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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mNporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusi»  coctaBuiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COolIepKaHUs, pPe3yNbTaTtoB OOy4YEeHHS U
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
MPUHIIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETrO
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS O crielupuke
Ouonoruu, €€ 3HAYEHWU B TIO3HAHUM HKUBOM TMPUPOJBI U O0ECleYeHUn
CYILIECTBOBAHMSI YEJIOBEYECKOTO 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OIpeieNICHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[TporpaMma 1o 61oJ0TUM TAET NPEACTABIEHUE O LENSIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PAa3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU YUEOHOT 0 MpeaMeTa
«buonorus», onpenenser 00s3aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpenesieHue 1Mo paszieinaM M TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTh
U3y4eHHUs Y4eOHOTro MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OO0pa30BaTEIbHOIO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
o0y4Jarommxcs.

B nporpamMme no OMONI0THY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIIIAHUPYEMbBIM
JUYHOCTHBIM, METANpeIMETHbIM M TMPEIMETHBIM pe3ysibTaraM oOOy4YeHHs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NEeATeTbHOCTH/YUeOHBIX JEHCTBUM OOYYaIOIMIMXCSA 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOrMYECKOr0 00pa30BaHUsl.

B nporpamme no ouosnoruu (10—11 knaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIMAII TPEEMCTBEHHOCTM B HU3y4YE€HHUU Ouoyioruu, Omaronmapss 4demy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SIKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled MNPHUPOJIHON cpeje.
[ToaTomMy Hapsiy ¢ U3yd4eHHEM OOIEOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIMINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NpOoPUIAKTUKK HACIEICTBEHHBIX 3a00JIEBaHUN 4YellOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 00OCHOBAHUS SKOJOTHUECKH IIEIeCO00pa3HOro
MOBEACHUS B OKPYXKAIOUIEW NPUPOIHON CpEe, aHAIU3a BIMSHUS XO3SMCTBEHHOU
JESATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH YYeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECTICUEHNS YCIOBUM [T PEeILICHUS



OJTHOM M3 aKTyaJIbHBIX 3aJa4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHus, KOTOPas
npeanonaraet (GOpMUPOBAHUE y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYyHarOIIMXCS IPEICTaBICHUNA O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, &
OTJINYMTENIBHBIX IMPU3HAKAX — YPOBHEBOW OpPraHMU3alMM W 3BOJIIOLHMM, CO3MAET
yCIIOBUSL  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOM  NpupoAbl, (OPMUPOBAHUSA
(YHKIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0Oe30macHoro obpasa
YKU3HU, DKOJIOTMYECKOT0 MBILIJICHUS, IIEHHOCTHOIO OTHOLICHUS K XKUBOU IIPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATENIbHBIX U
pa3BUBAaIOMIMX  3aJad  CpelHero  obmero o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecrnedrnBaeT yciuoBus sl (GOpMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAllMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYypbl, COCOOCTBYET HMHTETpAallM OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Ha3BaHHBIE TOJIOKEHUS O NpeJHA3HAYCHUH Y4eOHOro IpenMera
«buonorus» cocTaBUIM OCHOBY JUIsl OINpEIENICHUs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €T0 COJEpKaHUs, TMPEICTABICHHOTO B NIpOrpaMMe IO
OHOJIOTUH.

Ot60p comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHMs, 3HAYUMbIe IS
dbopmupoBaHusi 00IIEH KyJIbTYphl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEICHUE
yeJoBeKa B OKpYKarolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTHUeCKOoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHHUMAIOT 3JIEMEHTHI COAECPKAHUSI, KOTOPbHIE CIy>,aT OCHOBOM At pOpMUPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHU3al[uu
OMOJOTMYECKOT0 00pa30BaHUSI.

CTpyKkTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buoaorus»
BBIJICTIEHBI CIIEYIOIINE COAEpKATENbHbIE JIMHUK: «bronorus kak Hayka. Meroasl
Hay4yHOro mo3HaHus», «Kierka xak Ouomornueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHuYecKOro MHUpay,
«OBONIOLMS KUBON PUPOJBD), « IKOCUCTEMBI U IIPUCYINE UM 3aKOHOMEPHOCTH.



[lenr n3yueHus yuyeOHoro mnpeamera «buonorus»» Ha 0a30BOM YpPOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmxenue 1ied u3ydeHus: yueOHoro npenmera «buonorusn» Ha 6azoBoM
YPOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a1ay:

OCBOCHHME OO0YYaIOIIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYECHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpPaBUIIax, CIyKalluX OCHOBOU
JUIsi (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIMIUXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOY4YaIOMIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4HBIX B3I[VISIIOB, MAEH M TMOAXOJOB K HM3YyYCHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaronmmxcss oOmeil KyJbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBAThH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHWH M OTIBITA, TOTYUYEHHBIX TIPH U3YUCHUN
OMoJI0THNY;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JIESITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS DTUYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHMM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPbl, AJ11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero ooOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI OO0S3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOMSIIMM B
COCTaB MpeaAMETHOM 00nacTh « ECTeCTBEHHO-HAYUHbIE NPEIMETHI.

Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B HeneMO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAHUS KUBOUW NPUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONMCAHMUE,
U3MEpeHue, KiIacCUpUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabauiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBON TTPUPOJIBI».

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB IPH
M3YUYCHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiil OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINA, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKUH ), OMOCEpHBIA.

JdeMoHCTpaUu:

Tabmuibl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAIBHBIX BeElIeCTB B KkieTke. [lommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OeikoB. buonormyeckue
GbyHKIIUU OEIKOB.



depMeHTBI — OMoJIoTHYecKHe KaTain3aTopsl. CTpoeHne pepMeHTa: aKTUBHBIM
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(epMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W moJucaxapuibsl (Kpaxman, TJIMKOTeH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbEHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTHUU.

HykneunnoBeie kucnotel: JHK wu PHK. Hykineotuasl — MOHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — nmpuMep B3auMOIEHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUYEHUS KIICTKH.

Krnetka kak nenoctHas xuBas cucrema. OO0me npru3Haky KJIE€TOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekyinsl JIHK kak renerndeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunsl KIETOK: »yKapuoTHuecKas U mpokapuoruyeckas. (OcoOeHHOCTU
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTE€HKA, MIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: OIIC, ammapat ['onbmxw,
TM30CcOMBIL.  [1oyaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHUTOXOHJIPHUH, ILUIACTHJIBI.
[Ipoucxoxaenne MUTOXOHJpUM u T1uiactun. Bunbl mactun. HememOpaHHbie
OpPraHou/bl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONIH, PECHUYKH,
KryTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIIETKE.

JdeMoHCTpaum:

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

Huarpammel: «Pacnipeenenne XuMHUUECKUX 2JIEMEHTOB B HEXKMBOW TPUPOJIEN,
«Pacnpenenenne XUMUYECKUX AIIEMEHTOB B JKMBOU IPUPOJIEN.

Tabmumpl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOABY, «buocunres 6enka», « CTpoeHrEe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «CtpoeHne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKApUOTUYECKON KIIETKWY,
«CtpoeHue sgpa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble M NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «M3ydyeHue CTpoOeHHsS KJIETOK pacTEHUH,
JKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U HUxX
OIHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKUN OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB WM DHEPrUM B NOHUMAHUU
MeTadom3ma.

Tunel oOMeHa BenecTB: aBTOTpOdHbIN U reTepoTpodHbIit. Pois ¢pepMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunTe3. CeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepruu. 3HAYCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTHU B KJIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nmukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. DPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pubocoMm B
OonocuHTe3e Oenka.

Hexnerounsle hopmbl )KU3HU — BUpYCHI. IcTopus oTkpbiTus BupycoB (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HEHHOTO IIUKJIA BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo3Ooymutens CIIN/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metadbomuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocunresd», «Crpoenue JHK»,
«Ctpoenne 1 PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHUecKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xu3HeHHbIN 1ukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus [JJHK».

Oo6opynoBanue: monenu-anmunkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enka», «CTpoeHue KIETKn», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe U HHANBHUIYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHUSI M  WHIUBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3za. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecnosnoro
Pa3MHOXXEHUS: JEJIEHUE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKycCTBEHHOE KIIOHHMpPOBaHHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €r0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpoOUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. BHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy KMBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHuE M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CIHEpPMATOre€He3 M OBOIEHES.
OcoOeHHOCTH CTpOEHUs SUIEKIETOK M crepMaro3oujioB. Omuiog0TBOpEHHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TMO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. TuUmb
MOCTAMOPHUOHAIBHOTO PAa3BUTHA: MpsIMOE, Hempsimoe (IMYMHOYHOE). BrnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINN Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kieTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin, «Pemmukanus JHK», «Mwutosy,
«Meno3s», «IIpsmoe n HenpsMOe pa3BUTHEY, «l aMeToreHe3 y MIECKONUTAIIUX U
4eI0BEeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepmMato30usl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTatomero», «Kapuoknunes B KJIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOMpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHwe CTpOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTOI0rNN
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKH. MeToabpl TEHETHKH (TUOPHI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUYeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTUsA. [ eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . Mennuenem.
MonoruOpuiHOe CKpenMBaHue. 3aKOoH ¢AuHooOpa3usi THOPHUIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBaHUS. 3aKOH PaCIICIUICHU MPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [1oiHOE ¥ HeMmoMHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeO0BaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpeumpanme. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JUJISL OTIPEICJICHHS TeHOTHIA OCOOH.

CueruieHHOE HaclieioBaHue npu3HakoB. Pabora T. Moprana no clerjiecHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns reHOB B pe3yabTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTnYeCcKue KapThl.



['enernka mosa. XpoOMOCOMHOE OmNpeAesieHrne noyia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie OpraHusmbl. HacienoBanue
MIPU3HAKOB, CLICTVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBCHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON U3MEHUYNBOCTH. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KaYE€CTBCHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAS
W3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeCHOMHBIE. YacToTa ¥ NMPUYUHBI MyTaluil. MyTareHHble (aKTOpPHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJIIPHO-TE€HETUYECKH. CoBpemenHOE ONpPENIECIICHHE reHOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenactBenHble 3a0ojeBaHUs 4YEJIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a MKU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICUCHUS TEHETUYECKHUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IUTOTCHETUYECKasI
OCHOBA», «3aKOH PACIICTIJICHUS U €r0 IIMTON€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBanusy, «Menosy, « B3aumMoaencTBue ajielibHbIX TEHOBY, «[ eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJOBEKa», «I eHeTnka moJia», «3aKOHOMEPHOCTH
HAaCIIEIOBaHUsI, CLUEIUICHHOTO ¢ mosiomM», «KapuoTumbl yenoBeka M >KHUBOTHBIXY,
«Bunpl uameHunBocTY», «MoaudukamoHHas HW3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-hakTopay, «I'eHeTrka rpynn KpoBu», «MyTalMoHHAs U3MEHYUBOCTD.

O6opynoBanue: Mojaenu-ammIukKanmun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe npomunupoBanue», «JlurubpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTariui OpMbI
KpBUIbEB U OKPACKH Tela), repbapuii «['opox moceBHOM».



JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabGopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO M
JTUTUOPUTHOTO CKPEUTUBAHUS Y APO30(UIbI HA TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKAIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOW.

JlaGopaTtopHas pabora Ne 7. « AHamM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Ceneknus Kak HayKa M IMPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o ieHTpax MPOUCX0XKACHHUSI U MHOTO00pa3usl KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbIil U MHAUBUAYAIbHBIN OTOODHI B
CEJEKIIMM pPACTEHUNM U KUBOTHBIX. OLIEHKa JKCTepbepa. bIuM3KopoacTBEHHOE
cKkpemuBaHue — uWHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
OTtnanénnast rubpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojyyeHue
MOJUIUIOUIOB. JJOCTHKEHUS CEJIEKIMU PACTEHU, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buoTtexHonoruss kak OTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX  CEJIBCKOXO3SMCTBEHHBIX OPIraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHncTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBanHos.

Tabnuipl U cxeMbl: KapTa «lIeHTpbl NPOUCXOXKACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzaius», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomunnounus», «OObeKTH OWoOTEexHONOTHHY, «KileTouHble KyNmbTYyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUS.

JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUS CENEKIMU PACTEHUU U
JKMBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWCTBO, JabOpaTOpHIO
arpOyHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[IpeAnocbUIKM BO3HUKHOBEHHS 3BOJIONMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MeCcTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTHX HAYK.

CBuzerensctBa »BoMOIMU. [lameoHTONOrMYECKHE: TOCIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMCH, NEPEXOJHbIE (DOPMBI.
buoreorpaguyeckue: cxoncTBo U paznuuue ¢payH U (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX MNyTeH y BceX
OpraHU3MOB.

OomonnonHass Teopus Y. JlapBunHa. IIpeanochUikM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyIME CHJIBI 3BOJNIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTallMOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsLiMOHHBIE BOJHBI U JIpeud
reHoB. M3oisnust 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisionuii Qakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHu3MOB Kak pe3yibTaT 3BoOdIOLUU. [Ipumepsl
MIPUCTIOCOOJICHUI y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BHUJ1000pa30BaHus: TeorpaduuecKoe, IKOJIOrHIeCcKoe.

MakposBomorusi. PopMbl  ABONMIONUU:  (UileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxeHne OT HeCleUUaTu3UpOBaHHBIX MpeakoB. [Iporpeccupyromas
crnenuanu3anusi. AJanTuBHas paguarus.

JdeMoHCTpanuu:

[Toptpetsl: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmuibl u cxembl: «Pa3BuTHE OpraHUYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
CyllecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTanonHas
U3MEHUYHMBOCTB», «Apomopdo3by, «Unumoamantaumm», «OO0ImIas aereHepanus,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
Jlapsunay, «bopbba 3a cymectBoBaHue», «IIpucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuE», « IKOJIOTMUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAaIPaBICHUS 3BOJIIOLUNY, OOBEMHAA MOJEIb
«CTtpoeHue ToJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWi», wojnenp ammmkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapaTel « PazButue Hacekomoroy, « Pa3zButue asarymkmy,
MuKponpenapar «/Ipozoduna» (Hopma, MyTanuu GoOpMbI KPbUILEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4yHbIE TIPEACTABIEHUS O 3apOXKJICHUM XKU3HU. HayuyHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHS. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEPUMEHTATIBHOE TTOATBEPKIACHUE XUMUUECKOW IBOIOIMA. HavanbHbie 3Tambl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBbie KIETKM M HX 3BOIIOLMAL.
DopMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. l[laneo3olickas spa u €€ mnepuojbl: KEeMOPUUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickags »3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTECHOBBIM,
AHTPOINOTEHOBBIN.

XapakTepucTuKa KIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [l0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
MPOUCXOKJICHUHM YeJIoBeKa. MeTronbl HW3ydyeHus aHTponoreHesa. CxolcTtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacineacTBeHHass U3MEHUUBOCTh
U eCTeCTBEHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KU3HU, M3TOTOBICHUE OPYIUi
TpyJAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU ABOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMeinblid, YemoBek mnpsaMoxoasmui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3yMHbIil. Haxonkum HCKOmaeMbIX OCTaTKOB, BpPEMsl CYILECTBOBAaHHMS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsL.

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHA
(eBpasmiickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAsA),  MOHIOJOUIHAS
(a3maTcko-aMepuKaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YenoBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ComaHEUHON cucTeMbl», «Pa3BuThe
opraHudeckoro wmupa», «PacrurenpHas kinerka», <«OKMBOTHas  KIETKa»,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHas CHCTEMa OPraHWYECKOIO MHUPAY,
«CpaBHEHHE aHATOMHMUYECKMX 4YEepT CTPOCHHUS YEJIOBEKa M 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJOIMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moan», «lpeBHue moanm», «llepBbie
COBPEMEHHBIE JION», «HemoBeuecKrue paco».

O6opynoBanue:  mymsiku  «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAepTaiblla, KPOMaHbOHIA), CIEHKH WIH
U300pKEHHUSI KaMEHHBIX OpYyIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpoHOJOTHMYecKas Talnuna, KouieKuus «DopMel
COXPaHHOCTH HCKOITAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

[IpakTudeckas pabora Ne 1. «M3ydyeHue MCKOMaeMbIX OCTATKOB PACTECHUU U
KUBOTHBIX B KOJUIEKLIUSX).

OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpY KamoIIas cpeaa.



DKoJIOrHs Kak HayKa. 3aJaud ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIEI0BAHNN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTHyeckue, OWMOTHYECKHME U AaHTPOIOreHHbIE. JleMCTBUE HKOJIOTHYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buotnueckue axkTopsl. Buibl OnOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHAUYECTBO, cUMMOMO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHWYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHX B3aUMOJEHCTBUI Al CYyIIECTBOBAHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISILUU U €€ PeryJIsaius.

JdeMoHCTpauu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuipl u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenbl 0OMTaHUS
opranusmoBy», «®Poronepuoanusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJISIUU HHPY30puu-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopHas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PaCTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabota Ne 4. «Brnusiare cBeta Ha pocT U pa3BUTHE YEPECHKOB
KOJIEyCay.

[Ipaktuueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJSLUNA Pa3HbIX BUIOB
pacTeHum.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiecTBOo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckass (mumenas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkosiornueckue cuctembl (dkocucteMsbl). [loHsaTne 00 »skocucTemMe W
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBL: MPOIYLIEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) ypoBHHU 3KocucTeMbl. [IummeBsie nenu u cetu. OCHOBHBIE
MOKa3aTelld KOCUCTeMbl: OHoMacca, MPOAYKIUS. DKOJIOTMYECKUE MNHPAMMIIbI:



OPOAYKUMH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA 3SKOCHUCTEM: YCTOWYUBOCT,
camoperyJisinus, pazputie. CyKIueccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHamMHuYeckoe paBHOBecM€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXMMHUYECKHE LIUKIIBI 3JIEMEHTOB (yTiIepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Onocdepe.
['1o6abHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaKk OCHOBa ycToiunBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOJIHBIMHU PECYpPCAMM U MX UCHOJb30BaHUE. [locTrxkeHs: OMOJIOTUU U OXpaHa
MIPUPO/IBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWMHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOITOTEHHBIEC BO3AECHUCTBUS HA IPUPOAY», « BaKHENIIINE UCTOYHHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistomias ouochepon»,
«®akTopel  gerpagaumu  nouB»,  «llapuukoBblii  3ddekT»,  «DakTophI
pPaIoaKTUBHOTO 3arpsi3HeHus Ouocdepn», «OO0mas cTpykrypa Ouochepsn,
«Pacrmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopot yriepozaa B Ouocdepe», «Kpyropopot azoTa B IpUpoae».

O6opynoBanue: Mojenb-anmmuKamnus « TUnudHble OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coob1IecTBaY, KoJuieKuuu «buoiienos», «Bpenurenn BaxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
PUHAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM TpynaM oJHoro Buaa, KpacHas kaura
Poccuiickoii @enepanu, H300paxeHUs] OXpPaHAEMBbIX BHUIOB pPACTCHUU U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUS K pe3yJibTaTaMm
OCBOGHMsA  OOyyalolMMHUCSA TMpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONINE COCTABIIAIONINE: OCO3HAHKWE O0YYaIOIIMMUCI POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HaJWYhe MOTHUBAIlMM K  OOyYeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH [I€EHHOCTHO-CMBICJTIOBBIMM  YCTaHOBKaMH, NPUCYUIMMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOEHUS mpeamMeTra «buonorus» AoCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM [EATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMUCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOINCCTBE MpaBUIaMHU M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTapILIeMy MOKOJCHUIO,
B3aMMHOTO YB)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICIAUIO U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYXKaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOITUXCSl PYKOBOCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOr0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEIICHUH YYeOHbIX U TO3HABATENbHBIX 3a/a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHOIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBKEHHS K CBOEMY Hapoy, YyBCTBA OTBETCTBEHHOCTH mepea PonnHoi, ropnoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJIBTYPY, IPOIUIOE U HACTOSILEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTUXEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute (OTeyecTna,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHUS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAHHUE YMOIMOHAIBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHue, COOJTIOICHIE TUTUEHWYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryjsipHas (Qusuyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO W KOMIETEHTHOIO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE I1EHHOCTU TPaBUJ HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHUE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpophecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJ1IeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyILIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KArOIIEN CPEIBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
peuieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU N3YUECHUU OUOJIOTHH 3HAHHMSI
M yYMEHHUS TNpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHJIOB,
aKOCUCTEM, brochepsr);



AKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHe MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE SKOJOTHYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBILIUICHHUS], YKOJIOTMYECKON KYJIbTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IIPAKTHUYECKOMN IEATEIBHOCTH IKOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JMAJOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NMOHMMAaHUE cherudUuKd OHOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJih B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpEACTaBICHUs] 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YEIOBEKa U
o0miecTBa, B IMO3HAHMM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U peHIeHHH MpodieM
COXpPAaHEHMs IIPUPOTHOIO PABHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBUIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
4eJI0BEYECTBa, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTUYECKUX MPOOIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUYMBOMY — pa3BUTHIO,  palllOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OWOJOIMYECKUX 3HAaHUH B LEJIX
NOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IIPU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHUE CYLIIHOCTH METOJOB ITO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKPYXAIOIIET0 MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMSI HAa OCHOBE HAy4YHbIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LEJIBI0 TIOJIy4YEHMsI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus: mpo6sieM B PeabHBIX )KU3HEHHBIX CUTYAIIHAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILIECTBIIATH
IIPOEKTHYIO U UCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OWOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaKArOUUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIeI0BaHNE, HAOII0IEHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JEeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHbBIC, PETYJSTUBHBIE),
obecneunBaomye GopMrupoBanrue (yHKIMOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM ~ OOYyYaroluXcs, CHOCOOHOCTh OOydYaroIuXcsl HMCHIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
yueOHbIE IeCTBUS B TO3HABATEIBHON U COLIMAIBHON MIPAKTHUKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUS:

CaMOCTOATENBbHO  (QOpMyJNHMpOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KjIacCcU(pUKaIi, 0000I1IEeHUs ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTH)KEHHSI, COOTHOCUTD PE3YJIbTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYKIAEHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl ITPEACTABIICHUS CYILIECTBEHHBIX
CBA3¢M M OTHOUIEHMH B H3Y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUYHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaATbHBIX M HEMAaTEPHUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCTICICTBUN ACSITEITLHOCTH;

KOOPIMHHUPOBATH U BHITIOJIHATH PaOOTY B YCIOBHUSAX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE NeiiCTBUA:

BJIQJICTh HaBBIKAMHU YY€OHO-UCCIICIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  pa3pelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS IPAKTUICCKUX 3aa4, TPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TIO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpETalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX IIPOCKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (HOPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATH TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE pEIICHUs 3aJaydl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATH 1IEJICHATIPABICHHBIA TMMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYCCKYIO 00JIaCTH
KU3HEICATCIIEHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJICH, MpeJjiaraTb OPUTHHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX HHPOpMaImu (TeKcTe y4eOHOTO
MocoOMsl, HAYYHO-TIOMYJISIPHOW JIUTEpAaType, OWOJOTUYECKHX CIIOBApSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NMaHHbIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS], KPUTUIECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mpu padoTe ¢
OMOJOrMyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKU W CUMBOJBI, (OpPMYJibl, aOOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJIIHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH 1eHCTBUSMMU:

1) o61enme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU O CYIIECTBY OOCykaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTENIbHO BBINOJHEHHUS MpeiaraeMomn
3aJ1ayy, YYUTBIBaTh MHTEPECHl U COTJIACOBAHHOCTH IMO3MIMU JIPYTUX YYaCTHUKOB
JIAaJIoTa UK IUCKYCCUU);

pacro3HaBaTh HEBepOalibHblEe CpeJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMAT4aTh KOHPJIUKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MpU PEIICHUH OUOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJEHCTBUS MPHU PEILIEHUH Yy4eOHOH 3a1auH;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JIEUCTBHI C YUE€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KOro YjeHa KOJUIEKTHBA,;

OPUHUMATh LEJId COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUMH,



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE TIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHUA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacHIMPATh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 34
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJI30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE ce0d U APYIUX:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIIMH JPYTOro YeJIOBeKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buoaorus»
HAy4yHbI€ 3HAHUSA, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
peo0pa30BaHUI0 3HAHHM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUN B PA3jMYHBIX YUYEOHBIX CHTyalUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosioruei. B mporpamme mnpenmMerHbie
PE3yNbTaThl IPEACTABICHBI IO rOJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUS ydeOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPaKATh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOI'O MHMPOBO33PEHHs, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJEpKAaHUE OUOJOIMYECKUX TEPMUHOB MU TOHSITHI:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (caMoOperyjsiiusi), ypOBHEBas OpraHu3alUsi >KUBBIX  CHCTEM,
CaMOBOCIPOU3BEICHHE (PEIPOIYKIIUSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHWE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJibHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenust (0 meHTpax MHOTooOpasus H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTenuit H. Y. BaBuiiosa), onpenensiTe rpaHULibl KX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJaJleTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3alusi U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEeMbIMU BEJIWYMHAMHU, OOBSCHEHHE IOJYYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJICTOYHBIX W MHOTOKICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUSI dHEPTUM B KJIETKE, (HOTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYKAIOIIUX JI0JIeH, COO0/IEHUST HOPM IPaMOTHOTO TMOBEICHUS B OKPY Karolen
MPUPOTHON cpese, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BaHUSA JTOCTHKCHUIN
COBPEMEHHOMU OHoI0OrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyl Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIEeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHHN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS ydeOHOTrO Tmipeameta «buonorus» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4YHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBCHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DPYHKIIMOHATHHOU
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

yYMEHHUE PACKPBIBATH COACPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHSATUM: BU/I,
MOMYJISAKS, TeHOMOHA, SBOJIONHS, ABWXKYIIHE CHUIIBI ((aKTOPHI) SBOIIOINUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
OPKOCUCTEMA, TMPOAYLEHThI, KOHCYMEHTBHI, PEAYIEHThl, 1€ MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OnoreoreHos, onocdepa;



yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpuH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHusi rIaBHBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepnanckoro),
ONPENEATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIIOIEHUE U
ONMCAHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX PE3yJIbTaToB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIbI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTMYECKHX
OOBEKTOB: BUJOB, MOMYJALMUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMs, MPUCTIOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPyrOBOpOTa BEIIECTB U OMOr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

yYMEHHUE MPUMEHATH MOJYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTHYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1eNbplo obOecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKpY>KaIOIIUX JII0AeH, COOI0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY KaroIlen
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUH
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0IOJIb30BAHUS;

YMEHHUE pelaTh 3J€MEHTapHble OMOJOTMYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKHUE pPadOThI, COOMIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIIEHMBAaTh M HWHTEPHPETUPOBATH HUHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeACTBA MAaccOBOW MH(pOpPMALMU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OadbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO3/1aBaThb COOCTBEHHbBIE IHMCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 OMOIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
WCIT0JIB30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TEM nu(ppoBLIe
Ne ni/m P Konrpoabnsie IIpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
bu6mmoreka [IOK
1 b 2 0.5
HOMTOTHA KaK Hayxa https://m.edsoo.ru/7f41¢292
2 JKuBBle cucTeMBI U UX OpraHu3aIus 1 bubnmnorexa LIOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHH COCTaB U CTPOECHUE KIETKHU 8 1 bubnmnorexa LIOK
P https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
4 K
HMBHEACATEIBHOCTD KICTIH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE 1 MTHANBUAYATEHOE Pa3BUTHE 5 | bu6mmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD ? 15 bu6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuus opranu3MoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
8 P 1
C3CPBHOC BpemA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
1 0 9 1
IBOMOLKOHHAT GHONOTHS https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 Bu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYy>Karolas cpeia 5 1 bubmmorexa [IOK
P Py tas cpea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 0 9
CooOriecTBa U SKOJIOTMUECKUE CUCTEMBbI hitps-//m.cdsoo.ru/7f4 1ccT4
bu6mmoteka IIOK
5 P 2
CCPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 14 0 )5

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJbHbIE
padoThbI padoThbI
pecypcsl
bubnunoreka LIOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TT03HAHUS KUBOM
npupojsl. [Ipaktuueckas padora
bHp P P bubnunoreka LIOK
2 Ne 1 «Mcnonb3oBanue pa3aMuHbIX 1 0.5
https://m.edsoo0.ru/863e6122
METOJIOB MPHU U3YUECHUU
OMOJOTUYECKIX OOBEKTOBY
3 Bbuonorunueckue cucTeMsl, | bu6nunorexa LIOK
MPOLIECCH] U X U3YYEHUE https://m.edso00.ru/863e6564
4 XuMHUYecKui coctaB KieTku. Bona | bubnuoreka [{OK
Y MUHEPAJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6nunorexa LIOK
5 benku. CoctaB u cTpoeHne OCIIKOB 1
P https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuyenue | 0.5 bubmuorexa [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
b K
7 VYranesonsl. JIunmuasl 1 nGmroTexa O

https://m.eds00.ru/863¢6870




bu6nmoreka [IOK

8 Hyxwaeunoseie knenotel. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u meTonbl n3ydeHus bubnuoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cucrtema
Crpoenue 3ykapruoTHYECKOn
kieTku. JlabopaTopHas padora Ne 2
«/3yueHue cTpoeHHsI KIETOK bubmmoreka [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1o MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIUCAHUE»
bubmuoreka [{OK
12 OOMeH BeIeCTB WK META00IN3M https://m.odsoo.rw/863e766c
bubnmorexa LIOK
13 Potocmires. XemocHnres https://m.eds00.ru/863e7¢98
14 DHepreTuyeckuii o0OMeH bubmmorexa LIOK
https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTos.
15 JlabopaTtopHnast pabota Ne 3 0.5 bubmuoreka [IOK
«Habmromenne MuTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYMKAa KOpelIKa JyKa Ha
TOTOBBIX MUKPOMpPENapaTax»
16 buocunTes 6enka. Peakius bubnunorexa LIOK
MaTpUYHOI0 CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsmus — OuocuHTE3 OENKa bubmmorexa [TOK

https://m.eds00.ru/863e¢796¢




18 Hexiierounsie popmMbI )KU3HU — bubnmnoreka HOK
BUPYCBI https://m.edso00.1ru/863e7540
bu6nmmoreka [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunorexa LIOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
kJeToK. OII0I0TBOPEHHE.
21 Jlaboparopuas pabota Ne 4 0.5 bubmmoreka [JOK
«/3yueHue CTpOCHUS MOJIOBBIX ’ https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” WuauBuayanbHOE pa3BUTHE bubnunoreka LIOK
OpraHHU3MOB https://m.edsoo.ru/863e¢8436
I'eneTnka — Hayka o
23 HACJIEJICTBEHHOCTH 1 bubmorexa HOK
A https://m.edso00.ru/863e8612
M3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MPU3HAKOB. MOHOTHOpHUIHOE bubmmorexa [TOK
P ] pra https://m.eds00.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKPEIUBaHUE.
25 élaI(OH iefI:aB1/10141\/?0:0l bubmmorexa [IOK
https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
CuenuieHHOe Hacae10BaHNe
2% npusHakoB. JlabopaTopHas pabora 0.5 bu6muoreka [JOK

Ne 5 «M3yuenue pe3ynbraToB
MOHOTHOPUAHOTO U TUTHOPUIHOTO

https://m.edso00.ru/863e8c60




CKpEIIUBaHUS Y APO30(UIIBI HA
TFOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacinenoBanue | bubnunorexa LIOK
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
M3menunBocTh. HenacneacrreHHas
M3MEHYUBOCTh. JlaboparopHas

78 pabota Ne 6. U3yuenue 1 0.5 bubmmoreka [JOK
MOAU(UKAITMOHHONW H3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOTO psJia
Y BapUaIlMOHHON KPUBOI
HacnencrBennast "3MEHYMBOCTb.

29 JlaGopaTtopnast pabota No 7. | 0.5 bubmmoreka [JOK
«AHanmu3 MyTalui y 1po30(uisl https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKpOIIpEIapaTax»

bubmmoreka IIOK

30 l'enerika uenosexa ! https://m.eds00.ru/863e8d78
PesepsHblit ypok. O60011eHue 1o

31 TeMme «HacieacTBeHHOCTE U 1
M3MEHYMBOCTh OPTaHU3MOB»

bu6mmoreka IIOK

32 Cenexups Kax HayKa 1 1pouece ! https://m.edso00.ru/863e¢9214

1 MeToabl U JOCTHKEHHUS CeITCKIINU | but6mmorekxa [IOK
pacTeHUH 1 KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacib | bubmuorexa [IOK
MPOU3BOACTBA https://m.eds00.ru/863¢9336

OBHIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThbI padoThbI
pecypcsl
1 DBOJIIOLIMS U METOJIbI €€ U3yUYECHHS 1 bubmmorexa LIOK
t A Y https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHS NpeAcTaBIeHUN 1 Bbu6mmotreka [JOK
00 3BOJIIOLUU https://m.eds00.1u/863e9570
bubnunoreka LIOK
3 MukposBoronus 1
P t https://m.edsoo.ru/863e9cle
[Tonynsiiiust Kak 3JeMeHTapHast
eAMHUIA BUJA U DBOJIIOINH.
bubnunoreka LIOK
4 Jlaboparopnast pa6ota Ne 1 1 0.5
https://m.eds00.ru/863e99¢6
«CpaBHEHUE BUJIOB 110
Mop(}oIorHUIecKkoMy KpUTEPHIO
5 JIBUoKyIIME CUIIbI (3JIEMEHTapHbIE | bubmmnoreka HOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e¢9da4
bubnmorexa LIOK
6 EcrecTBennslit 0TOOp U €ro hopMbl 1
P bop https://m.eds00.ru/863e9ed0
Pe3ynbpTatel sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
. BH1000pa3zoBanue. JlaboparopHas | 0.5 bubnuotexa [JOK
pabora Ne 2 «Omucanue ’ https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OPTaHUu3Ma U
€€ OTHOCUTEJILHOTO XapaKTepa»
2 Hanpasnenus u nytu | bubmuoteka [JOK

MaKpO3BOJIOIHH

https://m.edsoo.ru/863e9cle




9 Heob6patumocTs 3BOIIONINH
10 WcTopus xu3Hu Ha 3emiie U
METO/IbI €€ U3YUCHHUS
1 I'unoressl NPOUCXOKIACHUS KUZHU bubnuoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazuTue xu3Hu Ha 3emMJie 1o Hpam bubmuorexa [IOK
U IEpUOJaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOIIH
PaCTUTENTBHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubmmoreka [JOK
«/3yueHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJIICKITHSIX)
14 CoBpeMeHHas cucrema bubmmoreka [JOK
OpraHu4YEeCKOro MUpa https://m.edsoo.ru/863ca48e
15 DBOJTIOLIHS YEJIOBEKa bubnuoreka [{OK
(anTpoOMIOreHe3) https://m.edsoo.ru/863eac2c
16 JBrxyuue cuibl ((hakTopbl) bubmuoreka [IOK
aHTPOIIOTreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIC bubnmoreka [JOK
aJjanTaluy 4eJIoBeKa https://m.edsoo.ru/863eaca2
PesepBHeIit ypok. O600IIeHNE TIO
19 TeMe «BO3HHUKHOBEHUE U pPa3BUTHE
KU3HU Ha 3eMIie»
20 DKOJIOorus Kak HayKa




Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6nmmoreka [IOK

21 baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTopsbI.
JlabGopaTopHas padota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH

22 pacTeHUH U3 pa3HbIX MECT 0.5 bubmorexa HOK

https://m.edsoo.ru/863ebl10e
obutanus». JlabopaTropHas pabora
Ne 4. «BnusHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubnuoreka [{OK

23 brormieckue daxTopet https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomysinuu. [Ipakruyeckas pabora

24 No 2 «Iloacuér nmnoTHOCTH 0.5
TIOMYJISINI Pa3HBIX BUJIOB
pacTeHuin»

75 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a

2 DKOJIOTUYECKHE CUCTEMBI bubmmnoreka HOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBbIE TIOKa3aTeNN

7 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuoreka [IOK
nupaMuibl. CBOHCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpupoaHbIe SKOCUCTEMBI

29 AHTpPONIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rinobanpHas bu6muoreka [JOK

3KOCUCTEMA 3EMITHA

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




31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS | bubnmnoreka HOK
ounochepsl https://m.edso00.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

1 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka HOK
YyenoBeYecTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600meHE

34 TeMmbl «Coo01IecTBa 1 1
9KOJIOTUYECKHE CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME
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10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

CdopMupoBaHHOCTh 3HaHUH O MecTe M posid OMOJOIMH B CUCTEME
HAay4HOI'O 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OPMUPOBaAHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHONM KapTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTUH; (PYHKIHMOHAIBHOM IPaMOTHOCTU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

VYMeHue packpblBaTh COJEpKaHUE OHOJIOIMYECKHMX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
IIpEBpaLllEHUE SHEPruu), romMeocTas (camoperyssilus), YpOBHEBas
OpraHu3alus KHUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PENPOAYKIHS),

HACJICACTBCHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHC

YMeHue — u3narath  OHOJOrMYeCKHMe  TeopuH  (KJIETOYHas,
XpOMOCOMHasl, MyTanmonHas), 3akoHbl (I'. Mennens, T. Moprana,
H.W. BaBwioBa) u yueHus (0 ILeHTpax MHorooOpasus U
IPOUCXOXKACHUS  KyJlIbTypHbIX  pactenuit H.M.  Basunosa),

OMpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMmenune BJIaACTh MCTOAaMHW HAYYHOI'O IIO3HAHWA B ouonoruu
(HaGJIIO,Z[CHI/IC U OMHCAHUC KUBBIX CUCTEM, IPOLIECCOB U HBHCHHﬁ;
opraHusanuss MW HOPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHUEC THUIIOTE3BI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCIIMYMHAMU, 00BsICHEHHE IMMOJIYUYCHHBIX
PE3YyJIbTAaTOB, HWCIOJB30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ n
3aKOHOB; YMCHHC [J€JaTb BbIBOAbBI HAa OCHOBAHHUHU IIOJTYYCHHBIX

PE3yIBTATOB)

VYmenue BBIACIIATh CYLICCTBCHHBIC TIIPU3HAKKW BHUPYCOB, KIIETOK
OPOKAPHOT U JYKAPUOT, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpTaHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB U
npeBpalleHusl YHEPTUU B KIETKEe, (POTOCHHTE3a, IMJIACTUYCCKOTO U

SHEPreTHYECKOro  OOMEHa, XEMOCHHTe3a, MHTO3a, MeHo3a,




OIIJIOAOTBOPCHUA, PAa3SMHOKCHUA, UHAUBUAYAJIBHOI'O0  PAa3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TNpPUMEHSTh TONyYeHHBIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SIBJICHUH, JIJISl TPUHATHUS IPAKTUYECKUX
pelieHuii B TOBCEAHEBHOM JKU3HM B IENAX obOecreyeHus
0€30MacHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPY’KAIOLIUX JIIOJCH,
COOJIIOIGHUST HOPM TPaMOTHOTO TMOBEJEHUS B  OKpYKaromiei
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIb30BAHUS
JOCTHKEHUI COBPEMEHHOH OHOJOrMM W OWOTEXHOJIOTUH NS

palruOHAJIbHOI'O IIPUPOAOIIOIIL30BAHUA

YMeHue peuiaTth 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3ada4d HAa MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUEC, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXCMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JUIA MMpeacCKasaHus

HACJICJOBAaHUS ITPU3HAKOB Yy OPraHu3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYESCKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U J1aOOPaTOPHBIM

o0opyaoBaHHEM

YMeHre KpUTHUUYECKH OLEHUBATh U MHTEPIIPETUPOBATh HH(POPMALIUIO
OMOJIOTMYECKOTO  COJEpKAHUS, BKIIOYAIOUIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 pazIu4HbIX HcTouHUKOB (CMMU, HayuyHO-momymsipHbIE
MaTepHalbl); ITHUECKHE aCIEKThl COBPEMEHHBIX MHCCIEOBaHUI B
Ouosioruu, MeAULMHe, OUOTEXHOIOT U

YMeHue co31aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLIICHHUS,

0000111251 GMOJIOrMUECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIb30BAaTh MMOHSATHUHBIN arrmapar onoorun

11 KIIACC

Kon
NpoBepsIeMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpaMMbl CpeHero o01ero 06pa3oBaHusA

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAyYHOTO 3HAHUS €CTeCTBEHHBIX HAayK, B (QopMHUpOBaHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOU KapTHHBI MHpa U HAy4HOIO
MHUPOBO33PEHHUS; O BKJIAQJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OWOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKITMOHAIBHOW TPAaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a1a4




YMeHue pacKkpbhiBaTh COJACPKAHHE OWOJIIOTUYECKUX TEPMHUHOB U
MOHSITHIA: BUJI, TIOMYJISIIKSL, TeHO(OH/I, SBOIIOIMS, TBHKYIINAE CHIIBI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPraHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHE  (DAKTOphl,  DKOCUCTEMA,
OPOIYLEHThI,  KOHCYMEHTBHI,  PEAyUEHTBI, IIeMH  IHUTAHUSA,

IKOJIOTHYECKasl MUpaMuia, OMOTeoneHo3, obrnochepa

YMenue uznaratb OM0JIOrHUecKue TEOpHH (IBOMIONMOHHAs Teopust Y.
JapBuHa, CHUHTETHYECKas TEOPUS  HBOJIIOIUHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3aposlmeBoro cxonactsa K.M. bapa, uepenoBanus
IJIAaBHBIX HallpaBiieHHH U nyTeil s3Bomonnu A.H. CeBeprioBa, yueHus
o Owochepe B.M. Bepnanackoro), ompenensiTh TPaHUIBI HX

IMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMmenune BJIaACTb MCETOAaMHW HAYYHOI'O II0O3HAHWA B Oouonoruu
(Ha6J’IIOI[eHI/Ie H OIIMCAHHEC KHMBLIX CHCTCM, IIPOLICCCOB H HBHGHHﬁ;
OopraHusanusa W IIPOBCACHHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTE3BI, BBISABJICHUC 3aBHCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCJIIMYMHaAMU, 00BICHEHHE IMOJIYUYCHHBIX
pPE3yJIbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX HOHHTHP’I, TeOpI/Iﬁ n
3daKOHOB; YMCHHC [€JIaTb BBIBOIAbI Ha OCHOBAHHUHU ITOJTYYCHHBIX

pE3yIbTaTOB)

VYMeHue  BBIACHATH  CYLIECTBEHHbBIE  IIPU3HAKM  CTPOEHUS
OMONOrMYecKUX OOBEKTOB: BHJOB, MOMYJALUNA, MPOAYLIEHTOB,
KOHCYMEHTOB,  PEAyLEHTOB, OHOT€OIeHO30B M  JKOCHCTEM;
O0COOEHHOCTH  TIPOLIECCOB  HACIEACTBEHHOM  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTHYECKHX (DAKTOPOB HAa OPraHU3MBI,
IIepeHoca  BEIIECTB W NOTOKAa JSHEPTMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOT€OXMMUYECKUX LUKIIOB B Onocdepe

YMeHue TpUMEHSTh TONyYeHHBIE 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, JIsI IPUHATHS MPAKTHUIECKUX
pemieHuii B TOBCEAHEBHOM JKM3HM B IESIX  0OECTICUCHHS
0€30MMacHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYKAIOIIUX JIOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEICHUS B  OKpY’Karomei
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOAMMOCTH HCIIOIb30BaHUS
JOCTYDKCHUH  COBPEMEHHOW  OWONOTMU IS paldoOHAIBHOTO

IIPUPOIONOIB30BaHUS




YMeHue pemaTh JIeMeHTapHbIe OMOJIOTHYECKHE 3a/1a4i, COCTABIATh

CXEMBbI [IEPEHOCA BELIECTB U SHEPIUU B 3KOcHCTEMax (e MUTaHUs)

YMeHHne BBIIOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPabOTHI,
coOmoaTh TpaBwia mpu padoTe ¢ y4eOHBIM M JIAOOPaTOPHBIM

000py10BaHHEM
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YMeHne KpUTHUECKU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYYHbIE
3HaHUS U3 pa3au4HbIX UcTOuHUKOB (CMMU, Hay4yHO-mOMyNsIpHBIC
MaTepHualibl); pacCMaTpUBaTh TJI00ATbHBIE IKOJIOTHYECKUE TTPOOITIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3UIUIO

YMmenue co3aaBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUS,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

1.1

1.2

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

buonorus kak Hayka

buonorust — Hayka o xuBOoW mnpupozae. Pomb Ouonmoruu B ¢dopMupoBaHUU
COBPEMEHHOM Hay4YHOH KapTuHbI MUpa. CuctemMa OMOJIOTHYECKUX HAYK
MeTopl O3HAHUS KUBOW MPUPOABI (HAONIOIEHUE, YKCIIEPUMEHT, OIMUCAHHE,
U3MepeHue, KiaccupuKkalus, MOJEIMpPOBAaHUE, CTaTUCTHUYecKas o00paboTka

JTAHHBIX )

JKuBBIe cCTEeMBI U HX opraHnu3anusa

2.1

JXKussie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust ouonorun. CBoicTBa

OMOCHCTEM M MX pazHooOpasue

2.2

YpoBHU OpraHu3anuu OMOCHUCTEM: MOJIEKYJSPHO-T€HETUYECKUH, KIETOYHBIH,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUI0BOM, SKOCUCTEMHBIH, OMOChepHbIH

3.1

3.2

3.3

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XHUMHUYECKHM COCTaB KJICTKHM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIICCTBA. cDyHKI_II/II/I BOJbI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

benku. CoctraB u crpoeHune O€nKOB. AMHHOKHUCIOTHBI — MOHOMEpHI OENIKOB.
HeszameHnmMble ¥ 3aMEHHMbIE AMUHOKHCIOTBI. AMHUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpBI OETKOBON MOJIEKYJIBI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XUMHUYECKHe cBoiicTBa OenkoB. buonormueckue
byHKIUN OEIKOB.

®epMeHThI — Onosiornyeckue katanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Burtamunbl. Otiamuus

(I)epMCHTOB OT HCOPTaHUYCCKUX KAaTalIn3aTOPOB

VYrneBoasl: MOHOCaxapu/ sl (IJII0K03a, pr0o3a U Je30Kkcupr0o3a), 1ucaxapusl
(caxaposa, JakTo3a) M MoOJUcaxapuibl (KpaxMals, TIJIMKOTEH, LEeJUII0JI03a).
buonorndeckne QyHKINU YTIIEBOIOB.

Jlumuaer:  Tpurmuuepuabl, crepounabl, (ochomunuael. 'mapoduiibHO-
ruspooOHbIe cBolcTBa. buomormdeckue ¢ynkumu nunuaos. CpaBHeHHE

YIJICeBOJO0B, OEJIKOB U JIMIIUI0B KaK HCTOUYHHUKOB SHCPTHUU




3.4

Hyxuiennossle kucnorsr: JIHK u PHK. Hykneotnibl — MOHOMEpBI HyKIE€MHOBBIX
kucnor. Crpoenne u ¢yakiuu JIHK. Crpoenme m ¢ynkimuun PHK. AT®:

CTpoeHHe U (PyHKUINU

3.5

I_II/ITOJ'IOFI/IH — HayKa O KJICTKE. Knerounas TEOpHsL. MeTO,Z[I)I HN3YYCHUS KICTOK

3.6

3.7

Knerka xak nenoctHast xuBasi cucreMa. OOIiye nmpu3Haky KIETOK: 3aMKHYTast
HapykHas MemOpaHna, moJyiekyasl JIHK kak remerwyeckuii ammapar, cucrema

cuHTEe3a OelKa

Tunsl KI€TOK: 3yKapruoTudeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuornyeckol kinerku. Kierounas crenka Oakrtepuil. CrpoeHue
AYKApUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTHUTEIIBHOW, KMBOTHOM H

rpUOHOMN KIIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAS CTEHKA, TJIMKOKAIMKC, WX
¢dynkiun. [Tnazmarndeckas memOpana, e€ coiictBa u pyHkimu. [{uToruazma u
e opranouabl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: SHJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJICTKU: MHTOXOHJPHH, TUIACTUABL [IporCXOKICHNEe MUTOXOHAPUN U TUIACTHUI.
Buner mnactun. HemeMOpaHHBIE OpraHOHIBI KJIETKH: PUOOCOMBI, KIETOYHBIN

LOCHTP, pCCHUYKHU, KT'YTUKH. q)YHKHI/II/I OpPraHona0B KJICTKH. Bxirouenns

Anpo — perynasTopHblil neHTp KieTkd. CTpoeHue sipa: siiepHas 000JIouKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCcHOpT BELIECTB B KJIETKE

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

4.1

4.2
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OOMeH BelecTB, UM METa00IN3M. ACCUMMWISIINS (IUTACTUYECKUH OOMEH) U
JTUCCUMUJIIALINS (SHEPTETUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
metaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HbIN U rerepoTpodHbIi. Posb

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPECBPALICHNU SHCPTHUU B KIICTKC

®otocunTe3. CBeToBas 1 TeMHOBas (pa3bl hoTocunTesa. Peakiun porocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A IS XKU3HU Ha 3emiie.
Bnusinue ycnoBuil cpeapl Ha (OTOCHMHTE3 U CHOCOOBI IMOBBIIIEHUS €ro
IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHHM.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuH. 3HAUeHHE XEMOCHHTEe3a s

JKU3HU Ha 3emMiie

DHepreTudyeckuii oOMeH B KJETKe. PaciierieHne BemecTB, BBIJCICHHUE W
aKKyMyJIMPDOBAaHUE SHEPIHMH B KIETKE. OTambl JHEPrEeTHYECKOTO OOMEHa.
I'mukonus. bpoxkenue u ero Buabl. Kucnopoanoe okuciaeHue, Wik KJICTOYHOE

nbIxanue. DPPEeKTUBHOCTh IHEPreTUIECKOTO OOMEeHa




44

4.5

Peakumum wmarpuuyHoro cuHre3a. [enermueckas wuHpopmauus u JIHK.
Peanuzanus renernuyeckoil HHPOpPMALUU B KIIETKE. ['@HETHUECKHI KOl U €ro
cBoricTBa. Tpanckpumnmus — Matpuanbiii cuaTe3 PHK. Tpancnsuus — 6nocunTes

oenka. KogupoBanrne aMmuHOKUCIIOT. Postk pubocoM B OnocuHTe3e Oeka

Hexnerounsie hopmbl ku3HU — BUpYyChl. McTopust oTkpeiTus BupycoB (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKA, BHI3BIBAEMbBIC
BUpycamu. Bupyc ummynonepummura yenoseka (BUY) — Bo3Oynurens CITM/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHMIA

5.1

Pa3zmHoxenue u HHAWBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

KneTounslii MK, WM XKU3HEHHBIM UK KiIeTku. MuTepdaza u MHUTO3.
[Tpoueccrl, mpoTekaronue B uuTepdasze. Pernmmkanus — peakus MaTpUIHOTO
cunte3a JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIN HabOp — KapHUOTHII.
JuniaouaHbpli W TAalIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBIL.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS W UHIAUBUIYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenune xnetkn — murto3. Cragun murtosa. [Ipoueccel, mpoucxoasmue Ha

pa3HBIX CTAAUSAX MUTO3a. BHOJOrMYECKHIA CMBICIT MUTO3a

52
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@®opMbl pa3MHOKEHHUsI OpraHU3MOB: Oecriosnioe U mosnoBoe. Buabl Oecrionoro
PasMHOXKEHUS: JIeJIeHHEe HaJBOE, IOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pasMHOXEHHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TomoBoe pa3MHOKEHHUE, €TO0 OTJIMYHUS OT OECIONOTO.
Meiiosz. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTagusx Menosa.
IToBenenne xpomocoM B Menose. Kpoccunrosep. buonormueckuii cMbICn U

3HaUYeHNe Meno3a
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["ameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [Tos10BBIE
JKeIe3bl: CeMEHHUKHU U sMYHUKUA. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, SIMIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHHUS SIMUEKIIETOK U ciepMaro3on1oB. OmnonoTBopenue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBHOTO PA3BUTHS Y TTIO3BOHOYHBIX JKUBOTHBIX:
npoOienue, racTpysius, opranoreHes. I[loctamOpuonansHoe pazBute. THITBI
NOCTAMOPHUOHATIBHOTO PAa3BUTHA: MPsIMOE, HENpsIMoe (JTMUnHOYHOE). BrnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DAaKTOPBI, CITOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOIICTBA.

Poct u pasButue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHUE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBeHHOCTb 1 UBMCHYUBOCTHb OPraHM3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3amaun reHeTuxu. Mcropus pa3BuTusa reHeTUKU. BKitag pocCUIUCKHUX
U 3apyOeXHbIX YYEHBIX B pa3sBUTHE TEHETHKH. MeToabl T'eHETHUKH
(ruOpuI0IOTUYECKUH, LUTOIC€HETUYECKUH,  MOJIEKYJIIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHE IOHATHSA. | eHeTHYecKast CUMBOJINKA, UCIIOJIb3yEeMas B

CcXemax CKpelMBaHUI

3aKOHOMEPHOCTH HacCJeI0BaHUs NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH eAWHO00pasusi THOPHIOB IEPBOTO
nokoneHus. [IpaBuiio OMUHHUpPOBaHUA. 3aKOH PAaCIICIUICHUS] IPU3HAKOB.
['unoresa uncroTel ramert. [losiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpemmBanue. 3aKOH HE3aBUCHMOT'O HACIICAOBAaHUS TPU3HAKOB.
L{uToreneTnyeckne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUSA. AHaTU3UpPYIOIIee
ckpeumuBanue. Mcronb3oBaHWE — AHATU3UPYIOUIETO  CKpPEIIMBAaHUA UL

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana mno cremjieHHOMY
HACJIEIOBAaHUIO TEHOB. Hapylienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTH. ['eHeTnueckue
KapThl.

I'enetnka moma. XpoMOCOMHOE OMNpeaeieHre Mojia. AyTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble U TeTeporaMmeTHble opranu3Mbl. HacnemoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

N3meHunBOCTh. BUbI N3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Ponep cpenpl B HEHacneACTBEHHOM WM3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(PHUKAIIMOHHON H3MEHYMBOCTU. BapualmoHHBIM psa M BapualMOHHAs
kpuBasd. Hopma peakuuu npusHaka. KonuuecTBEHHbIE U KayeCTBEHHbBIE

MpU3HAKU U UX HopMa peakuuu. CBolicTBa MOIU(UKAIIMOHHOW N3MEHYNBOCTH

HacnencrBeHHasi, WM TEHOTUIIMYECKas, W3MEHYMBOCTh. KoMOMHaTHBHAas
W3MEHYUBOCTh. Meilo3 W ToJoBOM mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanmoHHass W3MEHUYMBOCTh. Kitaccudukammss myTtaimmii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M NpUYMHBI MyTauuil. MyTareHHble
¢dakTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACIEICTBEHHOW H3MEHYHMBOCTH

H.U. BaBusioBa

I'enetuka uenmoBeka. Kapuorunm wyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJIOBEKA: reHeaJormuecKui, OJIU3HELIOBLIH, IIUTOTCHETHYCCKHI,
OMOXMMUYECKUH, MOJEKYJsIpHO-TeHeTnYeckuid. COBpEeMEHHOE OIpe/ieieHne
TEHOTHIA: OJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomornipio [I1[P-ananu3a. HacrmencrBenHple 3a00JieBaHUS YeIOBEKa: T'CHHBIC

0oJ1e3HH, OOJIE3HU C HACIIECTBEHHOM MPEPaCIOI0KEHHOCTBIO, XPOMOCOMHBIE




7.1

7.2

7.3

11 KJIACC

0one3nu. CoMaTtuyeckue M TeHepaTHBHbIE MyTauuu. [IpuHUMIBI 310pOBOTO
o0Opa3a KHW3HHM, JAWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS TCHETUYECKUX
00e3HeH. MenuKo-reHeTH4eCKOoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIAMIMHCKOW TI'€HETHMKH B MPEAOTBPAILECHUN U JICYCHUH TIE€HETHYECKUX

3a00JI€BaHUM YeIOBEeKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekiusi Kak Hayka M IpolecC. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yuyenne H.U. BaBwimoBa 0 MEHTpax MPOUCXOXKIACHHUS M MHOT000pa3us
KYJbTYPHBIX pacTeHUH. LIeHTpBI MPOUCXO0XKACHHS JOMAIIHUX XKUBOTHBIX. COpT,
opo/ia, ITaMM

CoBpeMeHHbIE METOMBI celeKIuu. MaccoBbli M MHIUBUAYAIbHBIA OTOOPHI B
CEJIEKLUU pAaCTEHUW U KUBOTHBIX. OlLlEHKa 3KcTepbepa. Bbianm3kopoacTBEHHOE
ckpemmBanne — HHOpuAWHT. Yuctas nuaus. CKpEeIIMBaHUE YUCTBHIX JIHHHM.
I'ereposuc, wnu rubpuanas cuna. HepoacrBeHHoe CKpeliuBanue — ayTOPUIMHT.
Otpanénnas rubpuguzanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJy4YeHUE TMOJUMIUIONJOB. JIOCTHXKEHUSI CeNeKIMH pPACTeHUM, XKUBOTHBIX WU

MHUKPOOPTaHU3MOB

buortexHonorust kak oTpaciab NpPOU3BOJACTBA. ['eHHas HHXKEHepus. OTarmbl
co3nanus pexomoOunantHo JIHK wu TpancreHHsix opranusmon. Knetounas
uHxeHepus. Kilerounele  KynbTypbl. MUKpPOKJIOHAJIBHOE  Pa3MHOKEHHE
pacteHnii. KioHHMpoBaHHME BBICOKOIPOJYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX
OpraHu3MOB. DKOJIOTHUYeCKHE M 3Tudeckue npodiemsl. MO — reHernuecku

MOAUGPHUIIIPOBAHHBIE OPTAHU3MBI

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COIEPAKAHUS

DBOJIIOLIMOHHAS OUOJIOTHUS

DBOITIONIMOHHAS TEOPHUS M €€ MECTO B OMOJIOTHH.

CugnerenbcTBa  3BOJOLUHU. [lajgeoHTONOrHYecKHe:  IOCIEA0BATEIbHOCTD
MOSIBJICHUSI BU/IOB B TMAJ€OHTOJIOIMYECKON JIETOMMCH, NMEPEXOAHbIE (OPMBI.
buoreorpaguyeckue: cxoactBo M paznuuue (ayH u (irop MaTepukoB H
OCTPOBOB. DMOpPHOJIOTMYECKHE: CXOJICTBA M pa3iIuyMsl SMOPUOHOB Pa3HBIX
BUZOB  TO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,

aHAJIOTUYHbIE,  pPYJIMMEHTapHble  OpraHbl, aTaBU3MBL.  MoJeKyIspHO-




1.2

OHMOXHUMHUYECKUE: CXO0ACTBO MCXAaHU3MOB HACJICACTBECHHOCTH MW OCHOBHBIX

MeTaboIMUECKUX IMyTeH Y BCeX OpraHu3MOB

OpomounonHass teopusa Y. Japeuna. Ilpennocbuiku  BO3HUKHOBEHHUS
JapBUHHU3MA. J[BIKyIME CWIIBI ABOJIONHMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHNYCHHOCTH PECYPCOB, HEOIpeAeIEHHAsI ©3MEHUYUBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

1.4

Cunrernueckass Teopus sBomouun (CTD) M OCHOBHbIE €€ TOJIOKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eTMHUIA BUAA U SBOJIOUH

JBwxyume cuibl ((GakTopbl) 3BOJIOLMU BUAOB B Ipupoae. MyTalMOHHbII
IpoLecc 1 KOMOMHATUBHAsE U3MEHUYMBOCTh. [lomyssiuoHHbIE BOJIHBI U Apeiid
reHoB. M3omsanus u murpauus. EcrecTBeHHbIN 0TOOp — Hanpapistomuil pakTop
sBoIrOIU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yibTarT 3Boitonuu. [Ipumepst
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H AHOAIANTALINH.

Bun wu  BugooOpasoBanme. Kpurepun  Buma.  OcHOBHbIE  (OPMBI

BH1000pa30BaHUs: TeOrpaPuIecKoe, SKOJIOTUIECKOe

1.5

MaKpOBBOHIOI_II/ISI. (DOI)MBI 9BOJJIOINHA (I)I/IJ'IGTI/IIIGCKEIH, JAUBCPICHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOLINN

Bo3HukHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuyHble MNpPEACTABICHUA O 3apOKICHUM >KW3HU. HaydHble rumoressl
BO3HUKHOBEHHUS XHM3HM Ha 3emyie: aOuoreHe3 W MHaHCIEPMHUSA. XUMHUYECKas
ABOJIIOLMSL. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOIMHU.
HauanbHble sTansl 6uonorudeckoit spomonuu. I'unoreza PHK-mupa. Ilepsbie

KJIETKHU U UX 3BOJIIFOIIUA. @OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIIT )KUBBIX OPraHU3MOB

2.2

Passutne xu3Hm Ha 3emie mo spam u nepuonaMm. Karapxeil. Apxelckas u
npoTepo3oiickass 3pel. Ilanmeosoiickas 3pa u e€ mnepuoAbl: KeMOpHICKHiA,
OPJIOBUKCKHW, CHJIIYPUUCKUW, JI€BOHCKHI, KAaMEHHOYTOJbHBIA, MEPMCKHI.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: NaJCOrCHOBBIM, HEOT€HOBBIN,
AQHTPOIIOI€HOBBIA. XapaKTEpUCTHUKA KIMMara M TEOJIOTMYECKUX IIPOLECCOB.
OCHOBHBIE 3Tallbl HBOJIOLUH PACTUTEIILHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl
y pacTeHud U KXUBOTHBIX. llosiBIeHME, pacuBeT U BBIMUpAHUE TPYII JKUBBIX

OpPTraHU3MOB

23

Cucrema OpraHMYeCKOro MHpa Kak oOTpakeHue -HBoiouud. (OCHOBHbBIE

CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB
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2.5

DOBouonus yenoBeka. AHTPONOJIOTHs Kak HayKka. Pa3BuTue mpeacTaBieHuil o
NPOMCXOXKICHUH 4YeloBeKa. MeToabl u3ydeHus: aHtponoreHesa. CxoncTsa u
pa3nuyus YyeloBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YETIOBEKA.

JIBrxymue cuisl ((akTopel) aHTpororenesa. HaciencrBeHHas H3MEHUYMBOCTD
ecTecTBeHHbII 0TOOp. OOmecTBeHHBI 00pa3 *KU3HU, M3TOTOBJICHUE OpYIUi

TpYyJa, MBIILJICHUE, PeUb

OCHOBHBIE CTaZMU U BETBH JBOJIOLMHM 4YEJIOBEKAa: aBCTPAJIONUTEKH, YermoBek
ymensiid, YenoBek mNpsaMoxonsdmui, YenoBeKk HeaHAEpTAIbCKuM, Yenosek
pa3yMHblid. Haxo/ku McKomaeMbIX OCTaHKOB, BpeMs CYILIECTBOBaHMs, 001acTh

pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HHU, OPYIUS

2.6

YenoBeueckne packl. OCHOBHBIE OOJIBIINE PAChl: €BPOIICONIHAS (eBpa3uiicKasi),
HEerpo-aBcTpajloujHass ~ (PKBaTOpHajbHas),  MOHIOJIOMJIHAs  (@3MaTCKoO-
amMepHuKaHckas). YepTsl MpUCTIOCOOIEHHOCTH TPEICTABUTENCH YEITOBEYECKHX
pac K ycloBHsM cymecTBoBaHus. EauHcTBO yenmoBeueckux pac. Kpuruka

pacusma

Opranu3Mbl 1 OKpyXKarolas cpeaa

3.1

3.2

33
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OKoJorus Kak Hayka. 3aJladyd U pasJelibl SKOJIOTMU. MeToasl dKOJIOTHYECKUX
ucclenoBaHuM.  DKoylornyeckoe  MHpoBo33peHue.  Cpenpl  oOMTaHMS

OpraHu3MoOB: BOJHAA, HA3CMHO-BO3AYyIIIHAA, IIOYBCHHAs, BHYTPHOPTraHU3MCHHAA

Okonornyeckne (axropel. Kiaccudukanmss skonoruyeckux — (pakropos:
abuoTuveckre, OMOTHYECKHE M AaHTPOIOTrEeHHbIE. JIeHCTBUE 3KOJOTMYEecKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (hakTophl: CBET, TeMIeparypa, BIAXKHOCTb. DOTONEPHOIU3M.
[IpucnocoOnenust OpraHu3MoOB K JAEWCTBUIO a0MOTHYECKUX (DaKTOPOB.

buonorunueckue PUTMBI

buotnueckue ¢axtopsl. Buasl 6MOTHUECKHX B3aUMOJCHCTBUI: KOHKYpPEHIINS,
XHUIIHAYECTBO, MMapa3uTU3M, MYTyaju3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO), AaMEHCAJIM3M, HEUTpaidu3M. 3HayeHHe OHOTHYECKHX

BBaHMOHeﬁCTBHﬁ JJId CyIIECTBOBAaHUSA OPraHU3MOB B IIPUPOJHBIX COO6H.[€CTBaX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU MOMMyJIAHHN. OcCHOBHBIE IIOKa3aTecIn
MomyJsinuu: 4YuCJICHHOCTb, IJIOTHOCTB, POXKIAACMOCTb, CMCPTHOCTbL, MPUPOCT,

Murpanus. J[uHaMruKa YMCIIEHHOCTH MOMYJISIUY U €€ peryJisiius

COO6H_I€CTBa N 3KOJOTMYCCKUC CUCTEMBI




4.1

CoobmiecTBo Opranu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHAOBas,
NPOCTPaHCTBEHHAsA, Tpoduyeckas (mmmieBas). Buapl-nomunantel. CBsi3u B

OHoIEHO3€E

4.2

DKoornyeckue cuctembl (9Kocucrembl). [loHsiTHe 00 9KOcHUcTeMEe U
ouoreoneHose. DyHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: IMPOIYLIEHTHI,
KOHCYMEHTbI, peayleHTbl. KpyroBopor BeEIIECTB M IIOTOK JSHEPrUU B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [IniieBble nenu u
cetu. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBL: OHOMacca, IPOAYKLUS.
DKOJIOTHYEeCKHE MUPaMU[bl: MPOIYKIMH, YUCIEHHOCTH, Ouomacchl. CBOMCTBa

9KOCUCTEM: YCTOMYMBOCTb, CAMOpPETyJILusl, pazButue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3K0CcHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MM
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak ¢akrop ycroiumBocTH 3KocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasust Ha 3emiie

VYuenue B.M. Bepnanckoro o Ouoctepe. I'panuibl, coctaB U CTpyKTypa
ouocdepsl. XKuBoe BemectBo U ero gpynkiuu. OcobeHHocTn Ouochepsl Kak
rno0anbHOM 3KocucTeMbl. J[MHaMHUECKOoe paBHOBECHE M OOpaTHas CBs3b B
ouocdepe. KpyroBoporsl BemecTB U OMOT€OXUMHUYECKHE ITUKIIBI JJIEMEHTOB

(yraepona, a3ota). 30HaIbHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

UYenoseuectBo B Ouochepe 3emiin. AHTpONOTEHHBIE U3MEHEHUS B Ouocdepe.
I'mobanbHBIE HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAIBHOIO YINPABIECHHUS MNPUPOJHBIMH peCcypcaMM H  HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KGHI/IH OHOJIOTUHU U OXpaHa MpHUPOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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