


INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl 1O OHOJOIMH TEOPETHUYECKYIO OCHOBY JUIS OIpEesICHUS
OIX0/0B K (DOPMHUPOBAHMIO COJEp:KaHUs ydeOHoro mnpenmera «buonorus» cocraBuin:
koHuentyaiabable nonoxenns @I'OC COO o B3anuM0OOYCIIOBIEHHOCTH LENEH, COIEpyKaHHS,
pe3yabTaToB O0y4YeHHS U TPeOOBaHMU K YPOBHIO MOJTOTOBKH BBIIYCKHUKOB, MOJOXEHHUS 00
O0IMMX LEISIX M NPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBbl CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHUS O criennpuke OMOJIOrHuH,
e 3HAYCHWU B IMO3HAHWU S>KUBOM MPUPOJBI M 0OECHeueHHH CYUIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o 6Mooruy U €€ CTpyKTypa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 oOuel crpareruu o0y4yeHus,
BOCIIUTAaHUSI M Pa3BUTHS OOYyYalOIIMXCS CpeacTBaMH ydyeOHoro mnpenmera «buomorusy,
orpenenseT 005f3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpy, paclpelneleHue I0
paszenaM M TeMaM, PEeKOMEHAYEeMYIO IOCJeI0BaTeNbHOCTh M3Y4YEHHUs y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€il, JIOTHKH 00pa30BaTeNILHOrO IMpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJatomXCsl.

B mporpaMme 1o OHONOTMHM TakKe YUYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBaAHHU
OCHOBHBIX BHJIOB y4eOHO-I103HABATEIbHOMN AEATEIbHOCTH/yUeOHbIX NeHCTBUN 00ydarOIMXCsl 1O
OCBOEHUIO COJIEP>KaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B mporpamme mo 6uonmorun (10—11 xmaccel, 0a30BBI ypOBEHb) peaqn30BaH MPUHIUII
IPEEMCTBEHHOCTH B H3y4YeHUM Ouojoruu, Onarojapss uYeMy B HeH MpocMaTpUBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (OPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHUEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
NPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoit cpene. IloaTomMy Hapsgy ¢ H3ydyeHMEM OOIEOMOJIOTHYECKUX TEOpHi, a Takxke
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAOLINX B HUX
NPOIIECCOB B TPOTpaMMe IO OHMOJIOTUM YJEeNIEHO BHHUMAaHHE HCIOJIH30BAHUIO MOIYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS MPUKIIAIHBIX 33/1a4, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHbIX ~ 3a00JICBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHUS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY’Kalollel MPUPOIHON cpese,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATETBHOCTH 4YEIIOBEKa Ha COCTOSIHHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. Y CWJICHHE BHUMaHHSA K TPUKIAJHOW HAINPABICHHOCTH Y4eOHOTO
npeamera «bUOTIOrHs) MPOJUKTOBAHO HEOOXOIUMOCTBbIO 00ECHeUeHHsl YCIOBUM Ul pelIeHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas Mpernoiaraet
dopmupoBaHre y OOYYarOIIMXCS CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHHSM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHue y OOydalOIIMXCs MPEACTaBICHUH O HAayyHOW KapTHHE MHDA,
pacmmpsieT ¥ 00001IaeT 3HAHUS O )KUBOI MPUpPO/Ie, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIOLAH, CO3Ma&T YCIOBHS IUIs: TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIUIEHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOH MPHUPOJIE U YETIOBEKY.



bonbmioe 3HadeHwe OWONOTHS HMMEET TakkKe JUIsl PELIEHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEeIHEro oduiero o0pa3oBaHus, ColUann3aui odyyaromuxcs. M3yyenne
Ounonoruun obecrieynBaet yCIIOBUS JUTSt (dhopMupoBaHHUsI MHTEJUICKTYaJIbHBIX,
KOMMYHHMKAIIUOHHBIX U HH(MOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KYJIBTYpBI, CIOCOOCTBYET
MHTETpaly OUOJIOrMYECKUX 3HAHUM C MPEJCTABICHUSMU U3 JIPYTHUX Y4eOHBIX MPEIMETOB, B
9acTHOCTH, (pu3uKku, XumMun 1 reorpaduu. HazBaHHBIC MOIOKEHUS O IPEIHA3HAYCHUH YIeOHOTO
npeamera «buonmorus» CoCTaBUIM OCHOBY Ui OIpEICNICHUS IMOJIXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHIO €TO COAEPIKAHUS, TPEJICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

OTt60p conepkanust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0JA, B COOTBETCTBHH C KOTOPHIM OOYyYarOMIMEcs JAOJDKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMBbIC ISl (POPMUPOBAHHS OOIIECH KYJIBTYpHI, ONMPEACISIONUe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalollel NpPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KHU3HU U MPaKTHUeCKOW nesTenbHOCTH. Ocoboe MecTo B 3TOW cucTeMe 3HaHUU
3aHMMAIOT 3JEMEHTHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHS
MPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHE MHpa H IEHHOCTHBIX
OpHEHTAIUAX JUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHU3alUU OMOJIOTHYECKOT0 00pa30BaHUS.

CTpyKTypUpOBaHUE COJEepXKaHUS Y4yeOHOro Marepuaia B HporpamMmme Mo OHOJIOTHUH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHM3alUM W 3BOJIOLMU. B COOTBETCTBMHM C 3THUM B
CTpYKType yueOHoro npeamera «buonorus» BblielIeHbl CIEAYIOUUE COAEpKATEIbHbIC JIMHUU:
«buonorus kak Hayka. MeToabl Hay4yHOTro mo3HaHus», «KieTka kak Ouonoruyeckas CUCTeMay,
«Opranusm kak Ouosiornyeckas cuctema», «CucrtemMa U MHOroo0pasue OpraHMuecKkoro Mupay,
«IBOJIIOLNS )KUBOU MPUPOJIBD, « IKOCUCTEMBI U IPUCYIIIME UM 3aKOHOMEPHOCTHY.

Llenp u3ydenust ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBIQJICHHE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKUIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HoOro paHra u npuoOpeTeHrne YMEHUM UCII0JIb30BaTh 3TU 3HAHUSA JJIs TPAMOTHBIX JCUCTBUMN B
OTHOIIIEHUU OOBEKTOB KMBOW MPUPOJIBI M PEIICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOIIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUHW O OWOJIOTHYECKUX TEOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTEe3ax, MpaBWiIax, CIyXKallMX OCHOBOM Uisl (opMHUpOBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOoAaX HAy4yHOro IO3HaHWf,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHMBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3alluH,
BBIJIAIONTUXCS] OTKPBITUSX U COBPEMEHHBIX MUCCIIEIOBAHUIX B OUOJIOTHH;

dbopMupoBaHKe y OOYYalONMIMXCSl MO3HABATEIbHBIX, MHTEIIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAayYHBIX B3TJISJIOB,
UJEeN ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aLnu;

CTaHOBJIEHHME Yy oOOydJaromuxcsi oOumel KyJabTypbl, (YHKIHOHAJIBHON TIPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATHh M OIEHWBATH SBIICHUS OKPYIKAIOIIETO MHUpa KUBOW MPUPOIBI HA
OCHOBaHWU 3HAHUU U OMBITA, TOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYArOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHUX
3HAHWN B MPAKTHYECKOW JEATEIHPHOCTH YEJIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUAX
TEXHOJIOTHI B arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXIAEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KUBOW MPUPOJIBI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHHSI K HEW, COOMIOIEHUS] STUYECKUX HOPM TpU MPOBEICHUN
OMOJOTUYECKHUX UCCIIEJOBAHMIA;



OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JJIsl TIOBBIIIEHUS YPOBHS 3KOJOTHYECKOU
KYJbTYPBI, 17151 OPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN M YMEHUN B IIOBCEJIHEBHOM JKU3HU JJIS OLEHKU
MOCNEACTBUIM CBOEH NEATeNbHOCTH MO OTHOIICHHIO K OKpY’XKarouieil cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOIEHHE Mep TPODHUIAKTHKY 3a00JIeBaHU.

B cucreme cpennero obmiero odpasoBanusi «buonorusy, usydaemasi Ha 6a30BOM ypOBHE,
SBIISICTCA O0SI3aTENbHBIM yUEOHBIM TPEAMETOM, BXOJISIIMM B COCTaB MPEIMETHOH OO0JIacTH
«EcrecTBeHHO-HAYUHBIE TPEAMETHIY.

s n3yyenusi Ouosorun Ha 6a30BOM YPOBHE CpeJHEro o0Iiero oopa3oBaHUsl OTBOAUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 gac B Heneno), B 11 kiacce — 34 waca (1 gac B Henelno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH WU JIPYTUMH
€CTECTBCHHBIMU HayKamu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTUHbI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJaccuukanms, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoOHCTpanum:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, k. Yorcon u @. Kpuk.

Tabmuie! u cxeMbl: « MeTO bl TO3HAHUS )KUBOW IPUPOJIBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOrN4eCKNX 0O0BEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

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

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJIALHOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPU3HAKH KHU3HU», «YPOBHU OpraHU3alMU IKHUBOK
PUPOIBDY.

Ob6opynoBanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMUYECKUE  DIIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIIMM BOJBl U MHUHEpPAJIbHBIX BelleCTB B KieTke. [loanepikaHume OCcMOTHMYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HesameHnmble
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKYJIbl (TIepBUYHAs, BTOpPUYHAs, TPETHUYHAs M YETBEPTHYHAs CTPYKTypa). XHUMHUYECKHE
cBolcTBa 0enKkoB. buonornyeckue GPyHKIUU OEITKOB.

®epMeHThl — Ouosiornyeckue kKaranuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  crnenuduuHocth. Kodepmentsl. Burtammubl.  Otianuus  (QepMeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapu bl (TITFOKO3a, puO03a U Ie30KCHpu003a), Aucaxapuasl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, NeJUIoao3a). buomorndyeckue (yHKUNUN
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aununoB. CpaBHEHUE YIIIeBOJOB, OEIKOB U JUIHUAOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxkneunoseie kucnotsl: JIHK u PHK. Hykneotunbl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kierke. Kiierounas teopus — mpumep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOIie Mpu3HaKM KIETOK: 3aMKHYTas Hapys>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CuCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuotuyeckoit kiaetku. Knerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJICTOYHAS CTCHKA, TIMKOKAIMKC, MX (YHKIUH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomemOpannbie opraHouibl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHoubl KJIETKH: MHUTOXOHJPHUH, TutacTuibl. [IpoucxoxiaeHue MUTOXOHAPUA M TIJIACTHUIL.
Bunbr mnactua. HememOpaHHbIe OpraHOUIBI KIIETKHA: PUOOCOMBI, KIICTOYHBIN IEHTP, [IEHTPHOJIH,
PECHUYKHU, KIyTUKH. DyHKIMM OPraHouI0B KIETKHU. BritoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue spa: saaepHas o00JI0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJECH,
«Pacnpeenenre XuMUYECKUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuier u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «brnocunTes Genka», «CTpoeHne MoneKyisl Oenka», «CtpoeHne GpepmMeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenne monekynsl ATDy», «CtpoeHune 3ykapuoTHUECKOM
KJIeTKN», «CTpoeHue MKUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KieTkn», «CTpoeHue
MIPOKAPUOTUUYECKON KIETKN», «CTpOCHHE sApa KIETKU», « Y TIE€BOABDY, «JIunuasn.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOMPENApaThl PAaCTUTEIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3yyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaasbl)».

JlaboparopHas pabora Ne 2. «M3yueHue CTpOeHHsI KIETOK PACTEHHH, >KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMHCAHHEY.

Tema 4. /KuzHeneaATeJJbHOCTH KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JTUCCUMUIIALINSA (PHEpreTuUecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B TOHUMaHUU MeTaboIn3Ma.

Tunber oOMena BerecTB: aBTOTPOHBIN U TeTepoTpodHbi. Pons depmeHTOB B 00MEeHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
OddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha OTOCHHTE3 U CIIOCOOBI MOBBIIIIEHUS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepruu. 3HAUCHHWE XEMOCHHTE3a IS KU3HHM Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
AaKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTarbl JHEpreTuueckoro ooMena. I'nmukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTudeckoi mHdopmanuu B KieTKe. [ €eHeTHYeCKUH KOJ W ero CBOWCTBA. TpaHCKpUIIIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunte3 Oenka. Drtarnbl TpaHcuanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi oTkpeiTHs BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUpPYycoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc nMMyHoepuITa 4emoBeKa

(BUY) — Bo30ymutens CIIMJla. OOpaTHas TpaHCKpPUIIMS, peBEpTa3a M HWHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUIA.
JdeMoHcTpanum:

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

Tabmumer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«OHepreTruueckuii oomen», «Xnopomiact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHkuonupoBanue reHa», «CunHte3 Oenka», «l'eHeTmueckuii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1uka Bupyca CIIHNMa, O6axtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHe KIETKW», Mojenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHMe M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetouneli 1uki, wiaM KU3HEHHBIM Uk kieTtku. MHtepdaza m mwuros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wimetkn — muto3. Cramuu mwurtosa. [lporiecchl, mpoucxonsiyde Ha pa3HBIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — allonTo3.

®opMbl  pa3MHOKEHMsI OpraHM3MOB: Oecrosioe | TojoBoe. Buasl  Gecmonoro
Pa3MHOKEHHUSI: JICJICHHE HaJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BETE€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHMW3MOB, €r0 3HAUEHUE IS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccel, mpoucxonsdmue Ha craausx menosa. [loBenenue
xpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE Me03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10IOBBIC *kKene3bl:
CeMEHHUKHU U smuHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepmMaTo30u,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
crepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHATBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPHUOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JpOOJEHUE, TacTpyIsIus,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHue cpenpsl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, COCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JleMoOHCTpanum:

Tabmuubl u cxembl: «@OPMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTKu
Oakrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHue XpOMOCOMBI», «KIeTOUHBIH LMK,
«Penmukanus THK», «Mutosy, «Menos», «lIpsamoe u HenpsMoe paszButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJIOBEKa», « OCHOBHBIE CTa UM OHTOTE€HE3a».

OO6opynoBaHue: MUKpPOCKON, MHKporpenaparbl «CrnepMaTro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka Muekonuramoomero», «KapHokuHe3 B KI€TKax KOpeUIKa JIyKa», MarHUTHas
MoJieNb-anInKanus «/Jlenenue kietkn», moaens JJHK, Mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MUTO3a B KJIETKAaX KOHYMKA KOpeEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnast pabora Ne 4. «M3ydeHwe CTpOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacjiencTBeHHOCTH M H3MEHYMBOCTH OPTraHNU3MOB.

IIpenmer m 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
HMOPHUOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCHiiCKuX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUUYECKUH, MOJEKYJIIpHO-
reHerudeckuii). OCHOBHbIE T€HETHUYECKUE TOHATH. | eHeTndyeckas CUMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  IPU3HAKOB, yCTaHOBIEeHHble [.  MeHnaenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOH eIMHO-00pa3us rTuOpHUI0B MepBoro nokojaeHus. [Ipasumino
JOMHMHHMPOBaHMsI. 3aKOH pAcCIUEIUIEHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIN3UPYIOLIEE CKpEIlBaHUE.
Vcnonb30BaHue aHATU3UPYIOLIETO CKPEIIMBAHUS [Tl OTIPE/IETICHUs TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mno cLemIEHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue cluerieHns TeHOB B pe3ysbTaTe KPOCCUHTOBEpa.

XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH. [ eHeTHUeCKrEe KapThI.

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

N3meHunBOCTh. BUibl NI3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACcTBeHHas. Ponib cpeapl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslii psn v BapuanmonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHON U3MEHYUBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4MBocTh. KoMOMHATHBHAST M3MEHYUBOCTb.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kraccu¢ukaius MyTaluii: TeHHblE, XpOMOCOMHBbIE, I'eHOMHBbIEe. YacTroTra u



MPUYHHBI MyTaluid. MyTtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSIIAOB B HACIEICTBEHHON
n3menunBocty H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOAbl TE€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOreHETUYECKUH, OMOXUMHUYECKHUM, MOJEKYJISApPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TEHOTUIIMPOBaHUE, B ToM uucie ¢ nomouipto III[P-ananusa. HacnenctBennsle 3abosieBaHus
YyelloBeKa: TreHHble Ooyie3HH, OO0JIE3HHM C  HACIEACTBEHHOM  IMPelpacloioXeHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKH, MPO(PUIAKTHKH U JICUCHHUS] TeHETUYECKIX
Oone3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHME. 3HAYEHHE MEAMLIMHCKOW TI'€HETUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpanuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAaHUE U €r0 LUTOTeHETHYECKas OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«Jlurubpunnoe ckpenmBanue», «lL{uToMOTMYECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHUS,
«Merios», «B3aumoaencTBrie ajielbHbIX T€HOB», «['€eHeTuuecKkrne KapThl PaCTEHUM, JKMBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIJIEHHOIO C MOJOMY,
«Kapuotunsl uyenoBeka © IKUBOTHBIX», «Bumel wu3MenunBoctn», «MonudukanronHas
U3MEHYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTaluoHHas
U3MEHYUBOCTHY.

O6opynoBanue: Monenu-anmukanuu «MoHoruOpuaHoe ckpemuBanue», «HemonHoe
JOMHUHHUpOBaHHE», «Jlurnbpuanoe ckpemmBaHue», «llepekpéct Xpomocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, mytanuu (HOpMBI KPBIILEB U OKPACKH TeNa), repoapuii
«I"opox MOCEeBHOW.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopHnast pabota Ne 6. «M3yuenne Moau(pUKAIIMOHHON U3MEHUYUBOCTH, TTOCTPOCHHE
BApPUALIMOHHOTO PsI/1a U BAPUALIUOHHON KPUBOI.

JlaboparopHas pabota Ne 7. «AnHamu3 wmyranuid y JApo3ouIBI Ha TOTOBBIX
MUKpOIIpenaparax».

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

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexnuus Kak HayKa M Ipouecc. 3apoKICHHUE CENEeKIUN U nomecTukanus. Yuenne H. M.
BaBmwioBa 0 LeHTpax HpPOUCXOXKIEHUS M MHOrooOpas3usi KyJIbTYpPHBIX pacTeHui. LleHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHBIE METOJbI CENeKIIMU. MaccoBBIi U WHANBUAYAJIbHBI OTOOpPHI B CENEKIIMU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. bIM3kopoACTBEHHOE CKpeIMBaHNEe — MHOPUIUHT.
Uucras nwHusA. CkpenBaHWe YWCTHIX JIMHWK. ['erepo3uc, wWiauM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTopuauHr. OtnanéHHas rubpuauzanuss U e€ yCHexu.
HckyccTBeHHBIM MyTareHe3 W MOJYy4Y€HUE TMOJIUIUIOWI0B. JIOCTHIKEHMSI CEeNEeKUUU PaCTEeHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranuszmoB. Knerounas wumxenepus. Kierounsie
KYJIbTYpbl. MUKpPOKJIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHMpoBaHuE BBICOKONPOIYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHoB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOTOOOpasusl KyJbTYpPHBIX
pacteHui», «llopoabl TOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUui», «OTnanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonorun», «Kiaetounsle KyJabTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJISKU IJI0JI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenui, repbapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeuss «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CEJeKIMU PACTeHHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[IpeanochbuUIKM BO3HUKHOBEHHUSI SBOJIIOIMOHHONW TEOPUHU. DBOJIOIMOHHAS TEOpHUs U €&
MecTO B Orosoruu. BiusHue 3BOIIOLIMOHHON TEOPUH HA pa3BUTUE OMOJIOTMU U APYTUX HAYK.

CBuzerenscrBa 2dBomonuu. [laneoHTosOrMYECKHE: TOCIENOBATENBHOCTh MOSABICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, Nepexoanble GhopMbl. buoreorpadpuueckue: cxoacTBo
U paznnume GayH U Qiiop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U pa3iauuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEeH Y BCEX OpraHM3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIoKymime Cuibl 3BOJIIOUMU BUAOB 1o JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYypCcoB, HeompelenéHHas HW3MEHUMBOCTb, OOprOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

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

Muxkposontonus. [Tonmynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBmwxymue cuiibl ((pakTophl) BOJIOLNUN BUAOB B Mpupojae. MyTalMoOHHBIN mpolecc U
KOMOHMHATHBHAsT HW3MEHYUBOCTh. [lomymsiiuoHHble BOMHBI U Apedd reHoB. M3zonauusa u
MUTpaIus.

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonund. DopMbl ecTeCTBEHHOTO
otbopa.

[Tprcrioco0IeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3Bosonuu. [IpuMeps! mpucnocoOaeHui
y OpranusmoB. ApoMop(}o3bl U UIN0-aJaNTalHH.

Bun u BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.



MaxposBomonus. PopMbl 3BOMIONUH: (QHUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napaiensHas. HeoGpatumocTs 3BomONMN.

[IpoucxoxkaeHre  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paJaualus.
JdemoHcTpanuu:

IToprpersr: K. Jlunnedt, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3Butue opranudeckoro mupa Ha 3emie», «3apOoblIlIu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a CyIIECTBOBAHUE,
«EcrecTBeHHbBIld  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue mOpos
KUBOTHBIXY, «Ilonmynsauum, «MyTanuuoHHas MU3MEHYUBOCTD, «ApoMopho3bD»,
«Mmnoanganranuny», «OO0mas nereHepauusy, «JBwxyiye cuibsl 3Bomonuny», «Kapra-cxema
mapuipyta nytemectsus Y. Jlapsuna», «bopbba 3a cymectBoBaHuey, «IIpucnocobiaeHHOCT
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUE.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HA0Op IUIOA0B U
ceMsiH, Kosutekuus «IIpumeps! 3aIIUTHBIX TPUCTIOCOOIEHUH Y KUBOTHBIX», MOJIeNIb «OCHOBHBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOeTb « CTpOEHHE FOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOJIEKIHs «DOpPMBI COXPAaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenp anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATyIIKM», MHUKporpenapar «/Ipozoduina» (HOpMma,
MyTaluH (OpMbI KpBIIILEB U OKPACKU TEJa).

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

Jlaboparopuas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOJIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «Omnucanue npuUcHOCOOJIEHHOCTH OpraHu3smMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KU3HU Ha 3emJie.

JloHay4HbIe TPEJICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rumore3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHUYecKas IBOJIOLUS. AOMOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJtonnK. HavanbHble sTansl Ouonorudeckoit spostonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKH U UX
3BOJIIOLIMS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPJTOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUM, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3o30lickas 5pa U €€ NepUOabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo30iiCcKas 3pa U €€ Mepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud M KUBOTHBIX. [losiBieHue,
pacuBET U BBIMHUPAHUE TPYMII )KUBBIX OPIraHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
IpyIIBl OPraHU3MOB.

OBojronusl 4eloBeKka. AHTpOMOJOrusi Kak Hayka. Pa3BuTue mpelcTaBieHHd O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo bl M3yueHus: aHTpororene3a. CXoAcTBa U pa3Indusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.



Jewxkymue cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYHMBOCTH M
ecTecTBEeHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUil TPyia, MBILIICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJONMMUTEKH, YEIOBEK yMEINbIH,
UenoBexk npsmoxondmuii, YenoBek HeanaepTaiabckui, YemoBek pa3zyMublid. Haxomgku
MCKOTMIAeMbBIX OCTATKOB, BPEeMsl CYyIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BPOINEOHAHAs (eBpa3uiickas), HErpo-
aBcTpajioujiHas  (9KBaTOpUAlbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIICCTBOBAHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpanuu:

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

Tabmune! 1 cxembl: «Bo3nukHOBeHNEe COMHEYHON CHCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas KieTtka», <« KuBoTHag KieTka», «lIpokapuoTnyeckas KIETKa»,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YeloBeKa M YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAaXOJO0K
MPEJKOB COBPEMEHHOrO 4YeloBeKay», «/[peBHeitmme moam», «/peBrue moan», «llepBbie
COBpPEMEHHBIE JIt0In», «UeloBeuecKre pach».

O6opynoBanue: wmynsku  «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpYIuit
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpebdiia), TeOXpOHOJIOTHYeCKas Ta0uIa,
KOJUTEKIUs «POPMBI COXPAaHHOCTH UCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

[TpakTiueckast padota Ne 1. «M3y4yeHne nCKOMaeMbIX OCTATKOB PACTEHHUH U )KHUBOTHBIX B
KOJUTCKIIHSX).

DKCKypcusi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WIN
KpaeBeuecKuil Mmy3en).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK HaykKa. 3aJadyd W pas3/elibl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHas,  IOYBEHHAs,
BHYTPHUOpPraHU3MEHHasl.

Oxonorudeckue (akropsl. Kimaccudukamus skogoruyeckux (GakTopoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (akTOphpl:  CBET, TEMIIeparypa, BIWKHOCTb. (DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. brojgoruveckre puTMbl.

buotnueckue  Qaxtopel. Buabpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYpPEHLHUS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, koomepaius, MyTyaan3M, KOMMEHCAITH3M
(KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHe OHWOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTHKUA MOmyssiuid. OCHOBHBIE TOKAa3aTeNy TOMYJISIIUH:
YUCJICHHOCTh, IUJIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTb, MPHUPOCT, Mwurpanus. JuHamuka
YUCJIICHHOCTHU MOMYJIALNU U €€ PEeryIIsIiusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, 3. ['ekkens.



Tabmumpl u cxemsl: kapta «[Ipupogubie 3081 3emuny, «Cpeasl 0OMTaHUS OPraHU3MOBY,
«Dortonepuoausmy, «l[lomymauuny, «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH MOIYJISIUH
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTCHUI U3 PAa3HBIX MECT
0oOUTAHUS.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJISALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo011ecTBa M DKOJOrH4YeCKHe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBasd,
pOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe W OHMOreOlEHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOAYIEHTb, KOHCYMEHTBI, pPEIYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEpruud B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKA3aTeNM SKOCUCTEMBI: OHoOMacca,
OPOAYKIMSA. DKOJOTHYECKHE MUPAMUAbL: MPOAYKLHH, UYUCICHHOCTH, Ouomacchl. CBOHCTBa
9KOCUCTEM: YCTOWYUBOCTD, CAMOPETYIISIus, pazButue. CyKieccus.

[TpuponHbie 3KOCHUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCUCTEMA XBOHWHOTO WIH
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpOdKOCHUCTEM B YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTrO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Omochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak IN0OaTbHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHE M 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BeliecTB M OHMOT€OXMMHYECKHE ILHMKIbI 3JIEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

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

CocymiecTBoBaHUE MPUPOJIBI U yeroBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak OCHOBA
ycroifunBoctu 6nocdepsl. OCHOBAa PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU peCypcamMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «I[lumebie nenu», «buoneHoO3: cocTaB U cTpyKTypay, «IIpuponHsie
coobuiectBay, «llemn mnuranHus», «OKoyNoruyeckas mnupamuaa», «buocdepa u yenosex»,
«JKocUCTeMa IIMPOKOJMCTBEHHOIO Jeca», «JKOoCcUCTeMa XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHbIE BO3JEHCTBUS HA TMPUPOIY»,
«BaxHeiilline MCTOYHUKHU 3arps3HEHHs] BO3/IyXa W TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrasisirolas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHuKoBbI 3G dexT», «PakTophl
PaaMOaKTUBHOTO 3arps3HeHus1 6nochepnn», «Oomas cTpykTypa ouochepsn», «PacmpocTpanenue
xKu3HH B Onochepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yraepoma B Guocdepe»,
«KpyroBopoT a3ora B npupojie».

Ob6opynoBanue: MO/IeJTb-aNTITUKALHS «Tunuunsle OMOIICHO3bD», repOapuii
«PacturenbHple  coobmiecTBa», Kowiekuuu — «buoneHosd», «Bpemurenn — BakHeHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYyJIbTYp», TIepOapud ¥ KOJUIEKIMM pacTeHUl U  KHUBOTHBIX,
IPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaMm ogHoro Buaa, KpacHas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K peE3yabTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NMYHOCTHBIX pE3yJIbTaTOB OCBOCHHs IpenMera «buonorus» BblneaeHbI
CJICIYIOIIUE  COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKON  TpaKJaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
HaJIMYUE MOTHBAIMM K OOY4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPa3BUTHE BHYTPEHHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPaJWLMN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSI PYKOBOACTBOBATHCS B
cBOer JCATCIIBHOCTHU IIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMU, MMpUCymuruMu CHUCTEMC
OMOJOTHYECKOr0 00pa30BaHUs, HaIUYME OSKOJIOTHYECKOro IPaBOCO3HAHHUSA, CIIOCOOHOCTH
CTaBUTH 1IEJIU ¥ CTPOUTD )KU3HEHHBIC TUIAHBI.

JIngHocTHBIE PE3yJbTaTbl OCBOCHUA IMPECAMCTA «buonorusa» JOCTUTaOTCA B C€AHUHCTBC
y‘-IC6HOI\/JI U BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COLIMOKYJITYPHBIMHU, UCTOPHUYECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHyTpCHHCfI no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHUA K 3aKOHY M IIPAaBOIOPANKY, YEJIOBEKY TpyZa U CTaplIeMy IIOKOJICHHUIO, B3aUMHOIO
YBOXEHUS, OEpPEeKHOT0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJULUsAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii depeparuu, Npupoe U OKpyKarolen cpee.

JIngHOoCTHEBIE PE3YIbTATBl OCBOCHUSA yq€6HOFO npeamMeTa «buomorusy» JOJDKHBI OTpaXXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIlMi, TMO3UTHUBHBIX BHYTPEHHHUX
yOeXKICHHUI, COOTBETCTBYIOUIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIMPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B MPOLCCCE p€ain3alliid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHUTYIMOHHBIX IIpaB M O6$ISaHHOCTeI\/'I, YBa)XCHUEC 3aKOHaA H
MIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOECKTOB,
pelieHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMI0O TIO OTHOIIEHWIO K  SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE yYUThIBAaTh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMU IEHHOCTSMH U COLUATHHBIM
MTOJIOKCHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM ESATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM fA3BIK U KYJIBTYPY, POIJIOE U HACTOALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M MAMSITHUKAM IIPUPOJIBI,
JIOCTH>KeHUsIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJ0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUIMCKOT0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYHUBOTO OYIyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOUYasi 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbl 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSITHI U OTIbIXa,
peryisipHass (u3uyecKkas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3UYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3T0POBBIO U )KU3HU JIFOJIEH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAINIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
JIeATETbHOCTb;



UHTEpEC K PAa3IU4HbIM cepaM Mpo(hecCHOHAIBHOW NeATEIbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBII BEIOOD OyAyIIel mpodeccuu 1 peaarn30BbIBaTh COOCTBEHHbIC )KU3HEHHBIC TJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KHU3HU,

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYILLECTBOBAHHS;

HIOBBIIIEHUE YPOBHS 3KOJIOIMYECKOM KyJbTYpbl: IPUOOPETEHUE OMbITAa IJAHUPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MO’KHBIX ITOCIIEACTBUH JUIsl OKPY KAIOLIEH Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U MMy Te nX pelieHus;

CHOCOOHOCTH HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOII0AEHNE
IpaBUJI MOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE NEHCTBHHA, MPUHOCAIIMNX Bpell OKpPY)KAIOLIeH NPUPOIAHON cpene,
yYMEHHE NPOTHO3MPOBATH HEOJIAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JeMcTBUH M IPEeOTBpaIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIBITA
NEeSITEIPHOCTH ~ OKOJIOTUYECKOM  HANpaBIICHHOCTH, YMEHHs PYKOBOJCTBOBAaThCS HMMH B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOW W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH J1eATEIbHOCTH 3KOJIOTMYECKON HaIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHsL HAyKM M OOLIECTBEHHOW IPAKTUKM, OCHOBAaHHOIO Ha JMalore KyJjbTyp,
CHOCOOCTBYIOILIETO0 OCO3HAHUIO CBOET'0 MECTA B MOJIMKYJIETYPHOM MHPE;

COBEPILICHCTBOBAHUE S3HIKOBOW M YATATEIBCKOW KYJIBTYPBI KaK CPEJICTBA B3aMMOACHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

NOHMMaHue cnenu(uku OHOJOrMHM Kak HayKH, OCO3HaHMA €€ poid B (OPMHPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaK O IWHCTBE NPUPOABI, 4YelIOBeKa W OOmecTBa, B TO3HAHWUU NPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH MPOOIIEM COXpaHEHUS TIPUPOTHOTO PABHOBECHS,

yOexIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOW LMBMIIM3ALMU: 0OecreueHus
HOBOT'O YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, MOUCKA MyTeH BBIX0/a M3 TI00AIBHBIX
HKOJIOTHYECKUX TPOoOIIeM U obecrieueHus epexo/ia K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYpCcoB U (POPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0Iei
KYJIbTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAILHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

NOHMMaHHE CYIIHOCTH METOJIOB MO3HAHHWS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlyyaeMble 3HAHUS Ul aHalu3a M OOBSICHEHHUS SIBICHHM
OKpY’KaIOIIeT0 MHpa M TPOMCXOIIMNX B HEM W3MEHEHHWH, yMEHHWE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHS] Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOMIUXCS MAHHBIX C IIETbI0 TTONyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIlUsX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIbHOCTH, TOTOBHOCTHh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEILHOCTh MHINBUAYATHHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWA 10 OHOJOTMHM B COOTBETCTBHH C >KM3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHs yuyeOHOro mnpeamera «buonorus» BKIIOYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAlOIUXCA  MEXAUCLUUIUIMHAPHBIE
(MeXmpeMeTHbIE) 0OLIeHaYYHBIC TOHATHS, OTPAXKAIOINE [EJIOCTHOCT HAYYHOH KapTHHBI MHpa
U cnenu(uKy METOJ0B MO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHUE, IpPOILECC, CHCTeMa, HayuHbId (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCliefloBaHue, HaOII0eHUE, U3MEPEHHUE, HKCIEPUMEHT U JIPYIUX), YHUBEpCAJIbHbIC
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYJATUBHBIE), 00eCIEUHUBaIOIINE
¢dopmupoBaHre (YHKIIMOHAIFHOW T'PAMOTHOCTH M COLHAIBHOW KOMIETEHIIMH O0YYaroluxcs,
CHOCOOHOCTh o0yyaromuxcs HCIOJIb30BATh OCBOCHHbIE MEXIUCLUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJialeHHe YHUBEPCAIbLHBIMH Y4eOHBIMH NI03HABATEIbHBIMHU eCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHeE JIeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBATh IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUH 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukanuu, 0000IIEeHHUs), pPacCKpPbIBaTh CMBICI OHMOJIOTHYECKHUX
MOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU MOHSITUSIMHU);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHXKECHHS,
COOTHOCHTB PE3YJIbTaThl ACATEILHOCTH C IIOCTABICHHBIMU LENSIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYyXJIEHUS (MHAYKTHUBHBIE, JEIyKTHBHbIC, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBICHUSAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3E€H U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pElIeHHs TPOOJIeMbl C yUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LENSM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJHATH pabOTy B YCJIOBHUSX pEaJbHOTO, BHUPTYaJIbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATENBCKHE TeHCTBUS:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
pasperieHus: npoodsieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyui, NpeoOpa3oBaHUI0O U NMPUMEHEHHMIO B Y4EOHBIX CHUTyalUsAX, B TOM 4YHCIE IPU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
rUNoTe3y €€ pelleHus, HaXOAWUThb AapryMEHThl [Uld JJ0Ka3aTelbCTBA CBOUX YTBEPXKICHHH,
3ajJjaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

AQHWIN3UPOBATh IIOJYYEHHBIE B XOJE pEUICHUS 3aJaud pPe3yJbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb NEPEHOCUTh 3HAHUS B  I[I03HABaTEJIbHYIO M  IMPAKTUYECKYH0 00JacTu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMalHM (TEKCTe ydeOHOro mocoodus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY THpPEACTaBICHUS OMOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

UCIIOJIb30BaTh HAy4YHBIN $3bIK B KauecTBE CpeACTBa IpH paboTe C OHOIOrHYecKOn
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (U3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYILECTBY OOCYXJIaeMOH TeMbl (YMEHME 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpe/ylaraéMoil 3ajadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);



pacno3HaBaTh HeBepOAJTbHBIE CPEACTBA OOMICHMSA, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYaIlUH, YMETh CMATYaTh KOH(PIUKTHI 1
BECTH MIEPETOBOPHI;

BJIZICTh PA3JIUYHBIMH CIIOCOOAMH OOLICHHS W B3aWMOJCHUCTBHSA, IMOHUMATh HAaMEPEHUS
JPYTHX JIIOACH, MIPOSBIATh YBAKUTEIBHOE OTHOLIEHUE K COOCCEIHUKY U B KOPPEKTHOH (opme
(OpMyITUPOBATH CBOHM BO3PAKEHHS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEnCTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHUMATh ¥ HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIMBHIYaJILHON PaOOTHI IPH
peLIeHUH OMOJIOTHYECKOM MPOOIeMbl, 00OCHOBBIBATh HEOOXOAMMOCTh MTPUMEHEHHSI TPYIIOBBIX
(dop™M B3auMOEHCTBUS NIPH PElIeHNH y4eOHOH 3a1a4;

BBIOMpATh TEMaTHKY M METOJbl COBMECTHBIX JCHCTBHI C y4€TOM OOLIMX HHTEPECOB M
BO3MOXHOCTEH Ka)X/10TO YIeHa KOJUIEKTUBA;

NPUHUMATh 1M COBMECTHOM JICSTEIbHOCTH, OpPraHW30BBIBATh M KOOPIAMHUPOBATH
JEeUCTBHA MO €€ JOCTM)KEHHIO: COCTaBISATh IUIAH JEWCTBHM, PACIpeneNsiTh POIH C Y4ETOM
MHEHUI y4aCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOW pabOThHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXKJOTO YYaCTHHKA KOMaHIbI B OO pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejasaratb HOBBIE NPOEKTHI, OLICHWBATh WAEH C TO3WIMH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYILIECTBIISITh MMO3UTHBHOE CTPATETUUECKOE TIOBEIACHHWE B PA3IUYHBIX CHUTYaIHsX,
HPOSIBIISITh TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

OBJajieHNe YHHBEPCAIBHBIMYU PEryJIATHBHBIMH 1efiCTBUSIMU:

1) camoopranu3amus:

UCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHWs JJIsl BBIABICHUS TPOOJIEM W WX peIICHHS B
KHM3HEHHBIX M yUCOHBIX CHTYaIUSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHH IIEIeBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M TMOCTYIKAaX IO OTHOIICHHWIO K JKHBOH NPHPOZAE, CBOEMY 3J0POBBIO U 370POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENBHYIO IESTEIBHOCTh, BBISABISTH IMPOOJIEMBI,
CTaBUTh W (OPMYJIHPOBAaTh COOCTBEHHBIE 3aJa4d B O0Opa30BaTEIbHON JESITENBHOCTH U
KU3HEHHBIX CHTYaIHSIX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIIeHHs MPOOIeMbl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUM;

JIaBaTh OIICHKY HOBBIM CHTYallUsIM;

pacHIMPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX TPEANOYTECHHIA;

JleNiaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBAThH MPUOOPETEHHBIN OIBIT,

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO MIMPOKOW SPYIUIIMU B Pa3HBIX 00JIACTIX
3HaHM, TOCTOSIHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHTYyallUsM, BHOCHTh KOPPEKTHBBI B JICATCIBHOCTH, OIICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICJIUTENBHBIX POIECCOB, UX PE3YJIbTaTOB U OCHOBAHHH, HCIOIB30BaTh MPUEMBI pedIeKCHH
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

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

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMmMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHSA, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHUM, BHJbI
NEeSITeIbHOCTH 10 MOJIyY€HHIO HOBOT'O 3HAHUS M MPUMEHEHHMIO 3HAHMH B PA3JIMYHBIX Y4EeOHBIX
CUTyallUsIX, a TaKKe€ B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO TOAaM O0yUYCHHS.

[IpenmeTHble pe3yibTaThl OCBOEHUs yueOHOro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4HOTO 3HaHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAy4YHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opraHus3M, Mera0osmu3M (0OMEH BEIIECTB U NPEBpallleHHe JHEPruH), TOMEeoCcTa3
(camoperynsinusi), yYpOBHEBasi  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEJIECHUE
(penpoyKIys), HACIEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJOTMUYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHas, MyTallMOHHAs,
LEHTpajbHas JorMa MOJeKyJspHol Ouonorun), 3akoHsl (I. Mennens, T. Moprana, H. W.
BaBwiioBa) u yueHus (0 LIeHTpax MHOT0OOpa3us U MPOUCXOXKACHUSI KyJIbTYpHBIX pacteHuil H. U.
BaBuioBa), onpenenats rpaHUIIbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMHM Hay4YHOTO MO3HAHUs B OMOJIOTMHU: HAOJIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMM, OpraHu3anus M MpOBEIEHHE OHOJIOTrHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIENyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJyYEHHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAY4YHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOIbI HA OCHOBAHUH IOJyUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEATh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
IpEeBpalleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIIACTUYECKOI0 M JHEPreTHYeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHE MPUMEHATh MOJTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUH, JJIS1 IPUHATHS NPAKTUYECKUX PEIICHUI B MOBCEIHEBHON KHU3HH C IENIbI0 00eCTIeueHHs
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIeH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCIIONIb30BaHUsl JOCTHKCHUI COBPEMEHHON OHMOJIOTMH U OMOTEXHOJOTHH IS palMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JIA0OPATOPHBIE U MPAKTHYECKHE PaOOThI, COOIIOIATh MPaBHIA MPH
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHYECKH OILICHHBATh W HHTEPIPETHUPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJIepKaHUsl, BKIIIOYAIONIYIO TICEBJAOHAYYHbIC 3HAHUS W3 Pa3IUYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOi MH(OPMANNK, HAYYHO-TIOMYJIIPHBIC MAaTEPHUAIIbl), ITHUECKUE ACIIEKTHI COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
Ouonornyeckyro HHGPOPMALMIO W3 HECKOJIBKMX HCTOYHHMKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOeHHsS yueOHOro mnpeamera «buonorus» 6 I1 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOSKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJICPKAHNE OMOJIOTUICCKUX TEPMUHOB U TTOHSITHIA: BUJ, TOMYJISIHS,
reHo(oH, DBONIONMS, JBWXKYIUE CHIBI ((aKTOpBI) 3BOJIONUHU, MPUCIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (aKTOPbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, pEIyLIECHTHI, LIETIH MMUTaHUs, SKOJOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

YMEHHE W3jaratb Ouonorndeckue Teopuu (dBoironoHHas Teopus Y. JlapBuna,
CHHTETHUYECKAsi TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bopa, uepenoBaHus rnaBHBIX HampaBieHud W mytel sBomroru A. H. CeBepiioBa, yueHus o
ouoctepe B. U. BepHaackoro), onpeaensiTh TpaHUIIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHHWS B OMOJIOTWMHW: HAOIIOJCHWE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOIIECCOB W SIBJICHW, OpraHW3alus ¥ TPOBEICHUE OMOJIOTHYECKOTO
OKCMIEPUMEHTA, BBIIBI)KEHHUE THIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYYEHHBIX pEe3ylbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpHUH U 3aKOHOB, YMCHHE JICJIaTh BBIBOJIBI HA OCHOBAHUH TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICATh CYIIECTBEHHBIC TPU3HAKUA CTPOCHHS OMOJIOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJISIUM, TPOAYIEHTOB, KOHCYMEHTOB, pPEAyILEHTOB, OHOTEOIICHO30B M JIKOCHCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOTIEHHOCTH OPraHW3MOB, JEHCTBHS IKOJIOTMYECKUX (PAKTOPOB Ha
OpPTaHHW3MBI, TICPEHOCA BEIIECTB M MOTOKA YHEPTHH B 3KOCHCTEMaX, aHTPOIIOTCHHBIX U3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEHIECTB W OHMOTCOXMMHYECKUX IIMKIOB B
ouocdepe;

YMEHHE TIPUMEHSAThH IMOTYYCHHBIC 3HAHUS JIJII OOBSICHEHUS OMOJIOTHYECKUX IMPOIECCOB U
SIBIICHUH, JIJIS1 IPUHSTHS TPAKTUYCCKUX PEIICHUH B TIOBCETHEBHOM JKU3HHM C IEJIBI0 00SCTICUeHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOMIONEHUSI HOPM
rPaMOTHOTO TOBEACHHSI B OKpYXKaroIled MNPUPOAHONH Cpelne, MOHMMaHWe HeOoOXOIUMOCTU



UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOU Onosoruu Ui paLMOHAIBHOTO
IPUPOIONOIB30BaAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHbIE OMOJIOIMYECKUE 3aaud, COCTABIIATh CXEMbl IIEpeHOca
BEILIECTB U SHEPIUHU B SKOcUCTeMax (LIeNU MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOpPHBIE M MPAKTUYECKUEe paboThl, COONIOAATh MpaBUia MpU
pabote ¢ y4eOHBIM U J1a0opaToOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHUYECKH OIICHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKAHUA, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMSA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HH(pOpMalMK, HAyYHO-IIONYJIAPHBIE MaTepUallbl), paccMaTpUBaTh IJI0OAIbHbIE
HKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH, (HOPMHUPOBATD 110 OTHOIIECHHIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHE CO3/1aBaTb COOCTBEHHBbIE IIMCbMEHHBIE U YCTHBIE COOOlIeHUs, 00o0Imas
Ouosnornyeckyro HMHGOPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
HNOHSTUMHBIN annapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 .
HONOTHA Kak fayka 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoteka IIOK
4 HKHSHEESTENEHOCTE KIETKH 0 https://m.edso0o.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh 8 1 25 bu6nmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41c292
but6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 5



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [{OK
L IBOONKONHAL OHONOTHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo0miecTBa 1 HKOJIOTMYECKUE CHCTEMBbI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2 1
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2.5



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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bceero Koutpoapnbie  Ipakruieckue u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypenI

buonorus kak Hayka. CBsi3b OMOJIOTHU

C O0IIECTBEHHBIMHU, TEXHUYECKIMHU U

JPYTMMH €CTECTBEHHBIMU HayKaMH,

¢dunocodueit, STUKON, SCTETUKOHN U bubmmorexa LIOK

npaBoM. Poik Orosoruu B 1 https://m.eds00.ru/863e6122

dbopMUPOBaHUN COBPEMEHHOM Hay4YHOI https://m.eds00.ru/863e632a

KapTuHbl Mupa. Cucrema

O6uonornyeckux HayKk. Bxonnoii cpes

3HAHUU

buonorns B cucreme Hayk. MeTosl

MO3HAHUSI )KUBOW MTPUPOIBI

(HabnroieHue, YKCIIEPUMEHT,

ONMCAHUE, U3MEPEHHUE,

KJaccu(uKaius, MOIeIMPOBaHUE, 1 05 bubnuoreka [IOK

CTaTUCTUYECKass 00padOTKa JaHHBIX). ' https://m.eds00.ru/863e6122

[TpaxTiueckast padbora Ne 1

«Vcnonb3oBaHue pa3IMUHbIX METOIOB

IIPU U3YUYEHUH OMOJIOTUYECKUX

00BEKTOBY

JKuBnie cuctemsl (OMOCHCTEMBI) KaK

MpeaAMET U3y4YCeHHS OMOJIOTHH. 1 bubmmorexa [JOK
https://m.eds00.ru/863e6564

OTnuuue )XUBBIX CUCTEM OT



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

HeopraHuyeckoil npupozasl. CBoiicTBa
OMOCHCTEM M BX pa3HooOpasue.
YpoBHU OpraHu3aly OMOCHUCTEM:
MOJIEKYJIAPHBIN, KIETOUHBIH,
TKaHEBBIM, OpraHU3MEHHBIN,
MOMYJIAIIMOHHO-BUIOBOM,
AKOCUCTEMHBIN

(OmoreoneHOTHYECKUIT ), OOCHEpHBII.

XUMHAYECKHUH cOCTaB KIeTKU. Boma u
MUHEpPAIbHBIE COJIU. XUMUUYECKUE
AJIEMEHTBI: MAaKPOAJIEMEHTBHI,
MHKPOIJIEMEHTHI. OYHKIIMHU BOJbI U
MHUHEPAIbHBIX BEIIECTB B KIIETKE.
[Topnepkanne 0OCMOTHYECKOTO
OajaHca.

bubmuorexa [JOK
https://m.edso00.ru/863e674¢

benku. CoctaB u cTpoeHue

0eKOB. AMUHOKHUCIIOTHl — MOHOMEpHI
6enkoB. HezameHuMble U 3aMEeHUMBIE
AMUHOKHUCJIOTHl. AMUHOKHCIIOTHBII
COCTaB. YPOBHU CTPYKTYphl OEITKOBOH
MOJIEKYJIbI (TIEpBUYHASI, BTOPUYHAS,
TpETUYHAs U YeTBEPTUYHAS
CTpYKTypa). XUMHUYECKHE CBOMCTBA
6enkoB. buonornueckue GyHKINN
OenKoB.

DepMeHThI — OMOJIOTHYECKHE
karanu3atopsl. CTpoeHue ¢pepMeHTa:
aKTUBHBIN IIEHTp, CyOCTpaTHas
cnenuduanocts. KodhepmeHTsI.

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e6b72

bubmuorexa [JOK
https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

Buramunbl. Otnnaus pepMeHTOB OT
HEOPraHUYECKUX
karaiu3aTopoB.JlabopaTtopHas pabora
No 1 «M3yueHue kaTaauTU4eCcKoi
aKTUBHOCTH ()epPMEHTOB (Ha IpUMeEpe
aMUJIa3bl WIM KaTajaasbl)»

VYrieBoJbl: MOHOCAaXapu bl (III0K03a,
pub03a u 1e30KCupud03a),
Jcaxapuibl (caxaposa, JJakTo3a) U
noJucaxapuabl (Kpaxmall, IIIMKOTeH,
HeIJUTI0I03a). bruonorndeckue pyHKInu
YTJI€BOO0B. JIMNUBI: TPUTIHLIEPUADI,
dbochomunuabl, CTEPOUIHL.
lMunpodunbHo-TUAPOPOOHEIE
cBoiicTBa. buonornyeckue pyHkumuu
mununoB. CpaBHEHME YITIEBOJIOB,
0EJIKOB M JIMIUJOB KaK HCTOYHHUKOB
JHEPIUU.

bubmuorexa [JOK
https://m.edso00.ru/863e6870

Hyxneunossie kucnotel. ATO,JITHK u
PHK. Hykneotnipl — MOHOMEpBI
HYKJIEMHOBBIX KHUCIO0T. CTpoeHue u
¢yukuuu JJHK. Ctpoenue u pyHKIuu
PHK. Buast PHK. AT®: crpoenue u
byHKIHN.

Hcropus n MeToas! N3y4eHUs KIETKU.
[uTonorusa — Hayka o KJIETKE.
Kiierounas Teopus — npumep
B3aUMOJICHCTBUA UaeH U (PaKToB B
HAy4YHOM ITO3HaHUU. MeTonbI

bu6mmorexa [IOK
https://m.edsoo.ru/863e6d5c

bu6mmorexa [IOK
https://m.edso00.ru/863e6e88



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

HN3YUYCHUSA KIICTKU.

10

KneTka kak nenoctHas xuBas
cucreMa.O01mIMe NpUu3HaAKK KJIETOK:
3aMKHYyTast Hapy>kKHasi MeMOpaHa,
MonekyJsbl JIHK kak reneTnueckuit
ammapar, cucreMa cuHTe3a Oenka

11

12

Tumbl KIETOK: 3yKapuoTH4ecKas U
npokaprotuyeckas. OCoOOeHHOCTH
CTPOEHUS MPOKAPHUOTUYECKON KIIETKH.
Kiierounas crenka Oakrepuil.
CtpoeHnue 3yKapruoTUYECKON KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIHHOM,
JKUBOTHOH M TPUOHOM KJIETKH.
JlaGopatopHas pabota Ne 2 «M3yuenue
CTPOEHUS KJIETOK pacTeHUH,
JKUBOTHBIX, TPHOOB 1 OaKkTepuil o/
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpoIpenaparax 1 ux OnucaHue»

[ToBEpXHOCTHBIE CTPYKTYPBI KIETOK —
KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX
¢byuxun. [Inazmatuyeckas memOpana,
e€ croiicTBa u pyukiuu. [luTomazma
u e€ opranonapl. OqHOMEMOpaHHBIE
opranouzs! kinetku: JI1C, annapar
lNonbaxu, TM30COMBL.
[losnyaBTOHOMHBIE OpraHON/IbI KJIETKHU:
MUTOXOHJIPHH, TTACTUIBI.
[IpoucxoxaeHre MUTOXOHAPHUI U
mactua. Buasl nactua.

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bu6mmoreka [IOK
https://m.eds00.ru/863e766¢



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

13

HememOpanHbie OpraHOU/IbI KICTKH:
pUOOCOMBI, KJIIETOUHBIH LIEHTD,
LEHTPHUOJIN, PECHUYKH, KTy THKHU.
DYHKIHUHA OPTraHOUJOB KIETKHU.
Bxumrouenus. SAapo — peryiasiTopHbIi
ueHTp kieTku. CTpoeHue siapa:
aqepHas 000J104Ka, KapuoIuiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.
TpaHCcHOpT BELIECTB B KIIETKE.

OOMeH BEIECTB UM META0OIIN3M.
®dorocuHTE3. XEMOCHHTES.
Accumusinys (IacTuyecKuii 0OMeH)
U JTUCCUMUJISIHS (SHEPTEeTHICCKHMA
00MeH) — IB€ CTOPOHBI €HOTO
npoiiecca merabonusma. Poib 3aKk0HOB
COXPaHEHHUS BEIIECTB M SHEPTUU B
MOHUMAaHUU MeTabonu3ma. TUmsl
oOMeHa BelIeCTB: aBTOTPOHBIN U
rerepoTpodHbIi. Pons dhepMeHTOB B
oOMeHe BeIIEeCTB U MPEBPALICHUH
sHepruu B kieTtke. CBeToBas U
TeMHOBas (a3bl poTocuHTe3a. Peakimun
dorocunTe3a. I HEeKTUBHOCTH
¢dorocunTe3a. 3HaueHne GOTOCUHTE3A
JUTSE )KU3HU Ha 3emiie. BrnusHue
yCIOBUH cpebl Ha (POTOCUHTE3 U
CHOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX
pacTeHuii. XeMOCHUHTE3UPYIOIIUe
OaxTepun. 3HaYECHHE XEMOCHUHTE3a IS

bu6mmoreka [JOK
https://m.edso00.ru/863e7c98



https://m.edsoo.ru/863e7c98

JKA3HU Ha 3eMIIE.

14

15

16

17

18

DHepreTudeckuii oomeH.Pacmiemnienne
BEIICCTB, BBIICIICHUE U
AKKYMYJIMPOBAHHE SHEPTUU B KIIETKE.
DTansl SHEPreTHYECKOro 0OMeHa.
I'mukonus. bpoxkeHue u ero BUIbI.
Kucnoponnoe okuciaenue, uin
KJIeTOYHOE JbixaHue. OKUCIUTENbHOE
docdopunuposanue. IPPexkTUBHOCT
SHEPreTU4ecKoro oOMeHa.

JKu3HeHHbIN UK KIeTKU. [{enenue
KJIeTku. Muto3. JlabopaTopHas padota
Ne 3 «HabOmrogenue MuTo3a B KIIETKAX
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpenaparax»

buocunTes Oenka. Peakius
MaTpUYHOrO cuHTe3a.l eHeTnueckas
unpopmanus u JJHK. Peanuzanus
TeHeTUYECKO MHPOpPMAIINH B KIIETKE.
I'eneTnyeckuii KOJ U €ro CBOMCTBA.
TpaHcKkpunuus — MaTpUYHBIN CUHTE3
PHK.

Tpancnsaus — OGHOCUHTE3
6emnKa.DTarnbl TPAHCISALNY.
Koauposanue amunokuciot. Ponb
pubocom B OnocuHTe3€e OenKa.
Hexknerounsie ¢popmbl )KU3HU —
BUPYCHI .JICTOPHS OTKPBITHS BUPYCOB
(. Y. UBanoBckuii). OcoOeHHOCTH

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e7aae

bu6mmorexa [IOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [JOK
https://m.edso00.ru/863e796e

bubmuorexa [JOK
https://m.edso00.ru/863e796e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7540
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19

CTPOCHUS M )KU3HCHHOTO IHKJIa
BHUpycoB. bakrepuodaru. bone3snun
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,
BbI3bIBaeMble BUpycamu. Bupyc
uMMmyHoaeduinTa yenoseka (BUY) —
B0o30yutens CITM/]a. O6paTHas
TPAaHCKPHIILIKS, peBEpTa3a U HHTETPa3a.
[Ipodunaktuka pacpocTpaHeHUs
BUPYCHBIX 3a00JICBaHUN.

®opMbl pa3MHOKEHUST OPTaHU3MOB:
1moJioBoe u 0ecnojoe. KieTounsrii
IIUKJI, WUIA )KU3HCHHBIN ITUKIT KICTKH.
Hurepdaza u mutos. [Iponeccsr,
npoTeKarolre B uurepdase.
Perunukanus — peakuusi MAaTpUYHOTO
cunresa JJHK. Ctpoenue xpomocom.
XpOMOCOMHBIH HaOOp — KAPUOTHII.
JIMTIITOMTHBIN U TalIOu HbBINA
XpOMOCOMHBIE HAOOPBI. XpOMaTHIBI.
I{uTonmorunueckre OCHOBBI
Pa3MHOKEHHUSI M UHIUBUIYATbHOTO
pa3BUTHUS OPraHU3MOB. Jlenenne
KJIETKH — MUTO03. CTaguu MUTO3a.
[Ipomeccel, mporcxoAsIINe Ha pa3HbIX
CcTagusax MUTO3a. bruonormyeckuit
cMbIcit Muto3a. [Iporpammupyemas
ru0eIb KICTKU — aronTo3. Buapl
0eCroJIoro pa3MHOXKEHUS: JICTICHUE
HaJBOE, IOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, CHOPOOOpa30BaHHUE,

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

BEreTaTUBHOE Pa3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpPraHU3MOB, €T0 3HAYCHUE IS
CEJIEKIIUH.

20

21

22

ITosmoBoe pa3mMHOKEHUE, €T0 OTIUYUS
ot 6ecnionioro. Meiio3. Craguu meiio3a.
[Tpouecchl, IPOUCXOASIINE HA CTATUAX
Mmeiio3a. [loBegeHne xpomocom B
Meiiosze. Kpoccunrosep.
buonoruueckuii CMbICT ¥ 3HAUECHUE
Meiio3a

OO0pa3zoBaHue 1 pa3BUTHE MOJOBBIX
kJjeToK. Omio10TBOpEeHHE.
JlaGopatopHas pabota Ne 4 «M3yuenue
CTPOEHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»

WNunuBryansHoe pa3BUTHE
OpPTraHU3MOB-
OHTOreHe3.OMOPHOHAIBHOE pa3BUTHE
(oMOpuorenes). Jramnsl
SMOpPHUOHAIIBHOTO Pa3BUTHUS Y
TI03BOHOYHBIX JKUBOTHBIX: IPOOJICHHE,
racTpyJIsus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BuTHE. THUIIBI
NOCTAMOPHOHAIBHOTO PAa3BUTHUS:
npsMoe, HempsAMoe (JIMYMHOYHOE

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863e7f4a

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6

bubnmoreka [JOK
https://m.edso0o.ru/863e8436

23

I'eneTnka — Hayka o
HACJEJICTBEHHOCTH 1
n3meHunBocTH. I Ipenmer u 3agaun

bu6mmoreka [IOK
https://m.edso00.ru/863e86f2
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reHetuku. cropus pazButus
re’Hetuku. Posb uToiorun u
SMOPHOJIOTHH B CTAHOBJICHUH
reHeTuku. Bkiiag pocCuickux u
3apyOCIKHBIX YUEHBIX B PA3BUTHE
TCHETUKU. METO bl TCHETHKHI
(rubpuI0I0TNYECKUA,
[UTOTC€HETHYECKU I, MOJIEKYJISIPHO-
reHeTudeckuii). OCHOBHBIC
FeHETUUECKHE IToHATU. [ 'eHeTnueckas
CUMBOJIMKA, UCIOJIb3yeMasi B CXeMax
CKpeIlMBaHUM.

24

25

3aKOHOMEPHOCTH HACIEAOBAHUS
IMPU3HAKOB, YCTAHOBJICHHBIC I.
MenneneM. MoHoru6puaHoe
CKpellrBaHue. 3aKOH eAMHO00pa3us
TUOPHUIOB MEPBOTO MOKOJICHUSI.
[TpaBuiio TOMUHUPOBAHUS. 3aKOH
pacieruieHust pu3HakoB. [ unoresa
YUCTOTHI TameT. [1onHoe u HenoaHoe
JIOMHHHPOBAHHE.

3aKOH HE3aBHCUMOI'O HacJEA0BaHUs
pu3HaKoB. Llutorenernyeckue
OCHOBBI IUTHOPHUIHOTO CKPELIUBAHMUS.
AHanu3upylolee CKpeuBaHue.
Hcnonp30BaHne aHATM3UPYIOIIETO
CKpCIIUBaHUA IJIA ONIPEACIICHUA
TeHOTHUIIa 0co0U

bu6mmorexa [IOK
https://m.edso00.ru/863e8878

bubmuorexa [JOK
https://m.edso0.ru/863e89a4

26

ClieIUIeHHOE HACIEIOBaHUE

0.5

bu6mmoreka [IOK



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

npusHakoB. Pabora T. Moprana o
CLIETIJICHHOMY HacJIeI0BaHHUIO F€HOB.
Hapymienue crenienus reHos B
pe3yJbTaTe KPOCCUHIOBEPA.
XpoMocoMHas Teopust
HACIIEICTBEHHOCTH. | eHeTnyeckue
KapTel. JJaboparopnast pabora Ne 5
«M3y4yeHune pe3ynpTaToB
MOHOTMOPUAHOTO U IUTHOPUAHOTO
CKPELIMBAHUA y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEapaTax»

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

27

I'enernka nona. HacimenqoBanue
HpI/IBHaKOB, CHCIINICHHBIX C

MOJIOM. XPOMOCOMHOE OTpEICIICHHE
1oJyia. AyTOCOMBI Y TIOJIOBBIE
XpOMOCOMBIL. ['OMorameTHbIe U
reTeporaMeTHbIe OPraHU3MBbI.

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

28

H3menunBocTs. HenacneacteenHas
U3MEHYMBOCTH. PoJb cpenbl B
HEHACJIEACTBEHHON N3MEHUYNBOCTH.
XapakTepucTuka MOAU(PUKAITMOHHON
W3MEHUYUBOCTU. BapuannoHHslii psija u
BapHanroHHas kpuBasi. Hopma
peakiuu npuszHaka. KonmdecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U UX HOpMa
peakiuu. CBoiicTBa
MOAU(UKAITMOHHON
n3MeH4YnBOCTH.JIaboparopHas pabora
Ne 6. Uzyuenue MonupukamoHHON

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe
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W3MEHYMBOCTH, IOCTPOCHUE
BapHAIlMOHHOTO psiJia U BapHaAIlHOHHOM
KpUBON»

29

30

HacnencrBennas, i
TCHOTHUIINYCCKAs, N3MCHUUBOCTb.
KomMOunaruBHas N3MECHYUBOCTD.
Meii03 1 110J0BOM MPOIIECC — OCHOBA
KOMOMHATUBHON U3MCHUYMBOCTH.
MyTanuoHHas U3MEHYUBOCTb.
Knaccudukanus MmyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa u
IIPUYMHBI MyTauui. MyTareHHbie
(dakTopbl. 3aKOH TOMOJIOTHYECKHIX
PAIOB B HACJIEACTBEHHOMN
n3meHunBoctu H. 1. BaBuioga.
BresinepHas HacneICTBEHHOCTb U
u3MeHYuBOCTh JlaboparopHas paboTa
Ne 7. «Ananu3 myTtauuii y Apo3oduis
Ha TOTOBBIX MUKpOIIpenapaTax»

I'enetuka yenoseka .Kapuorun
yesnoBeka. OCHOBHBIE METOIbI
T€HETHKHU YEJIOBEKA: T€HEAJIOTHYECKU T,
OJIM3HEIOBBIN, IIUTOICHETUYCCKUIA,
OMOXMMHUYECKHIA, MOJIEKYJISIPHO-
reHetndecknii. COBpeMeHHOEe
onpeaesieHue FreHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUIIUPOBAHUE, B TOM YHUCJIE C
nomotsio [IP-ananu3za.

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edsoo.ru/863e8d78
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Hacnencreennsie 3a00/1€BaHUs
YyeJIoBeKa: TeHHbIE 00JIE3HHU, OOJIE3HU C
HacJIeqCTBEHHOU
MIPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE 0OJIC3HHU.
ComaTnueckue U reHepaTUBHbIE
myTanud. CTBOJIOBBIC KIICTKH.
[IpuHnuns! 310poBOro 00pasa KU3HHU,
JUArHOCTHKY, MPO(PUIAKTUKH H
JICUCHHUS TeHCTUUECKHUX OOJIe3HEH.
Meauko-reHeTH4ecKoe
KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIULMHCKON I'eHETHKH B
MPEIOTBPAIICHUH U JICUCHUU
reHEeTHYECKHUX 3a001eBaHUN
yenoBeka.IIpakTuueckast pabora Ne 2.
«CocTtaBiieHUE ¥ aHAIN3 POJAOCIOBHBIX
YEeJI0BEKaY.

31

32

Ob6o06maromuit ypok o Teme
«HacnencTBeHHOCTh U H3MEHYHBOCTb
OpraHU3MOB»

Cenexnuus Kak HayKa U IPOLECC
.3apoKIeHne CEIeKIUN U
noMectukanus. Yuenue H. U.
BasuiioBa o0 11eHTpax MporCXO0KIeHUS
¥ MHOT000pa3usi KyJbTYPHBIX
pacreHnid. LleHTpBI MPOUCXOXKACHUS
JIOMAIIHUX KUBOTHBIX. COpT, mopoa,
HITaMM. DKCKYpCHS B KOHIOLIHIO.

bubmuorexa [JOK
https://m.edso00.ru/863e9214
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CoBpeMEHHbIE METO/bI CEJIEKIIUH.
MaccoBblil 1 UHIUBUIY ATbHBIN
OTOOpBI B CETIEKIIUU PACTEHUN U
KUBOTHBIX. OlLIEHKa SKCTEpbepa.
brnu3kopoIcTBEHHOE CKpEIIUBAHUE —
uHOpuAMHT. YucTast TuHUS.
CkpemyBaHue YUCTBIX JIMHUM.

33 I'ereposuc, niam rudpugHas cuia.
HeponcrBeHHoe ckpeluBaHue —
ayTOpuaunr. OtnanéHuas
rudpuan3anus 1 e€ yCcrexu.
HckyccTBeHHBIN MyTareHe3 u
MOJTy4YeHHUE TOJIUIIONIOB.
JloCTHKEHUS CeNeKIIMU PACTeHUH,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

brorexHoorus Kak orpacib
IIPOU3BOJCTBA .I'€HHAs UHIKEHEPHUs.
Oransl co3JaHUsI PEKOMOMHAHTHON
JIHK u TpaHCreHHBIX OpraHM3MOB.
Knerounas nnxkenepus. Knerounsie
34 KYJbTYpbl. MUKPOKJIOHAJIBHOE
Pa3MHOKEHHE PACTECHUM.
KitonnpoBaHue BBICOKONIPOAYKTUBHBIX
CEeIbCKOXO35MCTBEHHBIX OPraHU3MOB.
OKOJIOTUYECKUE U ITUYECKHE
npo6sieMbl. MO — reneTndecku

MO,Z[I/I(I)I/II_[I/IpOBaHHBIC OpTraHHU3MBI.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

bubmuorexa [JOK
https://m.edsoo.ru/863e9214

bubmuorexa [JOK
https://m.eds00.ru/863e9336
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11 KJIACC

Ne
n/n

Tema ypoka

DBOJIONUS U METO/IBI €€ U3yUeHUSI.
HcTopus pa3BuTHs npeacTaBieHuit 00
sBoJronuu. [Ipeanoceuiku
BO3HHUKHOBEHHS IBOJIIOLIMOHHON
TEOpUHU. DBONIOIIMOHHAS TEOPUS U €€
MecTO B Onosoruu. Bnusiaue
HBOJIIOIIMOHHOW TEOPUU Ha pa3BUTHE
OHMOJIOTHH U IPYTHX
HayK.JBOJIOIMOHHAs Teopus Y.
Hapsuna. IIpennocsuiku
BO3HUKHOBEHHUSI IapBUHHU3MA.
JIBMOKyIIIME CUIIBI ABOJIIOLIMY BUJIOB 110
HapBuny (U30BITOYHOE PA3MHOXKEHUE
IIPU OrPAaHUYEHHOCTH PECYPCOB,
HEONpPEAECTEHHA N3MEHUYNBOCTb,
0opnOa 3a cyiiecTBOBaHUE,
€CTeCTBEHHBIH 0TOO0p). CHHTeTHYEeCKas
teopus 3Bosoruu (CTI) u eé
OCHOBHBIE ITOJIOKEHHUS.

CBHUIETEIBCTBA SBOIIOIHH.
ITaneoHTONIOTNUECKHUE:
ITOCJIICIOBATCILHOCTD ITOABJICHHUA BUI0OB
B H&HGOHTOHOFHHGCKOﬁ JCTOIIUCH,

KoaunuyecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/863ea20e

bu6mmorexa [IOK
https://m.edso00.ru/863e9570
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MepexoIHbIe POPMBL.
buoreorpaduueckue: cXoacTBo U
pasznuuue dayH u GIop MAaTEPUKOB U
OCTPOBOB. DMOPHUOIOTHYECKUE:
CXOJICTBA U pa3nyusi SMOPHOHOB
Pa3HBIX BUJOB ITO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKUE:
TOMOJIOTHYHBIC, AaHATIOTUYHBIE,
PYIMMEHTapHBIE OPTaHbl, aTABU3MBI.
MounekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX
MeTaboIMUeCKUX MyTeH y BcexX
OpPraHu3MOB

Muxpossomtonus. [Tonysinus kak
eJUHHIIA BUJA U SBOJIIOLIHH.

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

HOHy.]'IS[III/ISI KakK 3JICMCHTapHasA
€/IMHUIIA BUJIA H DBOJTFOIIHH.
Jlaboparopnast pa6ora Ne 1
«CpaBHEHHE BUJIOB 110
MoOp(oIornIeckoMy KpUTEPHIO)

0.5

bu6mmoreka [IOK
https://m.edso00.ru/863e99c6

JIBmokyiue cuibl (pakTopsl)
SBOJIIOLIMY BUJIOB B IIPUPOJIE.
MyTanmoHHBIN poLECC U
KOMOWHATHBHAs M3MEHYNBOCTb.
[TonynsumoHHBIE BOJIHBI U Iperd
reHoB. M3osmnus u Murpanus.

bu6mmorexa [IOK
https://m.edsoo0.ru/863e9da4

EcrecTBennblii 0TOOp —
HaTPAaBJSFOIINN (GaKTOP IBOIIOIUH.

bu6mmoreka [IOK
https://m.edso0.ru/863e9ed0
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@®opMBI €CTECTBEHHOTO 0TOOpA.

10

11

Pe3ynbTaThl 3BOIIOIMH:
MPUCIIOCOOJICHHOCTh OPTaHU3MOB U
BUI000pa3oBaHue.
[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT 3BosroLuu. IIpumepst
MPUCTIOCOOICHNH Y OpPraHu3MOB.
ApomMop(h03bI ¥ HIN0ATATTALIH.
JlaboparopHas padota Ne 2 «Onucanue
MPUCIIOCOOJICHHOCTH OPTaHU3Ma | €€
OTHOCHUTEIIEHOTO XapaKTepay

HanpaBnenust u myTu MaKpo3BOIIOIUH

@opMbl IBOIIOLINHU: (PUTIETHYECKAs,
JMBEpreHTHasl, KOHBepreHTHasl, 1
napamensHas. HeoGpatumocth

3BOJIIOLIHH..

HeoGpatumocts

spoonuu. [ Ipoucxoxaenue or
HECMEeINAIU3UPOBAHHBIX MPEJIKOB. 1
[Iporpeccupyromas cnenuanu3anus.
AnanTuBHas paauanus.

HcTopus xu3Hu Ha 3emMile U METOABI €€
n3ydenus. [lepBble KIeTKH U UX

sBoonus. POpMUPOBAHUE OCHOBHBIX L
TPYIII )KUBBIX OPTaHU3MOB.

['unoTres3sl MPOUCXOKAECHUS KU3HH Ha
3emiie.JloHayuHBIE IPECTABICHUS O 1

3apOXkKACHUM KU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHMS )KM3HU Ha

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e9fde

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edso0.ru/863ea5a6
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12

13

3emJie: abMOTreHe3 U MaHCIepMusl.
XuMmuyeckasi 3BOTIOIUSA. AOUOTEHHBIH
CHUHTE3 OPTaHNYECKUX BEIECTB U3
HEOPraHWYECKUX. DKCIEPUMEHTAIbHOE
IIOATBEPKICHNE XUMUYECKOU
sBomonny. HaganbHble sTamnsl
Ouosornveckoii sBosonnu. [ umnoresa
PHK-mupa

Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U
nepuogam.Pazsurtue xu3Hu Ha 3emiie
1o 3pam u nepuonam. Karapxen.
Apxeickas 1 IpOTepO30MCKast dpHbI.
[Taneo3oiickas 3pa u €€ nepuoabl:
KeMOpHIiCKull, OpIOBUKCKHIA,
CUJIyPUMCKUH, JIEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.
Me3o30iickas 9pa U €€ epUOIbL:
TPUACOBBIN, FOPCKUI, METIOBOM.
KaiiHo301iCcKas 3pa U €€ nepuosl:
MMaJI€0r¢HOBBIN, HCOTCHOBEIM,
AHTPONOT€HOBBII

OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTENHHOTO U KUBOTHOTO
Mupa.XapakTepUCTUKa KIIMMaTa U
T'e0JIOTUIECKIX

nporeccoB. ApoMop(o3sl y pacTeHHM U
JKHNUBOTHBIX. HOS[BJ'IGHI/I@, PacuBET U

BBIMHUpAHUE TPYIII KUBBIX OPTaHU3MOB.

[TpakTuyeckas padora Ne 1 «3yuyenue

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe

bubnmoreka [JOK
https://m.edsoo.ru/863ea8bc
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HCKOIIa€MbIX OCTAaTKOB paCTeHI/Iﬁ n
JKHUBOTHBIX B KOJITICKIHAX»

14

CoBpeMeHHas cucTeMa OpraHu4ecKoro
Mupa.Cucrema OpraHuueckoro Mupa
Kak OTpakeHue 3BoMouu. OCHOBHBIE
CHCTEMATUYECKHE TPYIIILI OPTaHU3MOB.

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48e

15

OBoIOIMS YeI0BeKa

(aaTpomnorenes). AHTPOIOJIOTHS KaK
Hayka. Pa3Burtre npeacraBieHuil o
IIPOUCXOXACHUN YesoBeKa. MeToabl
n3ydeHust antpornoresesa. CxoacTsa u
pa3auyus YeJIOBEKA U )KUBOTHBIX.
CucremaT4eckoe MOJ0KEHUE
4eJI0BEKa.

bu6mmorexa [IOK
https://m.edsoo.ru/863eac2c

16

17

JIBuokyiue cuibl (pakTopsl)
a"TponoreHe3a.Hacnencreennas
M3MEHYMBOCTb U €CTECTBEHHBIH 0TOOP.
OOu1ecTBeHHBIN 00pa3 KHU3HH,
U3TOTOBIIEHHE OpYyIUH TpyAa,
MBILIIEHUE, PEYb.

OCHOBHBIE CTaJUH ¥ BETBU YBOJIIOINU
YeJoBeKa: aBCTPAIONUTEKH, UenoBek
yMeIbii, YemoBek MpsMOXOAALInT,
UYenosek HeaHAepTaIbCKUM, YenoBek
pasymHbIi. Haxoaku uckornaemsix
OCTaTKOB, BPEMs CYIIECTBOBAHHS,
00J1aCTh pacpoCTpaHeHUSs, O0BEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HH,
opyausl.

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44
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18

YenoBeueckue packl ¥ PUPOIHbIE
amanTanuu yeiaoBeka.OCHOBHBIC
OOJIBIIIME PAaChl: €BPOIICOUTHAS
(eBpasuiickas), HETpO-aBCTPATOMTHASL
(3xBaTOpHaIbHAS ), MOHTOJIOUTHAS
(azuarcko-aMepukaHckas). YepTsl
MIPHUCIIOCOOJICHHOCTHU TIPEACTaBUTENCH
YeJIOBEYECKHX Pac K YCIOBUSIM
cyuiectBoBaHuda. ENMUHCTBO
yenoBeyecknx pac. Kputnka pacusma

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea?2

19

20

21

O06o0061maromui ypok 1mo TemMe
«BO3HUKHOBEHHE U PA3BUTHUEC KU3HHU Ha
3emiie»

DKOJIOTHS KaK HayKa. 3aauu 1
pazziensl 3KoJoruu. Metoabl
DKOJIOTUYECKUX UCCICAOBAHUMN.
DKOJIOTHYECKOE€ MUPOBO33PEHHE
COBPEMEHHOTO YeJIOBEKA.

Cpenpl 0OuTaHMsI OPraHU3MOB: BOJIHAS,
HA3eMHO-BO3/IyIIIHAs, TOYBEHHAS,
BHYTPHOPTraHU3MEHHASI.
DKojoruveckue (pakTophl.
Knaccudukanms 3xo1orndeckux
(hakTOpOB: AOMOTHYECKHE,
OMOTUYECKHUE U aHTPONOTEHHBIE.
JleiicTBHE SKOIOTHUECKUX (PaKTOPOB HA
OpTaHHU3MBI.

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

22

AOGuoTtndeckue (HaKTophI: CBET,
TeMIepaTypa, BIaKHOCTb.

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863eb10e
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24

®otonepuoausm. IIpucnocodnenus
OpPTraHU3MOB K JICHCTBUIO
adnoTHYecKuX (PaKToOpoB.
buonornveckue putmsl. JlJabopatopHast
paborta Ne 3. «Mopdoaornueckue
0COOEHHOCTH pacTeHH U3 pa3HbIX
Mect oOuTanus». JlaboparopHas
pabota Ne 4. «BrusiHue cBeta Ha pocT
Y pPa3BUTHE YEPEHKOB KOJEYCa»

buotnueckue dpaxkropsr. Buab
OMOTHUYECKUX B3aHMMOICHCTBHIA:
KOHKYPEHIIHSI, XUIITHUYECTBO, CUMONO03
u ero opmel. [TapazuTtusm,
KOOoTeparus, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHCTBO,
HaXJIEOHMYECTBO). AMEHCAIU3M,
HeHTpanu3M. 3HaueHHe OMOTHYECKUX
B3aUMOJCHCTBUM ISl CYyIIECTBOBAHUS
OpPraHU3MOB B IPUPOJAHBIX
COO0IIIeECTBAX.

DKOJIOTHYECKUE XaPAKTEPUCTUKHI
nonyysiri. OCHOBHbBIE TOKA3aTENN
MONYJISILIUK: YUCIEHHOCTh, TUIOTHOCT,
POKIAEMOCTD, CMEPTHOCTD, IPUPOCT,
Murparus. JJnHaMuKa 4uciIeHHOCTH
MOIYJISALUU U €€
perymsinus. [ IpakTudeckas padorta Ne 2
«IToacd€T MIOTHOCTH MOMYJIAILUH
Pa3HBIX BUJOB PACTCHUID)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863eb348
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26

CooOmiecTBa OpraHu3MoB —
ouoreHo3. CTpyKTypsl OHMOIIeHO03a:
BUJIOBasi, IPOCTPAHCTBEHHAs,
Tpoduyeckas (rumieBas). Buabl-
noMHUHaHTHI. CBSI3U B OMOLIEHO3E.
DKOJIOTUYECKHE CHCTEMBI
(a3xocuctemsl).IlonsiTHE 00 SKOCHCTEME
u 6uoreoneHoze. OyHKIIMOHATbHBIC
KOMITOHEHTHI 9KOCHUCTEMBI:
MIPOYLIEHTHI, KOHCYMEHTHI,
penyteHTsl. KpyroBopor BeriecTs u
MMOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (nuiieBsie) ypoBHU
9KOCUCTEeMEI. [IHIIeBbIC 1IN U CEeTH.
OcHOBHBIE TIOKA3aTENN IKOCUCTEMBI:
O6romacca, MpoTyKITHs.

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI.
DKOJIOrM4eCKHe MUPaMU/JIbL:
MPOAYKINH, YACICHHOCTH, ONOMACCHI.
CBoiicTBa HKOCUCTEM: YCTOMUUBOCTD,
camoperysnus, pazsurue. Cykueccus

bu6mmoreka [IOK
https://m.edsoo.ru/863eh5fa

28

[IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMA XBOMHOTO WU
IIMPOKOJINCTBEHHOTO JIECa.

29

AHTpPOIIOT€HHBIE
AKOCHUCTEMBI. Y pOOIKOCUCTEMBI.
buonornyueckoe u X0351MCTBEHHOE
3HaYEHUE arpo’KOCUCTEM U
ypOOIKOCHUCTEM.



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30

buocdepa — rimobanbHas sKocucTeMa
3emnn. buopasznoobpasue kak hakTop

YCTOﬁQHBOCTH 9KOCHUCTEM. COXpaHeHI/Ie

OMOJIOTHYECKOTO pa3HOOOpa3us Ha
3emie.Yuenue B. U. Bepnaackoro o
ouocdepe. ['panutisl, cocraB u
cTpyKTypa 6uocdepst. JKupoe
BEIIECTBO U €0 (PYHKIIHH.
Ocobennoctu 6uocheps! Kak
rJ100a7IbHOM SKOCUCTEMBI.
JluHaMu4ecKkoe paBHOBECHE U
oOpaTHas cBs3b B Onocdepe.

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH CYLIECTBOBAHUS
o6unocdeprl. KpyroBopoThI BEIIECTB U
OMOTe0XUMHUECKUE IUKIIbI DIEMEHTOB
(yramepona, a3ota). 30HaJIbHOCTh
o6uoctepsl. OCHOBHBIE OMOMBI CYIITU

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd16

32

AHTpOHOFeHHI)Ie HU3MCHCHUA B
ouocdepe. ['modanbHbIC
9KOJIOTUYECKUE MTPOOITEMBI.
YenoseuecTBO B Onochepe 3eminn

33

Kontponbnas paboTa mo teme
«Co00111eCTBA U DKOJIOTUUECKHE
CUCTCMBI»

34

Cocy1iecTBoBaHUE IPUPOJIBI U
yenoBeuecTBa.CoxpaHeHUE
Omopa3zHo00pa3usi Kak OCHOBA
ycroitunBocT Ouochepsr. OcHOBA
PaIMOHATIBHOTO YIIPaBIECHUS

bubmuorexa [JOK
https://m.edsoo.ru/863ebale



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

IIPUPOJHBIMH PECYpCaMH U UX
ucronb3oBanue. JlocTxxkeHust
OHMOJIOTHH U OXpaHa MPUPOIbI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 knace/ benses JI.K., Jpmmmun I'.M., Ky3uenosa JI.H. u apyrue;
nox penakiuei bensesa JI.K., JIpimmuna .M., AxkiimonepHoe 00111eCcTBO
«3narensctBO «IIpocBenienue»

* buonorus, 11 xnacc/ benses JI.K., bopoaun [1.M., deimiui I'.M. u npyrue;
nox penakuuein bensiera JI.K., Ipimimuna I'.M., Akuimonepaoe o0111ecTBO

«3narensctBO «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-biologii/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

http://www.floranimal.ru

https://www.yaklass.ru

https://m.edsoo.ru/7f413368

www.school-collection.edu.ru
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