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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpeAeSICHUs
NOIXO0J0B K (opMHpOBaHUIO cojepkaHus ydyeOHoro mnpeamera «buomorus» coctaBuiu:
koHuentyanpable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKM BBITYCKHUKOB, TOJIOKEHUS 00
o0IMX LEeNsIX U MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEro
obuiero odbpaszoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e€ 3HAUYEHUU B MO3HAHMM XUBOW IPUPOABI U OOECHEUYEHHH CYILIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACICHBI OCHOBHBIE ()YHKIIMH TPOTPAMMBI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IEeNIx, 00 oOuieil cTpareruu 00ydeHus,
BOCIIMTAHUS U pa3BUTUSA, OOydarolUXcs cpeAcTBaMu YydeOHoro npeamera «buomnorusy»,
onpezenser 00s3aTeIbHOE NPEIMETHOE COJEp)KAaHUE, €ro CTPYKTYpY, paclpeaeieHue Io
pa3zenaM UM TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, TOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIINXCS.

[lporpamMa 1O OWOMOTHMM  MpPEANOJAaraeT pealu3anuio  IPOPOPHEHTAIIHOHHOTO
MOTEHIIMaNda YPOUYHOH NEATENbHOCTH MOCPEICTBOM OOOCHOBAHMS CBSI3U Y4eOHOTO MpeaMeTa C
KOHKPETHBIMU ~ TIpOodecCUsiMU, TMpexae BCEro, U3 HWHKEHEPHOW OTpaciu, pa3BUTHE
IpeJCcTaBlIeHU oO0yJarommxcsi O BO3MOXHBIX cepax Oynymel mnpodeccruoHanbHON
JIeSITEIbBHOCTH, CBSI3aHHBIX C COJIEP)KaHUEM y4eOHOro IpeiMeTa.

[TpodeccnonanbHbIN MHKEHEPHBIN KOHTEKCT 3aKJIa/IbIBACTCs yUUTedaeM B (POPMYTHPOBKE
y4eOHBIX 3aJlaHUi, B TOM YHUCJIE MEXIIPEIMETHOIO MPAKTUYECKOIO XapakTepa, OTpa)aroIuX
npo(heCcCHOHANIBHYIO JAESITENbHOCTb, PErHOHAIbHYIO CIEUU(UKY NPOU3BOACTBEHHON cdepsl,
3HauMMble PO(ECCHOHATIbHBIE KaueCTBA JIMYHOCTH, CO3JAIOUINE U TOAJIEPKUBAIOIINE 00pa3bl
npodeccuoHaa U 4ejaoBeKa Tpy/ia.

B nmporpamme mno OHOJOrMM TakKe YUYHMTHIBAIOTCS TpeOOBaHHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METalpeJMETHbIM M MpPEIMETHBIM pe3yibTaTaM oOydeHus B (hopMupoBaHUU
OCHOBHBIX BHUJIOB yU€OHO-TIO3HABATEILHOMN JACSITEIBHOCTH/YIEOHBIX ICUCTBUHN, O0YJAIOIINXCS TT0
OCBOEHUIO COJIEpP KaHUs OMOJIOTHYECKOro 00pa30BaHUsl.

B nporpamme mo 6monoruu (10—11 kmaccel, 6a30BbIii ypOBEHB) peaTU30BaH MPUHIIMIT
IPEEMCTBEHHOCTH B HW3yYeHHHM Ouojoruu, Oiarojapss uYeMy B HeH MpocMaTpHBaeTcs
HAIPaBJIEHHOCTh HA PAa3BUTHE 3HAHMM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOr0  MBIILUIECHUS,
OpeICTaBICHUH O 370pOBOM o0O0pa3e KU3HHM U OEpeXHBIM OTHOIIEHHEM K OKpYyXKarolen
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HAaHWH O CTPOCHUH YKUBBIX CUCTEM Pa3HOT'O PAHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HAX
IPOLIECCOB B MIporpaMMe MO OWOJOTMM YAENEHO BHUMAHHUE HCIOJIb30BAHUIO IOJYYEHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU ISl PeLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKA, MEIUKO-TEHETHYECKOr0  KOHCYJIBTUPOBAHMA,
000CHOBaHHUS HKOJIOTHUYECKHU IIeIeCO00pa3HOro MOBEIACHHS B OKpY)Kalolled MpUPOIHON cpene,
aHaJIM3a BIMSIHUS XO3AWCTBEHHOM [EATEIbHOCTH YEJOBEKa Ha COCTOSHHUE MPUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJTHOM HAMPaBICHHOCTH Y4e€OHOTO
npeamera «BbUOTIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO OOECTICUeHHsI YCIOBUHM Ui peIIeHUs
OJIHOI M3 aKTyaJIbHbIX 3a/1a4 MIKOJBLHOTO OMOJIOrHYECKOTro 00pa3oBaHusl, KOTOpasl MpeArnoaaraet



(dopMHpoBaHUE y OOYYarOIIMXCS CIOCOOHOCTH aJaNTHPOBATHCA K M3MEHEHUSAM IMHAMUYHO
Pa3BUBAIOILETOCS COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpenHero oOuiero oOpa3oBaHHMsS 3aHHMMaeT BaxHoe MecTo. OHa
obecnieunBaeT (popMupoBaHUE Yy OOYy4arOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH IpUpPOAE, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOI
OpraHM3alMl W HBOJIIOLMU, CO3MaéT YCIOBUSA JUIA: IIO3HAHUS 3aKOHOB JKMBOH IpPUPOIBI,
dopmupoBaHus (PYHKIIMOHAIBHOW TPAMOTHOCTH, HaBBIKOB 370POBOTO M 0Oe3omacHoro obpasa
JKU3HU, SKOJIOTUYECKOTO MBIIIJICHHS, IEHHOCTHOI'O OTHOILEHUS K KUBOU IIPUPOJE U YEIOBEKY.

bonpuioe 3HaueHue OWOJIOTMS HMMEET TaKXkKe JUId pEIIeHUs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33]a4 CpelHEero oduiero ooOpa3oBaHus, counannzauuu odyuatomuxcs. M3yyenne
Ounonoruun obecrieynBaet yCIIOBUS JUISL (bopmupoBaHus MHTEIJIEKTYaIbHbIX,
KOMMYHHUKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYpbl, CIOCOOCTBYET
MHTErpaluy OMOJIOTHUECKUX 3HAHUHM C MPEJICTaBICHUSAMM U3 JPYTUX Y4eOHBIX MPEIMETOB, B
YaCcTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE MON0KEHNUS O MpeTHa3HAUYCHIH YIeOHOTO
npeamera «buonorus» CcocTaBUIM OCHOBY Ul ONPENCJICHUS MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHUIO €T0 COJIEpyKaHUs, IPEACTABICHHOr0 B IporpaMMe o OHOJIOTUH.

OT160p conepxkanus yueOHoOro npeamera «buonaorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH C
NO3HUIUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYarOIIUECs TOJIKHBI
OCBOUTbH 3HAHUS U YMEHMs, 3HaUMMBble JUIsl (POPMUPOBAHUS OOIIEH KyJIbTYphl, ONpPENEISIOLINe
aJIeKBaTHOE IIOBEJICHUE YEJIOBEKa B OKpPY)KAIOLIEH NpUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM JKM3HU M NpakTU4ecKoil aesresnbHocTH. Ocoboe MecTo B 3TOM cucTemMe 3HaHUM
3aHMMAIOT DJIEMEHTBl COJIEpP)KaHUs, KOTOpbIE CIyKaT OCHOBOM g (QOpMHUpPOBaHUS
NPEJCTaBICHUH O COBPEMEHHOH eCTECTBEHHO-HAyYHOW KapTUHE MHUpa U LEHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3AIMH OHOJIOIHYECKOr0 00pa30BaHMsL.

CTpyKTypupoBaHHE COJepXkKaHus y4yeOHOro MaTepuasa B HporpaMMe IO OHOJIOTHU
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTAX
JKUBOW TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M JBOJIOLNUU. B COOTBETCTBHMM € 3THM B
CTPYKType yueOHoro npenmera «buosorus» BbIIENEHBI CIENYIOIUE COJIepKaTeIbHbIC JIUHUU:
«buonorus kak Hayka. MeToJpl Hay4HOro Mo3HaHUsA», «KileTka kak OMooruyeckas cuctemMa,
«Opranusm Kak Ouosiornyeckas cucremay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupa,
«IBOJIIOIUS )KUBOM MTPUPOJBDY, « IKOCHUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH.

Llens u3ydeHuss yueOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE — OBIIAJICHUE
00y4aromyMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3alMU >KUBBIX CHUCTEM
Pa3HOTO paHra M MPHUOOPETECHNUE YMEHUN MCTIOIB30BaTh ATH 3HAHUS JIJISl TPAMOTHBIX JIEHCTBUM B
OTHOIIEHUH 00BEKTOB >KMBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX ITPOOIIEM.

JocTwxkenne nenu uzydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTcs perIeHueM CaeIyIoIuX 3a1au:

OCBOEHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWJIaX, CIYXKaIIUX OCHOBOM 1isi (popMHUpOBaHUS
IIPEJICTABICHUH O €CTECTBEHHO-HAYYHON KapTMHE MHpa, O METOAAaX HAy4YHOIO I103HAHMII,
CTPOCHUHU, MHOT000pasMM U OCOOCHHOCTSAX JXHBBIX CHUCTEM PpA3HOTO YPOBHS OpraHHU3allHH,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHUH;

(dopmupoBaHue y 00yd4aromuxcs [O3HABaTEIbHBIX, MHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHadu3a JaHHBIX O IMyTSIX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3IJISAIOB,
U U OIXO00B K U3yUYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUY;



CTAaHOBJICHHE Yy oOOydJarommxcs oOmeld KyabTypbl, (YHKIIMOHAIBHOM TPaMOTHOCTH,
pa3sBUTHE YMEHUU OOBSACHATH M OLEHHBATDH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW MPUPOABI HA
OCHOBAHUU 3HAHUU U OIlbITA, MMOJTYYCHHBIX IMTPU U3YUCHUHN 6I/IOJIOFI/II/I;

dbopMupoBaHue y OOyYarOIIMXCS YMEHHM WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHMYECKHUX
3HAaHUW B MPAKTUYECKOW NEATEIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULHUHCKUX
TEXHOJIOTUH U arpoOHOTEXHOIOT HIA;

BOCIIMTAHHUC Y6C)KﬂéHHOCTI/I B BO3MOXKHOCTH IIO3HAHHUS YEJIIOBEKOM >KUBOU IMpupoasbl,
HE00X0UMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOIIOCHHUS STHUECKUX HOPM IPHU MPOBEICHUU
OHMOJIOTUYECKHX UCCIIEIOBAHMIA;

OCO3HAaHHUEC LICHHOCTHU OHOJIOrMYECKUX 3HAHUI AJIs1 MOBBIICHUS YPOBHA HKOJIOTHYECKOU
KYJIBTYPBI, IUIs1 POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN W YMEHUN B MOBCEIHEBHOM XKU3HU IJISl OILCHKU
MOCNEACTBUI CBOEH NEATENbHOCTH MO OTHOIICHHIO K OKpYXalollel cpene, COOCTBEHHOMY
3JI0POBBIO, 0OOCHOBAHHE U COOTIOICHHE MEP MPO(PHIAKTUKY 3200 ICBAaHIIA.

B cucreme cpemgnero obmiero oopasoBanusi «buosiorusi», nsydyaemas Ha 6a30BOM ypOBHE,
ABIISIETCS 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEIMETHOW o0nacTu
«EcTecTBEeHHO-HAYUYHBIE MTPEIMETHI.

Jlist u3ydenusi Onosioruy Ha 0a30BOM YPOBHE CPETHETO O0IIero 00pa3oBaHUS OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.

MeTo1p1 TO3HAHUS KUBOU MPUPOABI (HAOIOIEHUE, SIKCIIEPUMEHT, OMMCaHUe, U3MEpPEHHeE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

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

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

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

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

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTUYECKHI), OMOC(hepHBI.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU KU3HU», «YPOBHU OpraHU3AIMHU KUBOUH
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

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

OyHKUMHA BOJBI M MUHEpAIbHBIX BellecTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUECKUE
cBoicTBa OenkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas crnemuduuHoctb. Kodepmentsl. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TIIFOKO3a, puO03a U 1e30KCHpuO03a), Aucaxapuiasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJOB.

Jlunuasl:  TpUraMuepunsl, Qochonununel, crepouabl. [uapodpmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHHKOB YHEPTUU.



Hyxneunossie kuciotel: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIIEMHOBBIX KHCJIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[utonmoruss — Hayka o kjerke. KietouHas Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUH, IMiaacTuibl. IIpomcxoxaeHre MHUTOXOHAPUNA M IUIACTHUA.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA LIEHTP, IEHTPUOJIH,
PECHUUKH, KTI'yTUKU. DyHKIIMN OPraHOUAO0B KIETKU. BKitoueHus!.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHne 3yKapuoTUUeCKOM
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MUKPOMPENApaThl PaCTUTEIBHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHHe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JTUCCUMUIIALIUSA (HEpreTUYeCcKHii 00OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMAaHUHU MeTaboIn3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl (orocuHTe3a. Peakumu (oTtocuHTE3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XeMmocuHTe3. XEMOCHHTE3UPYIOIe OakTepuu. 3HAYCHUE XEMOCHUHTE3a I JKM3HHU Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtanbl TpaHcusnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitus BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJA BUpYcoB. baktepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMyHoneduuTa 4yenoBeka

(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: «Tumbl  muTaHus», «Metabomusm»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepnodarn», «CtpoeHne wu xku3HeHHbI 1wmkia Bupyca CIINM/la, OGakrepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenne [IHK u tpanckpunims», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uKki, WM KU3HEHHBIM UKk kieTku. Wurtepdaza u muto3. [lpoueccel,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. XpoMaTuabl. LluTonorunyeckue OCHOBBI pPa3MHOKEHHSI M MHAWBUIYAIBHOTO Pa3BUTHS
OpraHNU3MOB.

Henenne xnerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxondiyue Ha pasHBIX
CTaauAX MUTO3a. buonornuecknii CMbICI MUTO3A.

[Tporpammupyemasi rHO€Ib KIETKH — aronTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIeHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxojsmue Ha craausx Mmenosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci U 3HaUEHUE MEH03a.

["ameTorenes — mnpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y KMBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaro3oup,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y IMO3BOHOYHBIX MXHBOTHBIX: JPOOJICHHE, TacTpyJsLus,



opraHoreses. IloctamOpronanbHOe pa3BuTHE. THIBI TOCTIMOPUOHAIBHOIO Pa3BUTH: IPSAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButne pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTalUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KIeTOuHBIH LMK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonuraroomero», «KapuokuHes B KJI€TKax KOpeUIKa JiyKa», MAarHUTHas
MoJenb-ammInKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

Jlabopatopuast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHeTtuku. Mcropust pasBuTuss reHeTuku. Ponb nurtonoruu u
SMOpHOJIOTHUN B CTAHOBJICHUM I'eHETHKHU. BKitaj poccuiickux M 3apy0eKHbIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIOJIOTUYECKUM, LHUTOT€HETHYECKUM, MOJIEKYIIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJENOBaHUS  NPU3HAKOB, yCcTaHOBJIEHHble [.  MeHnaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemuBaHHE. 3aKOH  HE3aBUCHMOIO  HACJEIOBaHUS  IPU3HAKOB.
[{uToreHeTHyeckne OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpellMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacnenoBaHue rmnpusHakoB. PabGora T. Moprana mno cuerieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HaciienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuoHnHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHasl, niaM reHOTUIMYECKas, U3MEHUMBOCTh. KOMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTallOHHAS
u3MeH4nBOCTh. Kraccu¢ukanuss MyTanuii: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHble. YacToTra U



MPUYMHBI MyTaluidi. MyTtareHdbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOAbl T€HETHUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELUOBbIM, IMTOreHETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
FEHOTUIIMPOBaHUE, B ToM uucie ¢ nomouibto III[P-ananusa. HacnenctBenHele 3abosieBaHus
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICUCHUS] T€HETHUYECKUX
Oone3Hel. MeauKo-reHETUUECKOE KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMIIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoaeicTBie ajmielibHbIX T€HOBY, «['eHeTHUecKrne KapThl PaCTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoandukanmuoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTnka rpymnn KpoBu», «MyTaloHHas
WU3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J{po3oduna» (Hopma, myranuuu (Gopmbl KpbUIbEB U OKPacKu Tena), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopnast pabota Ne 6. «3ydeHne MoaupuKanMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHOW KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenapaTax.

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

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbI CeNEeKIUU. MacCOBBIM M MHAMBUIAYAIbHBIH OTOOPHI B CENEKIIUU
pacTeHui u kUBOTHBIX. OLIeHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpEeIMBaHNEe — HMHOPUIMHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytOopuaunr. OtnanéHHas ruOpuauzanuss U e€ yCHeXu.
HcKycCTBEHHBIM MyTareHe3 U IIOJIYy4YEHUE IOJUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosnorus kKak oTpacib MNPOU3BOJCTBA. ['€HHAs HMHXEHEpHUsA. OTalbl CO3JAaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranuszmoB. Kiierounas unxenepus. Knetounsie
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BaHOB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paborer akagemumka M. @. HWeanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. JBosronoHHAs OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUS U €&
MecTO B Orosoruu. BinsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBomonUHU. [laneoHTONIOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
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: TOMOJIOTMYHBIE, aHAJIOTWYHBIE, PYAMMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonoHHass Teopuss Y. [lapBuna. [lpeanochuiky BO3HMKHOBEHHUS JapBUHH3MA.
JIBIOKyIIMe CHUJIBI  SBOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH pPECypcoB, HeompelenéHHas HW3MEHYMBOCTh, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunreruyeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBwxynme cuibl ((hakTophl) BOJIONUN BUAOB B NpHpojae. MyTallMOHHBIM mpoluecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJHBI U Apedd reHoB. M3onauusa u
MUTpaIus.

EcrectBenHblii oTOOp — Hampaistomuid ¢aktop 3Bomonnd. PopMbel eCTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KakK pe3yibTaT 3BoJitonuu. [IpuMepsl mpucnocoOneHui
y OpraHu3MoB. ApoMop(03bl U UINO0ATANITALNH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOE.



MakposBomonus. @opMbl 3BOMIONUHU: (QUIIeTHYEeCKasi, TUBEPreHTHas, KOHBEpPreHTHas,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

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

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

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas U3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Unnoanantamuny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJOTUIECKOE BUI00OPA30BAHUE.

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

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB  OKPACKH Tela).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

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

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe )KHU3HU Ha 3emure.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnu. HavanbHbie sTansl Ouonorudeckoi spomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3sHum Ha 3emsie mo dpam u nepuojam. Karapxeil. Apxeickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

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

KaitHo3oiickast 3pa 1 €€ nepuo/bl: NajaeoreHOBbIi, HEOT€HOBBIM, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpayKeHUe 3BOJOLUU. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIONMST YEJIOBEKAa. AHTpPOIOJOTHS Kak Hayka. Pa3BuThe mpencraBieHUd O
IIPOUCXOXKICHNUN YesloBeKa. MeTo1bl 3yueHus: aHTpornorene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



JBwkymue cunasl  (akTopbl) aHTpomoreHe3a. HaciencTBeHHass HW3MEHUYHMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoBexk npsmoxongmuii, YenoBek Heanaepraibckuid, YenoBek pasymubiid. Haxomaku
MCKOTIAeMbBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHIOJOUJHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTtBo uenoBeveckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmumer u cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHMYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTHYECKHX HAXOJ0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynosanue: wmynsiku  «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKU WIH U300paKeHUs] KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUTCKITUSX ).

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

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK HayKa. 3aJadyd W pa3ielibl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
MCCIIEI0BaHMM. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHAs,
BHYTPHUOpPraHU3MEHHasI.

Oxonornueckue (akropel. Kmaccudukamus sKogorndeckux (PakToOpoB: aOMOTHYECKHUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHMYECKHMX  B3aUMOJICHCTBUN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu IOMYJIALMU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JluHamuka
YUCJIICHHOCTHU MONYJSALNUU U €€ PETyIsIIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymbomsar, K. @. Pynse, 3. I'ekkensb.



Tabmuupl u cxeMbl: kapta «[Ipupomnsie 30HbI 3eminy, «Cpeapl OOUTaHUS OPTraHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdomoruueckre 0cCOOEHHOCTH PACTCHHUH U3 PAa3HBIX MECT
oOUTaAHUSY.

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

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

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

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOTeOIEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: TMPOAYIEHTBI, KOHCYMEHTBI, PpPEIYylEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNM 93KOCHCTEMBI: Omomacca,
OPOAYKIHMsI. DKOJOTUYECKHE MUPAMHIBL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. (CBoMcCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETyIIsusl, pazButue. CyKieccus.

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

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOocucTeMbl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAUE€HUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
XKusoe BemectBo U ero QGyHkuuu. OcoGeHHOCTH OHochepbl Kak TiI00aqbHOW IKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OWOT€OXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBO B Orochepe 3eMinn. AHTPONIOTeHHbIE H3MeHeHus B Ouocdepe. ['modanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NMPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 61opazHo00pa3usi Kak OCHOBA
ycroifunBocTd Onochepsl. OcHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIHBIMHU PECYpCaMH U MX
ucnosb3oBaHue. JlocTHKeHHsI OMOJIOTUU M OXpaHa MPUPO/IBL.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxemsl: «Ilumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKOCcHCTEMa IIUPOKOJIIMUCTBEHHOIO Jieca», «IJKOCHUCTEMA XBOWHOro Jjecay», «bnoneHos
BosoEMay, «ArporeHo3», «l[IpuMepHbIE aHTPOTIOTCHHBIE BO3ACHCTBUS Ha TIPUPOAYY,
«BaxkHeillme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocrasisironas ouocheps», «PakTopsl Aerpaganuu mousy, «I[lapHUKOBEINA 3P herTy, «DPaKTOpHI
PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mmas cTtpykrypa ouochepsi», «Pacpoctpanenue
XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwoneHo3», «BpeguTennm — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX ~KYJIbTYp», TrepOapuu U KOJUIEKUMH PACTEHHMH M  IKUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpyliaM oaHoro suaa, Kpacnas kaura Pocculickon
Deneparun, H300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUMSA INPOI'PAMMBLI 11O BUOJIOI'NHA
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4arIUMHUCs IPOrpaMM CpeHero oo01ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CIIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeX)ACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSI PYKOBOACTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHWs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuaOCTHBIC PE3yiabTaThl OCBOCHUA IMPECAMCETA «buonorusy JOCTUI'alOTCA B C€JIHUHCTBC
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKI/IMI/I
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHHUS M CIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHef/'I Mno3uuuu JINYHOCTH, IMATpUOTU3MaA,
YBaXXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyZAa U CTaplIEMY ITOKOJECHUIO, B3aMMHOIO
YBaXEHHS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEIUI0 H  TPAAUIHIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAllUi, TO3WTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paCiupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLECCE pC€aln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIATATEIBHOMN JACATCIIBHOCTH, B TOM YHCJIC B HaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065{33HHOCTGI>'I, YBAXXCHHUEC 3aKOHA U
MPaBOTIOPSJIKA;

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

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMCHUC YUYUTHIBATDH B CBOUX Z[€I>'ICTBI/I$IX H€O6XO,Z[I/IMOCTL KOHCTPYKTUBHOT'O
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MTOJIOKEHUEM;



FOTOBHOCTb K COTPYAHHUYECTBY B IIPOIECCE COBMECTHOTO BBINIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W HCCIIEIOBATEIbCKUX 3a/lay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKONW UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujciHas yOSKIEHHOCTh, TOTOBHOCTh K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 W MPUHUMATH OCO3HAHHBIC PEILICHUS, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HH B COOTBETCTBUU C TPAIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

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

MMOHUMaHUE SMOIIMOHAIBHOT'O BO3/IEUCTBUS dKUBOM MPUPOBI U €€ IEHHOCTH;

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

5)pusuueckoro  BoOCHHUTAHHS, (OPMHPOBAHUSA  KYJbTYPbI  3I0POBbS M
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peain3als 3J0pOBOro U 0e30MacHOro o0pasa KU3HH (3I0pOBOE MUTAHUE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUYECKOMY 3I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOT0 BOCIIUTAHMSA .

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TFOTOBHOCTb K aKTUBHOU JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEPEC K Pa3IMYHBIM cepaM NpoPecCUOHANBHON NEeSTENIbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUHM BCeU
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K TPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIeM U ITyTel UX PEIICHUS;

CIIOCOOHOCTH UCIOJB30BaTh MPUOOPETACMbIE TIPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEJCHUS B INPUPOJIEC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTUBHOE HEIPUSATHE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBIILIICHUS, SKOJOTUYECKON KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTMUECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIMoOHATBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JaHUH [[EJIOCTHOTO MPEICTaBICHUS 00 OKpPYKaroIIeM
MHpE Kak O €eIWHCTBE TNPHUPOABI, YEIOBEKa U OOIIeCTBA, B TMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHru! MPoOIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOMW IMBHIM3AINU: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TI100aTbHBIX
AKOJIOTHYECKUX MPOoOIeM B obecrieueHus epexoa K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATBHOMY
MCIIOJIb30BaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IENSX TOBBIINICHUS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB ITO3HAHMS, MCHOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMble 3HAHUS IS aHaidn3a W OOBSICHEHHS SBICHUN
OKpYKAIoIIer0o MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAyuyHbIX ()aKTOB M HMEIOIIMXCSA JAHHBIX C LEJIbI0 MONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME I[CHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUIYATBHO 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

MeranpeameTHble pe3ysbTaTbl OCBOEHHUS yuyeOHOro mpeamera «buoOJOrus» BKIIOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(UKy METOAOB MMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (1103HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ecCeunBalOIINe
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpPaMMbl CpEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPAXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJU3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 000OIIEHHUs), PacKpbIBaTh CMBICI OHMOJIOTHUYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKK, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMH);

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

UCIIOJIb30BaTh OMOJIOTMYECKHWE TOHATUS s OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTUBHBIC, [EAyKTHBHBIE, I10 QAHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOIIEHUH B M3Y4aeMbIX OHMOJIOTMYECKUX OOBEKTaxX, a TaKkKe MPOTUBOPEUMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

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

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJBTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBaTb W BBIIOJHATE Pa0OTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIa/IETh HaBBIKAMH y4eOHO-HCCIIEAO0BATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3JMYHbIE BHUABI JACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHus, HaXxOAUTh AapryMEHTHhI IS JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

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

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABIICHHBIN MOUCK MEPEeHOca CPEACTB U CIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

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

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpeIJiaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJISIPHOM HUTeparype, OMOJIOTHYECKUX CIIOBApsAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi HHpopMaIuu, HeOOXOIUMOM JIJIsi BEITIOJIHEHHS YIEOHBIX 3a/1a4;

NpUOOpETaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMYy TpEACTaBICHUS OHOJIOrMYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, HCIIOJIb30BaTh W TNPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

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

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BCceX cdepax KM3HU, aKTUBHO y4acTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOIIECHUS, MOHMMAaTh 3HAYEHHE COLUAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHMS M B3aMMOJEHCTBHSI, MOHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH y4aCTHUKOB, 0OCYX/1aTh pe3yJIbTaThl COBMECTHOI paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYallUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESATENbHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

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

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA M KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH MMO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMBIX NEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3YJIbTaTOB JAEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH JAPYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPIpPETAlMud U I[peoOpa3oBaHMIO 3HAHUM, BUIbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yUeHHS.

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

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, Merabomu3M (0OMEH BEIIeCTB M  TPEBpallleHHe dSHEPruM), TOMeocTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHHUE
(penpoyKuus), HaCIeCTBEHHOCTh, UI3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MoJieKylspHo Ouosorun), 3akonbel (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Baguiosa), onpeaensTh rpaHUIbBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHMSA B OMOJOTMU: HAOJIOJICHHE M ONHCaHHE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYyUYEHHBIX 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 IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpallCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHHS, PA3MHOXKEHUS, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C IIETIbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TIOBEJCHHUS B OKpPY)KAIOIIEeH MNPUPOAHON cpele, MOHMMaHUuE HEOOXOJUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUNH COBPEMEHHOW OHMOJIOTMH M OMOTEXHOJIOTHH U palMoOHAaIbLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaCJIe0BAaHUS PU3HAKOB Y OPTaHU3MOB;

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

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJIepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHBIC 3HAHHS W3 PA3IMYHBIX HMCTOYHHKOB (CPEICTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMANMI0O W3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

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

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COAEepKaHNue OMOIOTUIECKUX TEPMUHOB M MTOHATHI: B, TIOYJISIIHS,
reHooHM, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTWYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaHUs, SKOJIOrHuecKas nmupamMmuaa, ouoreoreHos, ouocdepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHMH u myteid sBomronuu A. H. CeBepiioBa, ydyeHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KUBBIX CHCTEM, TIIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TMPOBEACHHE OHOJIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX pPE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICISTh CYIIECTBEHHBIE TPU3HAKH CTPOCHHUSI OMOJOTHYECKUX O0BEKTOB: BHUJIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHUs, MPUCIIOCOOIEHHOCTH OPTaHW3MOB, NEHCTBHS SKOJIOTHYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJYyYECHHbIE 3HAHUA N7 OOBSCHEHUS OMOJOTMYECKUX MPOIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPOIHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU ononorun TSt panMoHAIEHOTO
HPUPOJIOTIONIL30BAHMS,

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

YMEHHE BBIOJHSTEH J1a0OpAaTOpHBIE M NPAaKTUYeCKHe padoThl, COOMIOAATh NMpaBHUiIa HpPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHaibl), paccMaTpuBaTh TIIOOAIBHBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(GOPMALUIO M3 HECKOJbKMX HCTOYHUKOB, TPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcsbl
bu6nuoreka [IOK
L brotorit kak Hayka 2 ! 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
4 KuzuenesreabHOCTb KJIETKH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTE M1 U3MEHUNBOCTD 3 15 bubmmoreka IIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 KonTponbHnas padora «O0001eHne 1o 1 1
npoieHHbIM TeMaM 10 kiraccay
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Konrpoasusie IIpakrudeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmoreka [IOK
1 C) 0 9 1 1
BOTORHOHHA BHOTOTIA https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy’Karolas cpeia 5 1 1 bubmioreia LIOK
P PYHAIOTaAT €peA https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ SKOJIOTUUECKHE CUCTEMBI 10 bubnroreia LIOK
B https://m.edsoo.ru/7f41cc74
5 Kontponsnas padora «O6001menue mo 1 1
npoiaeHHbIM TeMaMm 11 kiaccay
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB IIO 34 3 95

[NPOTPAMME



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

INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoymuecTso yacon Nara D1eKTPOHHBIE HUPPOBLIE
i Tema ypoka Konrpoabnbsie IIpakTHueckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypcbl
buosorus B cucreme Hayk.
M .
apupors. Tpariacexan pasora bitGnorexa LIOK
1 NE lp «Iillcﬁoni JoBAHIE agljquHX 1 0.5 https://m.edso0.ru/863e6122
j P https://m.edso0.ru/863e632a
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
bu6mmoreka [IOK
2 C 1 1
TapTOBa arHocTiia https://m.edso0.ru/863e6122
3 buonorndyeckue CUCTEMBI, 1 bubmuoreka [JOK
IPOLIECCHI U MX M3YyYCHHE https://m.eds00.ru/863e6564
4 XumMuueckuii coctaB KieTku. Boma 1 bu6mmoreka [IOK
Y MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
5 b .C 0 1
CATICH. LOCTAB M CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
®epMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 paborta Ne 1 «M3yuenue 1 05 bubnuoteka [JOK
KaTaJUTHYECKON aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTH KaTajasbl)»
bu6 OK
7 VraeBospl. JInnuasr 1 nomorexa L1

https://m.edso0.ru/863e6870



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

bubmuoreka [JOK

8 Hyieiriobbie nenotsl. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u meToas! u3ydyeHus bubmuorexa [IOK
kietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Knerka xak nenoctHas KuBas bu6mmoreka [IOK
cucTeMa https://m.edsoo.ru/7f41c292
CrpoeHnue 3ykapuoTHYECKOn
kieTku. JlabopaTopHas pabota No
2 «M3yueHue cTpOeHHUsI KIETOK bubnuoreka [IOK
11 pacTeHHi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii 1MoL MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHHEC)»

12 OOMeH BelEeCTB WK META00IN3M bubmorexa [IOK
https://m.edso0.ru/863e766¢
bu6mmorexa [IOK

13 dorocuiites. XemocHuites https://m.edso0.ru/863e7c98

14 OHepreTudyeckuii ooMeH bubmorexa IOK
https://m.edsoo.ru/863e7aae

JKvi3HEHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGopatopHas pabota Ne 3 05 bubnuoreka [IOK
«Habmronenne MUTO3a B KIIETKAX ' https://m.edso0.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 buocunTe3s Oenka. Peakmms bubmuoreka [JOK
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
17 Tpaucasius — Onocunres Oenka bubnnorexka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.eds00.ru/863e796e

18 Hexkerounsie GopmMbI )KU3HU — bubnuorexa [JOK
BUPYCHI https://m.eds00.ru/863e7540
@DopMBbl pa3MHOKEHUS Bubmiorexa LIOK
19 opramiamos. Mefios https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 AJMUHUCTpPAaTUBHAs KOHTPOJIbHAA bubmmoreka [IOK
pabora https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. ONI010TBOPEHHUE.
91 JlaGopaTtopHnast pabota Ne 4 05 bubnuorexa [JOK
«3yueHne cTpOCHUS MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»
99 WNunuBuayansHoOe pa3BUTHE bubnnorexa [HOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'eneTika — Hayka o
23 HaCJIe,I[CTBeHHOgFKI/I u bubmorexa HOK
https://m.edso0.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIeI0BAHUS
24 HpI/ISHaKO]I:. MOHOFI/I6pI/II,[Z[HOC bubmorexa IOK
https://m.edso0.ru/863e8878
CKpEIIUBaHHe
UTHOPUTHOE CKPEIINBAHNE.
25 J?i[aI(OH ieilaBHcm\fO:OI Bubmiorexa LIOK
https://m.edso0.ru/863e89a4
HACJICJIOBAHMsI PU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlabopaTtopHas pabota 0.5 bubmmorexa LIOK

Ne 5 «M3yuenue pe3ynbTaToB

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTUOPUAHOTO U JUTHOPUIHOTO
CKpPEIIMBaHUA y APO30(HIBI HA
TOTOBBIX MHUKpPOIIpETapaTax»»

97 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [JOK
NPU3HAKOB, CLEIUICHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
N3MeHYNBOCTD.

HenacnencrBeHHas U3MEHUHUBOCTb.
JlaGopatopHas pabora Ne 6.
28 I/I3yq§HHepMozu/II)quauH0HHoﬁ 1 0.5 Bubmiorexa LIOK
https://m.edsoo.ru/863e8efe
U3MEHYHUBOCTH, IIOCTPOCHUE
BapUAIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»
HacnencrBeHHass '3BMEHYUBOCTD.
Jlaboparopnas padota Ne 7. bubnnorexa [HOK

29 . 1 0.5
«AHanu3 MyTauii y 1po30Q sl https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKPOITpETapaTax»

30 I'enernka yenoBeka 1 bubmorexa IOK

https://m.edso0.ru/863e8d78

31 Cenexknuus Kak HayKa ¥ IPOLECC 1 Bubamoreia [OK

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

32 MeTobl U IOCTHKEHUS CeNTeKIINU 1 bu6mmorexa [IOK
pacTeHUi M KUBOTHBIX https://m.edso0.ru/863e9214

33 broTrexHoIorus Kak orpacib 1 bubnuoreka [IOK
NPOM3BOJICTBA https://m.edso0.ru/863e9214

34 KonTtponbHas padora «O6001meHue 1
no npoitnenHsM TeMam 10 kiacca»

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie  IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThI padoTshI pecypchl
DOBOJIIOLUSA U METO/IbI €€ N3Yy4EHUs.
1 I/ICTOpI/IL:I pa3BI/ITI/ISIHHpeﬂCTa}]:jIeHI/Iﬁ 1 bubamorexa IOK
https://m.edso0.ru/863ea20e
00 3BOIOINN
5 AJIMUHUCTpAaTUBHASA KOHTPOJIbHAS 1 1 bubnnoreka [JOK
pabora https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Mukpooromoms 1 https://m.edso0.ru/863e9cle
[Momynsimust Kak dJeMeHTapHas
€IMHUIIA BUJIA U IBOJIOIHH.
4 HZ;6OpI;T0pHI;H pabora ;9 1 1 0.5 bubmmoreia LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(}OIOrHIecKOMy KPUTEPHIO»
5 JIBuokymiye cuibl (3JeMEeHTapHbIe 1 bubnnoreka [JOK
(baKTOphI) IBOIIOIMH https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 bubmorexa IOK
https://m.edso0.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlaboparopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpraHU3Ma 1
€€ OTHOCHUTEJIBHOI'O XapaKTepa»
8 Hanpasnenus u nytu 1 bubnuorexa [IOK



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

MaKpO3BOIIOIHH https://m.edso0.ru/863e9cle
9 HeobOpatumocTh 3BOIIONINM
10 Uctopus xxu3nu Ha 3emiie U bubmuorexa [JOK
METO/IbI €€ U3yUCHHUS https://m.eds00.ru/863e9336
1 I'unoTe3bl NPOUCXOKACHUS )KU3HU bubmmoreka [IOK
Ha 3emie https://m.eds00.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 1o spam bubnuorexa [JOK
U TIepHoIaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUN
PaCTUTENHHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padora Ne 1 05 bubnnoreka [JOK
«M3yueHne UCKOMTaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B
KOJIICKITHSIX
14 CoBpeMeHHas cucrema bubnnoreka [JOK
OpPraHMYecKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YETIOBEKA bubnuoteka [JOK
(anTpoOmOreHe3) https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((pakTopsl) bubnuoreka [IOK
aHTpPOTIOTreHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUU BOJIOIUU bubmuorexa [JOK
qenoBeKa https://m.edso0.ru/863e9336
18 YenoBeueckue packl ¥ PUPOIHBIE bubnnorexka [JOK
aanTay YeIoBeKa https://m.edso0.ru/863eaea?
19 KonrtponsHast pabota «BOTIOIHS
1 e€ ABMXKYIIre (HaKTOPbI»
20 DKoJ0rus Kak HayKa



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863eaea2

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bubmuoreka [JOK

21 (bakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.
Jlaboparopuas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH

22 paCTSI({bHﬁ U3 Pa3HbIX MECT 0.5 bubmorexa LIOK

https://m.edsoo.ru/863eb10e
oburtanusy. JlaboparopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCay
bu6mmoreka [IOK

23 bromitieckie GaxTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssiun. [Ipaktuyeckas pabora

24 Ne 2 «IToncuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

o5 Coo0riecTBa OpraHu3MOB — bubnmnorexa [JOK
OnoneHo3 https://m.edso0.ru/863eb46a

26 DKOJIOTUYECKHNE CUCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN

97 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuoteka [JOK
nupamMuibl. CBOMCTBA SKOCHCTEM. https://m.edsoo0.ru/863eb5fa
Cyxkueccus

28 [TpupoHbIE S5KOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI

30 buocdepa — rinobanpHas bubnnorexka [JOK

3KOoCcHCcTEMA 3EMITU

https://m.edsoo0.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
orochepsl https://m.edso0.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubmuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale

34 Konrtponsnas padora «O6001meHmne 1
110 MpoiiIeHHbIM TeMaM 11 kinacca»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME



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

YYEBHO-METO/IMYECKOE OBECIHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYUEHUKA

buonorus, 11 kmacc/ Ilaceunnk B.B., Kamencknii A.A., Pyorios A.M. u np.; [lox
penakuueii [Taceunuka B.B. Akimonepnoe odiectBo «M3natensctBo «IIpocsemienue
buonorus, 10 kmacc/ Ilaceunuk B.B., Kamenckwmii A.A., PybunoB A.M. u ap.; Ilox
penakuueii [Taceunuka B.B. Aknmonepnoe obmectBo «M3narensctBo «IIpocBerienue»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

ITonomapesa 1.H., Kopuunosa O.A., Jloumiuna T.E.; nox pen. Ilonomapesoit 1.H.
buosnorus (6azoBbiii ypoBenb) 10 kinacc

[Tonomapesa 1.H., Kopuunosa O.A., Jloummiuna T.E.; nox pen. Ilonomapesoit 1.H.
buonorus (6a3oBbiit ypoBens) 11 kiace

3axapos B.b., MamonToB C.I'., Conun H.U., 3axaposa E.T.; nox pen. 3axaposa B.b.
buonorus (yriayGneHHbI ypOBEHb)

buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u ap.; [Ton
penaknueii [Taceunuka B.B. Akimoneproe oo6mectBo «M3narenscTBo «IIpocBerieHue»
EcrectBoznanue 10 knacc/ I'abpuensu O.C., OctpoymoB U.I'., [Typsimesa H.C. u ap.
AxkunonepHoe obmiectBo «M3narenbctBo «lIpocBemenue»

buonorwus, 11 knace/ [Taceunuk B.B., Kamenckuii A.A., Pyomos A.M. u ap.; [Ton
penaknueii [Taceunuka B.B. Akimoneproe oo6mectBo «M3natenscTBo «IIpocBerieHue»
EcrecrBosznanue 11 xnacc/ I'abpuensa O C., Octpoymos U.I'., [Typermesa H.C. u ap.
AxkuuonepHoe obmectso «M3narenscrBo «IIpocsemienne»

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://bio.clow.ru/ 6uonorus 1 MKOJILHUKOB
https://uchebnik.mos.ru/catalogue?subject_ids=57«MockoBckasi 37IeKTpOHHAs IIKOJIay.
https://resh.edu.ru/subject/5 mnardopma «Poccuiickas anexTponHas mkonay. Ha Heit

COOpaHbI 33]]a4H, TEMATHYECKUE KYPChI, BUCOYPOKH

http://fcior.edu.ru/- denepanbHblii HEHTP HHPOPMAIIOHHO- 0OPa30BATEIBHBIX PECYPCOB
(OLIOP)

https://foxford.ru/catalog/courses/biologiya onnaiin-mkona ®okchopa buonorus
https://infourok.ru/videouroki/biologija Buneo ypoku ot OO0 «Mupoypok» bronorus
https://www.yaklass.ru/p/biologia nngpoBoii o6pasoBarenbHbIil pecypc «Skmacey
http://school-collection.edu.ru/ eaunas komnekius nUGpPOBBIX 00Pa30BATEIBHBIX
pecypcoB

http://www.filin.vn.ua/index.html "®wunun" - HUTIOCTPUPOBAHHAS YHITUKIOTEANS

KHBOTHBIX.
http://bio.1september.ru/urok/ s uny Ha ypok
http://bio-slovar.ru/ snexTponHsIit yueOHUK bronoruu



http://bio.clow.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=57
https://resh.edu.ru/subject/5
http://fcior.edu.ru/-
https://foxford.ru/catalog/courses/biologiya
https://infourok.ru/videouroki/biologija
https://www.yaklass.ru/p/biologia
http://school-collection.edu.ru/
http://www.filin.vn.ua/index.html
http://bio.1september.ru/urok/
http://bio-slovar.ru/

http://bio-fag.ru/33ubrominimum.html
https://videouroki.net/blog/biologia/2-free_video/ Buneoypoku o 6uonoruu
https://interneturok.ru/subject/biology narepHer ypok bruonorus
https://paramitacenter.ru/content/video-uroki oopasosarenbusbiii Lleatp Ilapammura,
noaroroska Kk EI'D o 6uosiorun

https://znaika.ru/catalog/subject/biology onnaiin mkona-0yayiero «3Haiika»
https://egebio.ru/ 6ecruiaTHbIC BUICOYPOKH 10 OUOJIOTUU
https://compedu.ru/publication/biologia/ ypoku, TecTbl, KOHCIEKTHI, PE3CHTAIUH,
IUTAHBI, MEPOTIPHUSATHS U MIPOYHE MOJIC3HBIC MATEPHAIIBI IT0 OMOJIOTHH
https://resh.edu.ru/subject/5/ Poccuiickast aieKTpOHHasE IIKOJIa

https://vcabbi o.jimdofree.com/ BupryanbHbiii kKaOuHET OHMOIOTHH

http: //biodat.ru/ BioDat - caiiT o »uBO#i npupoje 1 6rnopazHooOpazuu
http://www.ancientbeasts.ru/ JIpeBare ucKomaeMbie ;KHBOTHBIE
http://www.darwinmuseum.ru/ I'ocynapctBenHblii JJapBUHOBCKHUIT My3eid



http://bio-faq.ru/33ubrominimum.html
https://videouroki.net/blog/biologia/2-free_video/
https://interneturok.ru/subject/biology
https://paramitacenter.ru/content/video-uroki
https://znaika.ru/catalog/subject/biology
https://egebio.ru/
https://compedu.ru/publication/biologia/
https://resh.edu.ru/subject/5/
http://biodat.ru/
http://www.ancientbeasts.ru/
http://www.darwinmuseum.ru/

		2025-09-02T12:24:35+0300
	ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ИНЖЕНЕРНО-ТЕХНОЛОГИЧЕСКАЯ ШКОЛА № 777" САНКТ-ПЕТЕРБУРГА




