49:52

PABOYAS ITIPOTPAMMA
(ID 2089917)

yueOHoro npeamera «buosiorusi. bazoBbiii ypoBeHb»

115t ooyyatromuxest 10 — 11 kimaccos

Tonpsartu, 2023



MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpEAeSICHUs
NOaX0/0B K (OPMHUPOBAHMIO CoOAepkaHus YyueOHoro mnpenmera «buonorus» cocraBuIn:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3ynbTaToB OOyueHHUsi U TpeOOBaHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHS 00
o0IMX LEeNsIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAYCHWU B IMO3HAHWU >KUBOM MPHUPOIBI M OOECIEUCHHH CYIIECTBOBAHMS 4YEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpe/IeiIeHbl OCHOBHbIE (DYHKIIMU MPOTpPamMMBbl
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHUE O IENsIX, 00 o0mIei cTpareruu 00y4eHus,
BOCIIUTAHUS M PAa3BUTUS OOYYAIOIIMXCS CpeAcTBaMH Yy4deOHOro mnpeamera «buomorusy,
ompezenseT o00s3aTeNbHOE MPEIMETHOE COJEep)KaHUe, €ro CTPYKTYpPY, paclpeaeicHue Io
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeNbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4ETOM MEXKIIPEJAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pPa30BaTEIIBHOIO IMPOIIecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIMXCS.

B nporpamme mo OHOJOTMM Tak)K€ YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM AEATEIbHOCTH/ydeOHBIX JeHCTBUN 00y4Yaromuxcs 1mo
OCBOEHUIO COJIEpP KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uonoruu (10-11 kmaccel, 6a30BbIif ypOBEHb) peann30BaH MPUHIIHUII
MPEeMCTBEHHOCTH B HW3Y4YeHMHU Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS, I[ICHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, 3KOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e JKU3HU U OEpeKHbIM OTHOIIEHHEM K OKpYXKarouleH
npupoaHoit cpene. IlosTomMy Hapsay c u3ydeHHeM OOIIEOMONOTHUECKUX TEOpUM, a TaKkKe
3HAHHUIA O CTPOSHUH )KUBBIX CUCTEM PA3HOTO PAHTa U CYITHOCTA OCHOBHBIX MPOTEKAIONIUX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH YJeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU AJIs PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHCIe: TPOGUIaKTUKA
HACJIEICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYEeCKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHS PKOJIOTHUYECKH IEIeCO00pa3HOr0 MOBEACHUS B OKpYXKAIOMIeH MPUPOIHON cpese,
aHAJIM3a BIIMSIHUSI XO3SHCTBEHHOW JIEATEIHPHOCTH YEJIOBEKAa Ha COCTOSHHE TPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeaMera «bHONOTHS MPOAUKTOBAHO HEOOXOIUMOCTBIO 00ECIeUeHHs YCIOBUM IS pPelieHUs
OJIHOM M3 aKTyallbHbIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOTro 00pa3oBaHus, KOTOpas Mpe/noiaraet
dopmupoBaHrEe y O0YJarOIUXCS CIIOCOOHOCTH aaNnTUPOBAThC K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe mecto. OHa
obOecrieunBaeT (GoOpMHUPOBaHHE y OOYUAIOIIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHPAa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3Ma€T YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
dbopmupoBaHus (YHKIIMOHATHLHOW TPaAaMOTHOCTH, HABBIKOB 37J0POBOrO M 0e30macHOro odpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIIJICHHS, [IGHHOCTHOTO OTHOIIICHHUS K dKUBOU MPUPOJIE U YETIOBEKY.

Bonbmoe 3HadeHwe OWOJNIOTHS WMMEET TakKe JUIS PEIICHUS BOCIUTATSIBHBIX H
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUU C TPEICTABJICHUSMU U3 JAPYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMUS, ITPEJICTABICHHOIO B MTPOrpaMMe TI0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0y4YarOIIUecs TOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KU3HU U MPAKTUUECKOU naesTesibHoCcTU. Oco00e MECTO B 3TOM cHUcTeMe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAy4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHEHTAIUAX JTUIHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUHA OMOJIOTHIECKOT0 00pa30BaHUSI.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIENIEHBI CICAYIOIIME COACPKATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH .

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCIONb30BaTh 3TU 3HAHUS IJISl TPAaMOTHBIX JIEHCTBUI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMBbl 3HAaHUNH O OHOJOTHYECKHX TEOPUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPECTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYYarOIIMXCs MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyUEHHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHSI OPTaHHU3AIINN;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopMupoBaHre y OOYYarOUMXCS YMEHHWW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K HEl, COOIOACHUS STUYECKUX HOPM TMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWH W YMEHUH B TIOBCEJIHEBHOW JKM3HU [UIS OIEHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS.  00sI3aTEIbHBIM yYUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPESIMETHI.

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



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYEeCKUX HayK.

MeTtop1 TO3HAHUS KUBOU PUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, OUCaHUE, U3MEPEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabmuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON PUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/cmonb3oBaHuE pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

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

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBINH.

JdemMoHcTpaumMu:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3alUU KUBOK
IPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMM BOJBI M MHUHEpAIbHBIX BeleCcTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHUHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYphl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKoB. bruonornyeckue GyHKIN OEITKOB.

®epMeHThl — Ounosiornyeckue kKaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas cneuuduuHocTh. Kodepmentsl. Butamunbl. Orianuus  ¢GEpMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuiasl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
HMCTOYHHKOB YHEPTHUHU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunum PHK. Bugst PHK. AT®: ctpoenue u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOmie Mpu3HaKM KIETOK: 3aMKHYTas Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHON U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHAs CTCHKA, TIMKOKAIWUKC, WX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnxnomemOpannbie opranoubl kietku: DI1C, anmapar ['onbmku, muzocomsl. [lomyaBTOHOMHBIE
OpraHoOWbl KJIETKH: MHUTOXOHJPHUH, TuIacTuibl. [IpoucxoxaeHne MHUTOXOHAPUNA W TUIACTH/I.
Buner mactua. HememOpaHHbIe OpraHOWIBI KJIETKHA: PUOOCOMBI, KIICTOYHBIN IEHTP, [ICHTPHOJIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHbli neHTp KieTku. CTpoeHue sjpa: saaepHas o00I0uKa, KaproIia3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuer u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJeTkn», «CTpoeHue KUBOTHOM KieTkn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

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

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

Jlaboparopuas pabota Ne 2. «M3yyeHHe CTpOECHHSI KJIETOK PACTEHUH, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
TUCCUMUIIALINSA (PHEpreTuUecKuii 00MeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPaHEHHUS BEIIECTB M SHEPTUU B TOHUMaHUU MeTaboIn3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakimm (oTocuHTe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCUHTE3a IS KU3HU Ha 3emIie. BriusHue ycnoBuit
cpenbl Ha GOTOCHHTE3 U CIIOCOOBI MOBHITIICHUS €T0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HHU Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBIICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. Kucimoponnoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cunrte3a. l'enermueckas wunpopmamus u JHK. Peammsanwms
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€MbIe BUpycaMu. Bupyc uMmMyHOAepUIIMTa YeTOBEKa

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBEpTaa W HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer  w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Potocuntes», «Crpoenune HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

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

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permnukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaJbHOTO PAa3BUTHUS
OpraHNU3MOB.

Henenne xnetkn — muto3. Craagum mutosa. I[lpomecchl, mpoucxonsdiiue Ha pasHbIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHW3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJlBO€, MOYKOBAHUE OJHO- MU MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHuE,
BEr€TATUBHOE pPAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHUPOBAaHHWE OPraHU3MOB, €r0 3HAUYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
XpoMocoM B Meio3e. Kpoccunrosep. buosnornueckuii CMbIC U 3HaUEHUE MEHO03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y )KMBOTHBIX. [loOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOTO PAa3BUTHS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacCTPYIISIus,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTallUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Permukanus THK», «Muto3», «Menos», «IIpsmoe u Henpsmoe pasButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawomero», «KapnoknHe3 B KiIeTKax KOpellka JyKa», MarHUTHas
MoJenb-anmmInKanys «/lenenue knerkny, moaens JJHK, Mmogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabota Ne 4. «/3ydyeHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
AMOpHOJIOTUN B CTAHOBJICHUU F€HETUKHU. BKi1ag pocCUIICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUUYECKUH, MOJEKYJISpPHO-
reHerudeckuii). OCHOBHbIE T€HETHUYECKUE TOHATH. | eHeTndyeckas CUMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHO€e CKpelrBaHe. 3aKOH eIMHO-00pa3us THOPUIOB MTEPBOTO MOKoIeHus. [IpaBuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUS. AHAIU3UPYIOLIEe CKpEIlBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLelIEHHOMY
HacJe10BaHNIO T'eHOB. HapylieHue clueruieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XPpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKHEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHWe NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHJIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJeACTBEHHasA. Ponb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHON U3MEHYMBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAsT M3MEHYUBOCTb.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMoHHAs
u3MeH4nBOCTh. Kraccu¢ukaiuss MyTaluii: TeHHblE, XpPOMOCOMHBbIE, IeHOMHbIe. YacTroTra



NPUYHHBI MyTanuid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealloTHYecKuii, OJIM3HELOBbIM, IMTOr€HETUYECKUN, OHMOXUMHUYECKHM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio II1IIP-ananmmu3a. HacnencTBeHHble 3a0o0ieBaHUS
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACJIEACTBEHHOM  IMpPeIpacloiokeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHA U JICUCHHUS] TeHETUYECKUX
Oone3Hell. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHME. 3HAYEHHE MEOUIIMHCKOW I'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOoBeKa.

JdemoHcTpaumuu:

[Moptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodeen-
Pecosckmii, H. 1. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpumgHoe ckpenmBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYeCKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOIO C IIOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MEeHYHBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa rpymnm KpoBu», «MyTalmoHHas
U3MEHYHBOCThY.

Ob6opynoBanue: Moxenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Telna), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3ynbTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyeHne mMoauuKanMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BAPUALIMOHHOTO PsI/1a U BAPUALIUOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHamuz wmyrtamuii 'y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Ipolecc. 3apoKICHUE CEIeKIUU U AoMecTukanusa. Yuenue H. 1.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOMCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, OPO/Ia, IIITAaMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIi U WHIAUBUAYAIBHBIH OTOOPHI B CENEKIIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIUBAHUE — MHOPHUIMHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponcrtBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss U e€ yCIeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJIy4YeHUE MOJUIUIONI0B. JIOCTMIKEHUsSI CENEeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrenneix opranuszmoB. Kierounas wumxenepus. Kierounsie
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

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

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03UCTBEHHBIC PACTSHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOYHUBEPCUTETA WITH HAYYHOTO IIEHTPA).

11 KUIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MeCTO B OHojoruu. BiysHue 3BOJIIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa 3Bomonuu. [laneoHTosornueckue: MOCIENOBATEIBHOCTD IOSIBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnume GayH U Qpop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIMMEHTapHBIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIKyle CHibl  9BOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHYMBOCTb, OOprOa 3a CylIlecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bonmonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkposontonus. [Tomynsanus kak eIMHULA BUIA U 3BOJIIOLUY.

JBmwxynme cuibl ((hakTophl) HBOJIONUHM BUAOB B NpHpoJe. MyTallMOHHBIM mpolecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJHBI U Apedd reHoB. M3onauusa u
MUTpaIus.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomounud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boiouuu. [IpumMeps! npucnocodieHuit
y opranuzmMoB. ApoMoph03bl U UIU0-aJaNTallNH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000Opa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.



MakposBomonus. @opMbl 3BOMIONUH: (uIeTHYecKasi, TUBEPreHTHAas, KOHBEpreHTHasl,
napaiensHas. HeoGpatumMocTs 3BoONMN.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

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

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue CcoOpToB pacTeHmit», «MHoroobpaszue mOpoa
YKUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«MUnnoanantamumny, «OO0mas aereHepauus», «JBrxymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopwba 3a cymiectBoBanue», «IIpucrnoco0n1eHHOCTh
OpranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000PA30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIO0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00BEMHAs Moenb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butne Hacekomoro», «Pa3BuTHe nArymku», MukKpompenapat «Jpozoduia» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparopnas pabota Ne 2. «OmnucaHue NPUCIIOCOOIIGHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEJIBHOT'O XapaKTepay.

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

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEPXKIACHUE
XUMUYECKOW 3BoJronnK. HavanbHble aTansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKIETKHU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xku3HM Ha 3emse 1o o9paM UM nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPIOBUKCKHUH,
CUJIypUIHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o30lickas 5pa U €€ NepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaitHo30iickas 3pa 1 e€ nepuopbl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucremMa opraHM4ecKoro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpencTaBieHHH O
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl M3yueHus: aHTpornorene3a. CxoAcTBa U pa3ndusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBeHHBbIN 0TOOp. OOIIEeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUI Tpyaa, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: AaBCTPAJIONMUTEKU, UEIOBEK yMENbIH,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpoIeonaHas (eBpasuiickas), HErpo-
aBcTpajioujiHas  (9KBaTOpUAJIbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTtBo uenoBeveckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHHME aHATOMUYECKHX YEPT CTPOEHUs
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

O6opynoBanue: wmynsixku «[IpoucxoxxaeHue dyenoBeka» (OIHOCTBI  aBCTPANIONMUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEePBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIOruIecKasi TadJuIa,
KoJuTeKIUs «DOpMbI COXPAaHHOCTHU UCKOTTAEMBIX )KHBOTHBIX U PACTCHHI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTCKITUSX ).

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

Tema 3. OpranusMsbl U OKpPYXKalOIIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHas, IMOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxonorunueckue (akropsl. Kimaccudukamus sxomorndeckux (HakTopoB: aOMOTHYECKHUE,
OMOTHYECKHUE U aHTPOIOTEeHHBIE. J[efiCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIeparypa, BIAKHOCTb. DOTOMEpUOAU3M.
[TpucnocoOeHust OpraHu3MoOB K JEHCTBHIO a0MOTHUYECKUX (PaKTOPOB. bHOMOrnYecKkue puTMBI.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTaHU3MOB B MIPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanui. OCHOBHBIE TOKa3aTely TOMYJISIHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHTpainusd. JuHamuka
YUCJIICHHOCTHU MONYJISALUU U €€ PETYIIsIIus.

JdemoHcTpaumu:

[Toptpetsr: A. 'ym6ombaT, K. @. Pynbe, O. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«®Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U NpaKTHYecKue padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUH U3 PA3HBIX MECT
oOUTaAHUSY.

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

[Tpaktrueckas padota Ne 2. «[Toacuér MIOTHOCTH MONYJISALUNA PA3HBIX BUIOB PACTCHHIN.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cucreMmbl (dkocuctemsl). [loHsTHe 00 sKOcHcTeMe U OHMOTeolEeHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl AKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEIYLEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMSI. ODKOJOTUYECKUE MHpPaAMUAbL: MPOAYKIMH, YUCICHHOCTH, Ouomaccel. (CBoicCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETyIIsusl, pazButue. CyKieccus.

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

AHTPOIIOT€HHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOo3KkocucTeMbl. buonorunueckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuisl, coctaB U cTpyktypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0OATbHON 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

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

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroiftunBoctu Onochepsl. OCHOBAa PaLlMOHAIBHOIO YIPABJICHUS NPUPOAHBIMU PECYpCaMM U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «llumesie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupogHsie
coobuiectBa», «llemn mnuTaHusy, «OKojorMueckas mnupamuaay, «buochepa u uenoBeky,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS HA MIPUPOILYY,
«BaxkHeillme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocrasistonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsIi d3QpexT», «DaKkTopb
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/JIEJTb-aNITUKALHS «Tunuunsle OMOIICHO3BD», repbapmii
«PacturenbHble  coolmiecTBa», Koekuuu — «buoneno3», «Bpenurenu — BaKHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM Ipylnnam ogHoro Buaa, Kpacnas kaura Poccuiickoin
Deneparun, H300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIuMBarOTCA TpeOOBaHUS K pPE3ysbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHHUE OOYYaIOUIMMHCS  POCCHHCKOM  Ipa)IaHCKOU
WUJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACICHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUNA Pa3BUTUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHWs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIEC TIJIaHBL.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorus JOCTUI'alOTCA B CIAHUHCTBC
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKI/IMI/I
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHef/'I no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXECHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyJAa U CTapLIEMy ITOKOJECHUIO, B3aMMHOIO
YBaXKEHUs, OEpPEeKHOTr0  OTHOIIEHUS K  KyJAbTypHOMY  HACIEQUI0O U  TPaJUulUsaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIMPCHUEC KU3HCHHOI'O OIIbITa W ONbITa ACATCIBHOCTU B MPOLCCCC p€aiu3alliid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIBHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U O6$ISaHHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TO3HUIIMI0O TI0O OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJI0KEHUEM;



FOTOBHOCTb K COTPYIHHYECTBY B TPOIECCE COBMECTHOTO BBINOJHEHUS YUEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UACHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACIEAUI0 M MaMATHUKAM IPUPOJBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJIOTUH, TOHUMAaHKS 3HAY€HUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHME K CBOMM POIMUTENSAM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

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

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIHMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHWE TOCJEICTBHN M HEMPHUSATHS BPEIHBIX MPHUBBIYCK (YIOTPEOJIICHHS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATh W CaMOCTOSITENBHO  BBITIONHATH  TaKYIO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPA30BAHHMIO HAa MPOTSHKEHUH BCEU
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

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

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUuU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
IpaBUJl MOBEICHUS B INPUPOJIE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE MOCIEACTBUS IpeANPUHIMASMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKkTUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAKTUKHU, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE A3bIKOBOIM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3AaHNUHU LIEIOCTHOTO MPECTAaBICHUs 00 OKpYy’KaroIieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMU JUIsl COBPEMEHHON LMBUIM3ALMU: OOeCTedeHus
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX MPOo0JIeM U oOecrieueHus epexoaa K yCTONYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 00l
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Mpy U3y4eHUn OHOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIB30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpYKAloIIero MHUpa M MPOUCXOJAIMIMX B HEM H3MEHEHUH, yMEHHE JenaTb O0OOCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAILIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH NMPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUsS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, IpPOIECC, CHCTEeMa, HAayuHbId (DaKkT, MPUHLUIN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (IO3HABATEIbHbIE, KOMMYHUKATUBHbIC, PETYISTUBHBIE), 00€CIEUHUBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHble yuyeOHble ACWCTBUS B IO3HABATEIbHOH U
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpPaMMbl CpEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIIM3MPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 000OIIEHHUs), PacKpbIBaTh CMBICI OHMOJIOTHUYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMHU NOHITUIMHU);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOIHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PaCCMATPUBAEMBIX SIBJICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MO/JIENbHbIE CPEACTBA JUIsSl MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIeMbl C YUETOM aHAIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb, OLIEHUBATHh COOTBETCTBHUE PE3YJIBTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX POOIeM.

2) 0a30BbIe HCCIeI0BaTeIbCKHE 1eiiCTBHS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3INYHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEN, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aAKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
runore’y e€ penieHusl, HaxOOuUTh apryMeHThl HJs JO0Ka3aTelbCTBA CBOMX YTBEPKACHMUIA,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 001acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHBIE MOJXOAbI U PELICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-MOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampoChl M TNPUMEHATh pPa3IMYHBIE METOAbI NpPH IOHCKE U OTOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYecKue, QU3NYecKue W MaTeMaTHYeCKHe 3HAKU U CHMBOJBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMHU 1€l CTBUSIMM:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CY)KICHHS OTHOCUTEIIbHO BBHITIOJHEHHs] TMpeiaraeMoil 3aqadd, YYHTHIBATH WMHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);



pacro3HaBaTh HEBepOaJbHBIE CpPENCTBA OOIICHHS, TMOHMMAaTh 3HAYEHUE COIHMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIUKTHI U
BECTH NIEPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHUSA, NOHHMMATh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opMme
(bopMyITHUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIAraThb CBOK TOYKY 3PEHUSA C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCcTHAs1 IeATeIbHOCTD:

MOHMMATh ¥ UCIOJh30BaTh MPEHMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOU pabOTHI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aUMOJICHCTBUS MPHU PEIICHUH YIeOHOMN 3a/1auu;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBHA C Y4ETOM OOIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

MPUHUMATh LIEJIHM COBMECTHOM JAEATEIbHOCTH, OpPraHW30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUA 110 €€ NOCTHIKEHHIO: COCTAaBIATH IUIAH JACHMCTBUH, PaCIpPENENATh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUH pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WMJIEH C TMO3UIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYILECTBISATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYaILMSX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranmn3anus:

WCIIOJIH30BaTh OMOJIOTMUECKHE 3HAHUS IS BBISIBJICHUS TPOOJIEM M HMX pEIICHUs B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKHUX 3HAHUI 11€IeBbIe U CMBICTIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IOCTYNKAaX IO OTHOLIEHUIO K XKUBOW MPUPOJE, CBOEMY 3I0POBBI0 U 3I0POBBIO
OKpYKaloIlIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMMO3HABATEIbHYIO JCSITEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3aJauyud B 00pa30BaTENbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIaH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumpsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH POPMHUPOBAHUIO M TIPOSBICHHUIO IIIMPOKOH IPYAUILIUU B Pa3HBIX 00JaCTsIX
3HAHMIA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEISAM;



BJIaJICTh HAaBBIKAMU I103HABATEJIbHON pe(UIEKCHN KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHU)KEHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OMIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduueckue sl yaeOHoro npeamera «buosorus» HaydHbIe 3HAHUS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MIpeoOpa3OBaHUI0 3HAHWUM, BHJbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO ToJaM 00yUeHHS.

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

c(OPMHPOBAHHOCTb 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOIOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOIOrMYECKHX TEPMHHOB U MOHSATHUN: )KU3Hb, KIIETKA,
opraHus3M, Merabosmu3M (OOMEH BEIIECTB U TPEBpallleHHe JSHEPruH), TOMEeoCTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHHUE
(penpoyKuus), HaCIeCTBEHHOCTh, UI3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHUE u3jiaraTb OWOJIOTHUECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAs, MyTallMOHHAs,
LEeHTpajbHas JormMa MoJeKyJspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MPOBEAEHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHUE 3aBHUCHUMOCTH MEXIY HCCIEAyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHa BELIECTB U
NPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSAThH MOJTYYEHHbIE 3HAHUS 71 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 1I€JIbI0 00eCTIeYeHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYKarolled MNPUPOAHON cpele, MOHHMaHue HeoOXOTUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui pallOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIlMBaHUE, CIEIUIEHHOE HACEeI0BaHUE, COCTABISATh CXEMbl MOHOTHUOPHIHOTO CKpEIMBaHUs
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILIEHHBATh U HHTEPIPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHUCHbMEHHBIE U YCTHBIE COOOIIEHHs, 000011as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

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

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounonoruu, PyHKIHOHAIBHON TPAaMOTHOCTH YEJIOBEKa JJIs PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpBIBATh CO/IepP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpraHW3MOB, BHUJ000pa3OBaHUE, SKOJOrHYecKHe (aKTOpbl, HSKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MMUTaHMs, SKOJIOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHs SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAHHUH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BHUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
O0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTyYCeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBIICHUM, JIJISl IPUHSATHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJIEHUsI B OKpYXarolleil NpUpoaHON cpenae, MOHMMaHUE HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIH IIUTaHNUA);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(OpMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHaibl), paccMaTpuBaTh IJI0OATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOLICHHUS, 0000mas
Ouonornyeckyro HMH(GOpPMALMI0 M3 HECKOJbKMX HCTOYHHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM nuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 0.5
HOTIOTI Kak Hayka https://m.edsoo.ru/7f41¢292
JKuBbie cCTEMEBI M KX OpraHu3aIus 1 bubmorexa [IOK
P t https://m.edsoo.ru/7f41¢292
XUMHYECKUH COCTaB M CTPOCHHE KIIETKH 8 1 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
IKu3HEACATENLHOCTS KICTKH 6 ! https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 2 | 15 bubnuoreka [{OK
OpPraHu3MOB ’ https://m.edsoo.ru/7f41¢292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
PesepBHOE Bpemst 1 bubmmorera [OK
p p https://m.edsoo.ru/7{f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1 1
IBOTMOUKOHKAs GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy’Karolas cpeia 5 1 bubmorexa HOK
p pyRaiomai cpel https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 hitps-//m.cdsoo.ru/7f4 1ccT4
bubmuoreka [IOK
P 2
> C3EPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* buonorus, 10-11 kinaccel/ AuapeeBa H. 1., O01ecTBo ¢ orpaHU4eHHOM
orBeTcTBeHHOCTHI0 « IOl MHEMO3UHA»
buonorus 10 kmacc [Maceunuk B. B., Kamenckuii A. A., Pyomos A. M. u ap. /Tlox pen.

Ilaceunuka B. B.

METOINYECKHUE MATEPHAJIbBI U1 YUUTEJIA

1.Boponnos, H.H. buonorus. O6mas 6uosorus. 10-11 xnaccer: YueOHUK ai1s
o0mieoOpa3oBarenbHbIX yupexaeHuii: basossiit yposens / H.H. Boponrtos. - M.: [Ipocs.,
2022.-304 c.

2. Jletima-Cuonunkas, M.A. OOmias u caHuTapHasi MUKpPOOHOJIOTHSI C TEXHUKOU

MHKPOOHOJIOTHYECKUX HCclieoBaHui: YueOHoe mocodue / M. A. Jleia-CuoHuIkas. -

CII0.: JIans, 2022. - 588 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

l.www.informika.ru - anexTponHslii yueOnuk "buonorus" (Bep. 2.0 - 2000) u3 nuxia
"O6yuarolye SHIUKIONETUH". - YUeOHbIH Kypc, KOHTPOJIbHbIE BOIPOCHI.
2.www.bio.lseptember.ru - st yuuteneit "5 uny Ha ypok buonorun". Cratbu no:

Boranuke, 30onorun, buonorun - Yenosek, OO1me# OMoI0ruu, DKOIOTHH.
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