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IHHOACHUTEJBHAA 3AIINCKA

[Ipu pazpaboTke nporpamMMmbl o OHMOJIOTMH TEOPETUYECKYIO OCHOBY JJISi OMpeesieHus
NOJIX0/0B K (DOPMHUPOBAHMIO COZAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBUiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJCpKaHUS,
pe3ybTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0IMX LEeNsIX M MPUHIHUNAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHErO
obmiero obpazoBanusi B Poccuiickoit @enepariun, a TakKe MOJIOKESHHS O CeH(UKe OUOJIOTHH,
e 3HAUYCHUU B TMO3HAHUU KUBOW MPHUPOABI U O0ECNEUYEHUU CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM MOJIOKEHUSAM, ONIPEIEIICHBl OCHOBHBIE (DYHKITH IPOTPAMMBI I10
OuoJ0TUM U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1aéT MpeaCTaBICHUE O TEeNIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIMUTAHHUS M Pa3BUTUS OOYyYarOIIMXCS CpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
orpenenser 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IOCJIEN0BaTeIbHOCTh M3yUeHUs yueOHOro marepuaia ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTeIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIINXCA.

B nporpamMe mo OHONOTHHM TaKXe YYHTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEJAMETHBIM M MPEIMETHBIM pe3ylbTaTaM o0y4deHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX JeHCTBUI 00y4Yaromuxcs mo
OCBOEGHHIO COJIEP)KaHUs OMOJIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6monoruu (10—11 kmaccel, 6a30BBIi ypOBEHb) peann30BaH MPUHIIHIT
MPEEeMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIICHHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e JKU3HU U OEpeKHBIM OTHOIIEHHEM K OKpY’Karolen
npupoaHoii cpene. [ToaToMy Hapsay ¢ U3ydeHueM 00IeOMOIOrMUECKUX TEOPUH, a TaKKe 3HAaHUN
O CTPOEHUM JKHMBBIX CHCTEM pa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIMX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeJIEHO BHUMaHKE HCII0JIb30BAaHHIO MOJTYyYEHHbIX 3HAaHUN
B TIOBCEJHEBHOW KHM3HM IS PEIICHUS TNPHUKIAIHBIX 337ad, B TOM YHCIE: TPOPHIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJIOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJOTHUYECKH IEIeCO00pa3HOr0 MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpene,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YeJOBeKa Ha COCTOSIHWE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHMS K MPUKIAJTHOW HANPABIEHHOCTH Y4eOHOTO
npeamera «bHOIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECHeUeHHs YCIOBUM Ul pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MPEAIoiaraet
dopmupoBaHHe y O0yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOMIETOCS COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHe cpeaHero oOmero odpa3oBaHusi 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (QopMUpOBaHUE y OOydYaloIIUMXCsl MPEICTABICHUNH O HAydyHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3MaéT YCIOBHS Ui TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHUYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YEIOBEKY.

Bosbmioe 3HayeHue OMOJOTHS MMEET TakKe Uil peIIeHUS BOCIHUTATENBHBIX U
Pa3BUBAIOIINX 33J71a4 CPEAHETO O0Iero oOpa3oBaHus, cormanu3anuu odyqarommxcs. N3yuenue
O6uosoruu obecrnednBaeT ycaoBUs A (OpMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U WHQOPMAIMOHHBIX HABBIKOB, JCTETHUECKOW KYIBTYpBI, CIIOCOOCTBYET HWHTETPAIUN
OMOJIOTHYECKUX 3HAHUHM C TMPEICTaBICHUSAMHU M3 JPYTUX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢buzuky, xumun U reorpaduu. HazBanHble MONOKEHUS O MpeAHA3HAYEHUU Y4eOHOTo mpeameTa



«buonorus» cocraBuIM OCHOBY JUISl OTIPEICTICHUS TIOJIX0/I0B K OTOOPY M CTPYKTYPHUPOBAHUIO €TI0
coJiepKaHusl, IPEJCTABICHHOTO B IPOTrpamMme 1o OUOJIOTHH.

OT10op comeprkanus yuebHoro npenmeta «bruosnorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUs OOIIEH KYIbTYpBI, OMPEACISIOIIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKAa B OKpY’KAIOLIEH NPUPOIAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU aesTesibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP’KaHus, KOTOphIe CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMs.

CrtpykTrypupoBaHHe cOJepKaHUs y4eOHOro MaTepuana B IporpaMMe IO OHOJOTUU
OCYIIECTBJIECHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIIMUUTEIBHBIX OCOOCHHOCTSIX
YKUBOM IPUPO/IBL, O €€ yPOBHEBOM OPraHU3alliy U SBOJIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yueOHoro npeamera «bruosorus» BbIIEIEHBI CIEAYIOUINE coAepKaTelbHble TUHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOTro Mo3HaHusm», «Kierka kak Ouonmornyeckas cucremay, «Opranusm
Kak Omosornyeckas cucrema», «CucrtemMa 1 MHOrooOpa3ue OpraHndecKoro MUpay», « IBOIIOIUS
YKUBOU MPUPOAB», « IKOCUCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.

enp w3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
OOy4JaroIMMUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAIBHOM OpraHu3aluu >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHONIIEHUU 0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTmwkeHne menu u3ydeHus ydeOHoro mpenmera «buomorms» Ha 06a30BOM YpOBHE
obecrnieunBaeTcs pelIeHrueM CIeIYIOIUX 3a1au:

OCBOEHHE O0YyYaroIIMMHCS CUCTEMBbl 3HAHUN O OHOJIOTMYECKUX TEOPUSIX, YUCHMSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHaX, CIYXAaIUX OCHOBOU it (opMHupoOBaHUS
IIPEJICTABICHU O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O METOAAaX HAy4YHOI'O I103HAHUA,
CTPOEHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKHMBBIX CHUCTEM PpA3HOTO YPOBHS OpraHHU3alluH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

¢dbopmupoBaHue y 0OydarOIIMXCsl MO3HABATENbHBIX, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJOTMU HAYYHBIX B3IJISI/IOB,
U U OIXO00B K U3YUEHUIO KHUBBIX CUCTEM PA3HOT'O YPOBHS OpraHU3aluHy;

CTaHOBJIECHHE Yy oOydJarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH M OLEHHBAThH SIBICHHS OKPYXAIOIIEro MUpa >KUBOM MPUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX IPU U3yUYEHUU OUOJIOTHH;

¢dopmupoBaHue y OOydyarOMIMXCsl YMEHHH WIIIOCTPHPOBATh 3Hau€HHE OMOJIOTHYECKUX
3HAHUW B TPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCHUTAaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEIOBEKOM KHBOM MPUPOJBL,
HE00X0IMMOCTH OEpEKHOTO OTHOUICHHUS K Hel, COOMIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUU
OMOJOTUYECKHUX UCCIIEIOBAHMI;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH JIJIsl TIOBBIMIEHHUS] YPOBHS KOJIOTMUYECKON
KYJIBTYpBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHUI M yMEHUIl B MOBCETHEBHOM >KM3HU JJISI OLEHKH
MOCNIEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOZICHUE Mep MPO(PUITAKTHKH 3a00I€BaHHH.

B cucteme cpennero obmero odpazoBanus «buosorusy», nzydaemasi Ha 6a30BOM YPOBHE,
SBIISIETCA 00sI3aTENIbHBIM yYEOHBIM NPEAMETOM, BXOJSIIMM B COCTaB MPEAMETHOM o0sacTH
«EcTecTBEeHHO-HAyUYHBIE MTPEIMETHI.

Peanmzanuss mporpammsl o Ouonoruu  (10-11  kmaccel, 0a30BBI  ypOBEHb)
OCYIIECTBIISIETCS C TMpUMEHEHUEM JabopaToOpHOTO O00OpYyAOBaHMSA IIEHTpa 0Opa3oBaHUs
€CTECTBEHHO — HAYYHOM U TEXHOJIOTMYeCKOM HanpasiieHHOCTH «Touka Pocray.

Jlst u3ydeHus: Onoyioruu Ha 6a30BOM YPOBHE CpPEAHETO 00IIero 00pa3oBaHMUsl OTBOAUTCS
68 yaco: B 10 knacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B Heneno).



COJAEP/KAHUE OBYYEHUA

10 KUIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U JIPYTHUMHU
€CTeCTBEHHBIMU HayKaMu, Quiocodueil, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHON Hay4IHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaAYK.

MeTo/b1 TO3HAHUS )KUBOW IPUPOIbI (HAOIIIOIEHUE, SKCIIEPUMEHT, OMMCAHNEe, U3MEPEHHUE,
KIIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTHUYECKAss 00pabOTKa JTaHHBIX).

JdemoHcTpamum:

IMoptpetst: Y. Japun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabauirel u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBIY.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

[Ipaktuueckass padota Ne 1. «lcnonp3oBaHue pa3iaMYHBIX METOAOB MPU HU3YUCHHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

Xusbie cuctempl (OMOCHCTEMBI) Kak NpeaMeT M3ydeHwsl Ouojoruu. OTIHuYue >KUBBIX
CHUCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CpoiicTBa OwocucteM W HX pasHooOpa3ue. YPOBHH OpraHW3alid  OWOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOreo1IeHOTHYECKUI), ONOCEPHBIII.

JdemoncTpanum:

Tabmuubl U cxeMmbl: «OCHOBHBIC TPU3HAKU JKU3HUY», «YPOBHH OpraHU3AIMH >KHUBOU
PUPOIBIY.

O6opynosanue: Moaens Monekyibl JJHK.

Tema 3. XuMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XWMHYECKUH  COCTaB  KIETKM.  XUMHYECKHE  DJJEMEHThl:  MaKpOAJIEMEHTBHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

OyHKIMM BOJbI M MUHEpaJIbHBIX BeLIeCTB B kierke. [lognep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHune 6e1KkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumebie
U 3aMEHHMbIE€ AMHHOKHUCIIOTHl. AMHUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpHl O€IKOBOM
MOJIEKYJbl (TIepBUYHAsl, BTOPUYHAS, TPETHYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. bronorudeckue GpyHKIUNU OEIKOB.

®epMeHTHl — OHoNOrMueckue Karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBINA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuupel.  Otiuuust  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJlu3aToOpPOB.

VYraeBosl: MOHOCAaXapH bl (TII0K03a, pru0o3a 1 1e30Kkcupr003a), qucaxapuabl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorndeckue QyHKIUN
YIJIEBOJIOB.

Jlununel: Tpuraunepuasl, Qgochonmunuael, crepounsl. ['mapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCNKOB M JUIMHUIOB Kak
UCTOYHUKOB 3HEPTUH.



Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkmuu JIHK. Crpoenme m dynkumm PHK. Buger PHK. AT®: crpoenue u
byHKInn.

Huronoruss — Hayka o kierke. KnerouHas teopust — npumep B3auMOICHUCTBUSA HUIEH U
(akTOB B HAYYHOM MO3HAHUH. METOIbI N3YUEHUS KIICTKH.

Krerka kak nenoctHas xuBas cuctema. OOmue mpu3Haky KJIETOK: 3aMKHYTasi Hapy)KHast
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTUyecKas W Mpokapuoruyeckas. OcoOEHHOCTH CTPOEHUs
MPOKApPUOTUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAS CTEHKA, MIMKOKAIMUKC, UX (PYHKIIHMH.
[Tna3maTtudeckas MeMOpaHa, e€ cBoicTBa M (QyHKmuu. l[luTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opranon bl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKH: MUTOXOHAPUH, I1acTuibl. IIporcxoxkieHne MUTOXOHIPUH U Ii1acTuA. Buasl
wiactug. HememOpaHHble OpPraHouAbl KIETKUA: PUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOIH,
PECHUYKH, KIyTUKU. DyHKIMK OpraHOUA0B KJIETKU. BKittoueHus.

Snpo — peryasTopHbli LeHTp kieTku. CTpoeHue siapa: saepHas 000104Ka, Kapuoruiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpancnopT BeIECTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, [x. Yorcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

J[luarpammbl: «PacnipeeneHne XUMHUYECKHMX JJIEMEHTOB B HEXHBOM  IPUPOAE,
«PacrnipeniesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabauiel u cxemsl: «llepuonuyeckas Tabauna XUMHUYECKUX 3JEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenue pepmenTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KkieTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpoeHue pacTUTENbHOU KieTku», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKU», «Y TIeBOAbY, «JIMnuasn».

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHWE JIsi TIPOBEICHUS] HAOIIOACHUM,
MU3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabdota Ne 1. «M3yueHne KaTaTUTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMHIIa3bl WA KaTanas3bl)y.

JlabopatopHass pabGota Ne 2. «lM3ydyeHue CTpOeHHUS KIETOK PACTCHHH, >KMUBOTHBIX M
0aKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENnaparax 1 uX OlMUCaHHUEe».

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

OOmen BemiecTB, WKW MeTa0OIM3M. AcCUMWIIHS (TUIACTUYECKH OOMEH) U
JUCCUMUIIALINSA (PHEpreTuyecKuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUSI BEIIECTB M SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHbi. Poib pepmMeHTOB B 00MEHE
BEILECTB U MPEBPAILICHUH SHEPTUU B KIIETKE.

®dortocunte3. CBeroBas u TemHOBas (a3el QorocuHTe3a. Peakumm ¢oTtocuHTe3a.
OddextuBHOCT PoTOCHHTE3a. 3HAUEeHHE (HOTOCUHTE3a IS )KU3HU Ha 3emiie. Biusiaue ycnoBuit
cpenbl Ha (OTOCUHTE3 U CTIOCOOBI MOBBITIICHUS €T0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCUHTE3UPYIOIIe OakTepuu. 3HAU€HHWE XEMOCHHTE3a IS JKU3HH Ha
3emute.

DHepreTudecknuii 0oOMEH B KIeTKe. PaciueryieHwe BEIIeCTB, BBIICICHHE U
aKKyMYJINPOBAHHME SHEPTUU B KJIETKE. DTarlbl sHeprernyeckoro oomena. ['nukonus. bpoxxenue u



ero Buabl. KucinopoaHoe oOKucCleHHE, WIM  KJIETOYHOE JibixaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHUESCKOTO OOMEHA.

Peakumu wmarpuynoro cunre3a. [enermueckas wuHpopMmarus u JHK. Peanusanus
reHeTHYeCKON mHpopmManuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oelnka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitusi Bupyco (/.
. iBanoBckuit). OcoOCHHOCTH CTPOCHMSI W JKU3HEHHOTO IMKJIa BHUPYCOB. baktepuodarm.
bonesnu pactenuii, )KUBOTHBIX U YEJIOBEKa, BbI3bIBaeMble BHUpycamu. Bupyc nmMmyHoaeduura
gyenoeka (BUY) — BozOymurens CIINla. OOpaTtHas TpaHCKPHIIHS, peBEpTa3a W WHTETpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.

JdemMoHcTpanum:
Ioptpetsr: H. K. Konsuos, 1. . UBanosckuit, K. A. Tumupsizes.
Tabmuibl ¥ cxembl: «THUIBI  IIUTAHUSY, «Metabomm3m»,  «MUTOXOHIPHSY,

«QHepreTuueckuil oomen», «Ximoporuact», «Dotocunres», «Ctpoenne IHK», «Ctpoenue u
¢yHkMoHMpoBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupyco»,
«bakrepnodarn», «Crpoenune u ku3HeHHbIH nuka Bupyca CIIW/la, OGaxtepuodaray,
«Pemmukanus JJHK».

Ob6opynoBanue: mogenu-anminkanun «Y asoenune JAHK u Tpanckpunuusy», «buocunres
Oenka», «CTpoeHue KIeTKkn», Mojiens cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe U MHAUBHUIYAJIbHOE PA3BUTHE OPTaHU3MOB.

KreTounslii muKI, WM KA3HCHHBIM WK Kietku. MaTepdaza m mmros. Ilpomeccsr,
nporekaromue B untepdasze. Permmkanus — peakuust matpuunoro cuute3a JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. JMIIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIE
HaOopel. XpoMaTuapl. LluTomoruueckne OCHOBBI Pa3MHOXKEHHMsI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHNU3MOB.

Henenne knetkn —muto3. Ctaauu Murosa. [Iponeccsl, mponcxoasiye Ha pa3HbIX CTaJusaX
MHTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[Tporpammupyemasi rudesb KJIETKU — aloITo3.

@opMbl  pa3MHOXKEHMSI OpraHU3MOB: Oecmojioe U mosioBoe. Buaesl  Oecrionoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BETre€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIHUH.

[TosoBO€ pa3MHOXKEHUE, €70 OTIIMYHUS OT OECIOIOrO.

Meiio3. Cragun menosa. Ilponeccsl, mpoucxondmue Ha craauax Menosa. IloBenenune
XpoMmocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYE€HUE MEH03a.

I"ameTorenes — npotiecc 00pa30BaHMs MOJOBBIX KIETOK Y )KUBOTHBIX. [1070BBIE JKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3ouj,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHs SAHIEKIETOK H
criepmaro3ouoB. OmnogorBopenue. [laprenorenes.

WupuBuayansHoe pa3BuTHE (OHTOTeHe3). DMOpHOHAIBHOE pa3BUTHE (IMOpPHOTrEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyJsaius,
opranorenes. [loctamMOpuonanbHOe pa3BuTHE. THUIIBI TOCTIMOPUOHAIBLHOIO PAa3BUTHS: MPIMOE,
HenpsiMoe (IMYuHO4YHOE). BinsHue cpelnpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacrennii. OHTOreHe3 HBETKOBOI'O pACTEHUS: CTPOCHUE CEMEHU, CTa NN
pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuiet u cxembl: «@OpPMbI pa3MHOKEHHSI OPraHU3MOBY, «J{BOIfHOE OIMJIOJOTBOPEHHE Y
[IBETKOBBIX PACTCHUI», «BereraTuBHOE pa3MHOKEHHE pacTeHUNY, «Jleenne KieTku OakTepuii,
«CTpoeHue MNOJOBBIX KIETOK», «CTpoeHue xpomocomsbl», «KieTouHbIl 1muki», «Pernmkanus




JHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pazBuTtue», «I'aMerorene3 y MIIeKOMUTAaIOIUX
U 4esioBeKay, «OCHOBHBIE CTAIUA OHTOTEHE3a.

OO6opynoBaH#e: MUKPOCKON, MHKporpernapaTsl «CrepMaTo30uabl MIICKOIUTAIOIIETOY,
«Slineknerka miekonuTaromero», «Kapuokunes B KjieTkax KOpenika JIyka», MarHUTHast MOJIeNb-
amumkanys «Jlenenue xkinerkuy, moaens JJHK, monens meradasHoii XpoMOCOMBI.

JlaboparopHble U NpaKkTHYecKue padoThbl:

JlaboparopHast pabota Ne 3. «HabmoeHne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

JlaGoparopHass pabota Ne4. «M3yueHue CTpOeHHsI TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHetuku. Vctopus pa3BuTHs TEHETUKU. Poip LUTOJIOTMU U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag pocCUiCKUX U 3apyO0eKHBIX YUEHBIX B pPa3BUTHE
TCHCTHKU. MeTOoIbl TEeHETUKH (THOPHIOJIOTMYECKUH, [UTOTCHETUYCCKUH, MOJICKYIISIPHO-
reHetuyeckuii). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTM  HACJIEAOBAHMS  IPU3HAKOB,  YCTaHOBJIEHHble . MeHaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH equHoo0pa3us THOPUI0B repBoro nokosienus. [Ipasumo
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HETOJHOE JOMUHUPOBAHUE.

JlurubpugHoe CKpelmMBaHHe. 3aKOH HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uTOreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHMS. AHAIU3UPYIONIEE CKPEIIMBAHHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeIeHHs TEHOTUIIA OCOOU.

CuennieHHoe HacinenoBaHue npusHakoB. Pabora T.Moprana 1o CHEIUIEHHOMY
HacJel10BaHHI0 TeHoB. HapylleHue cuenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACTEACTBEHHOCTHU. [ €HEeTHYeCKue KapThl.

I'eneTnka nmona. XpoMOCOMHOE OIpEAEIEHHE MMoJa. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHpie W TreTeporaMeTHhie OpraHu3Mbl. HacnmemoBaHue TPU3HAKOB, CIETUICHHBIX C
IIOJIOM.

N3menunBoCTh. Buibl H3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. PoJb cpeibl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKANUOHHOW H3MEHYHBOCTH.
Bapuanvonsslll psa 1 BapuanvoHHast kpuas. Hopma peaknuum npusnaka. KonnyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU M UX HOpMa peakiuu. CBoiicTBa MOAN(PUKAIIMOHHONW N3MEHYHBOCTH.

HacnencrBennas, iy reHOTUNIMYECKast, N3MEHYUBOCTh. KoMOUHAaTUBHAS N3MEHYUBOCTD.
Meiio3 u TmONOBOM mTpolecc — OCHOBA KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAs
n3MeHYHBOCTh. Kiaccudukanus wmyranuii: reHHbIE, XpOMOCOMHBIE, T€eHOMHBIE. YacTtoTa u
MPUYMHBI MyTalil. MyTtareHHbsie GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACTIEICTBEHHOM
m3menunBocty H. . BaBuiosa.

BuesigepHast HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruxka denmoBeka. Kapumorun denoBexka. OCHOBHBIE METOJbI T'€HETUKH YEJIOBEKa:
TeHealOTUYeCKUi, OJIM3HENOBbIM, ITUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJIEKYISIpPHO-
reHetndyeckuii. COBPEMEHHOE OIPEJEICHUE TEHOTHUIIA: MOJHON€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHKE, B ToM uucie ¢ momorbio [I1[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJIOBEeKa: TeHHbIe Oone3Hu, OO0Ne3HW C  HACJICACTBEHHOW  MPEApacroioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue ¥ TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpunHtIMTIBI 3M10pOBOTO O0Opa3a >KU3HU, JUATHOCTUKH, MTPO(DHUIAKTHKA U JICUEHUS TeHETUYECKHUX
Oone3neil. MeauKO-TeHETHUECKOE KOHCYIbTHPOBAHME. 3HAYCHHE MEAMIIMHCKOW TEeHETHKU B
MIPEIOTBPAIIEHUH U JICUCHUHN TeHETHISCKUX 3a00JICBaHH I YeTIOBEKaA.

JdeMoHcTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.



TabGnuie U cxembl: «MOHOTHOPHIHOE CKpPEIIMBAHUE U €T0 [IUTOTCHETHYEeCKass OCHOBAY,
«3aKkOH pacIIeIJIeHUs] M €ero IMTOIeHeTUYeCKass OCHOBa», <«3aKOH YHCTOTHI TrameT»,
«durunOpunnoe ckpeunmBanuey, «l{uTomorndeckue OCHOBBI AWUTUOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3aumonencTBue aJliebHbIX T€HOBY, «I eHeTHnYecKne KapThl pACTEHUM, d)KUBOTHBIX U
yenoBeka», «l'eHeTWka momnay, «3aKOHOMEPHOCTH HACJCIOBAaHUS, CIEIUIEHHOTO C TIOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Buael wusmeHunBoctu», «MoaudukannonHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropan, «['eHeTrKa Tpymnm KpoBu», «MyTamuoHHAs
U3MEHYUBOCTbHY.

O6opynoBanue: MoAenu-anminkanun «MoHorubpuaHoe ckpemrBanue», «HemnonHoe
JOMHHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
MuKkpornpenapar «/[pozodunay (Hopma, Mmyranuu GopMbl KPbUIHEB U OKPACKH Tea), repOapuit
«I"opox moCceBHOW».

JlaboparopHble U NpaKTHYecKue padoThbl:

JlaboparopHast padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO U JTUTUOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHast pabota Ne 6. «M3ydeHre MOIUPUKANMOHHON N3MEHUYNBOCTH, IIOCTPOCHHE
BapHAIIMOHHOTO PsZia U BapUAIIMOHHON KPUBOI.

JlaGoparopHass pabora Ne7. «AHamu3 MyTauuid y JApo30@uibl Ha TOTOBBIX
MUKpOTIpenaparax.

[IpaxTnueckas padora Ne 2. «CocraBiieHUe U aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3apoKIeHUE CEJeKLUUU U JoMecTukaius. Yuenue H.
W. BaBunoBa 0 HEHTpax MPOMCXOXKIEHUS U MHOrooOpasus KyJIbTYpHBIX pacTeHHid. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOPOJa, IITAMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIIMH. MacCoBbIi M MHIUBUAYATIbHBIA OTOOPHI B CEIEKIMH
pacteHuit u xKUBOTHBIX. OlleHKa 3KcTepbepa. bin3kopoicTBEHHOE CKpelMBaHe — UHOPUAMHT.
Yucras nuaud. CKpelBaHie YUCThIX TUHUN. ['eTeposuc, uinu rudpuHas cuna. HepoacrseHHnoe
ckpemuBaHue — ayrOpuauur. OtpanéHHas ruOpuausanus U e€ ycnexu. VckyccTBeHHBIN
MyTareéHe3 W IOJy4YEHHUE MOJIUIUIONI0B. JIOCTWIKEHUS CEeNEeKUUU pacTeHUH, JKUBOTHBIX U
MHUKpPOOPTaHHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WH)KeHepHs. OTalbl CO3JIaHHUA
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHUi. KioHnpoBaHMEe BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHMEe M 3dTudeckue mnpobiaemsl. I'MO -
TFeHEeTUYECKU MOJU(PHUIIUPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpanuu:

Hoprpersl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®. 1BaHOB.

Tabnuiel 1 cxembl: kapTa «LIeHTpbl MPOMCXOXKAECHUS W MHOrooOpasus KyJbTYpPHBIX
pacteHui», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
ruopunmzamus», «Pabotrel akamemuka M. @. lBanoBay, «llomumionaus», «OOBEKTHI
o6uotexHomorun», «KierouHnele KylbTyphl U KJIOHMpOBaHUEY», «KOHCTpyMpOBaHHME U TMEPEHOC
TEHOB, XpPOMOCOM.

O6opyioBaHue: MyJISDKU TUIOZOB M KOPHEIJIONOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacteHui, repbapuii «CebCKOX035IHICTBEHHBIE PACTCHUSI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypcust «OCHOBHBIE METO/bI U JOCTH)KEHMS CEJIEKLUU PAaCcTeHUU W KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X03HUCTBO, Ta00OPATOPHIO arPOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».

11 KUIIACC



Tema 1. DBoIIOIIMOHHASL OMOJIOTHS.

[IpeanochIkKi BO3HHUKHOBEHHUS SBOJIOIMOHHOW TEOPHH. DBOJIIOIMOHHAS TEOpUsA U €&
MECTO B OMOJIOTUU. BinsiHEE YBOIIOIIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CauzerenbcTBa 3BOJIOLMM. IlalleOHTONOrHYECKHE: IOCIEA0BATEILHOCTE TOSBIICHUS
BUJIOB B TAJICOHTOJIOTUYECKOM JICTOTHCH, TIEpeX0JHbIe (opMBbI. bruoreorpadudeckue: CX0ICTBO U
pasznuuue dayH u GJop MaTEpPUKOB U OCTPOBOB.

DOMOpPHOJIOTMYECKHE: CXOJCTBA M Pas3Inyusi SMOPHOHOB Pa3HBIX BHJIOB IMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHbBIE, PYAUMEHTapHbIC OpraHbl,
aTaBU3Mbl. MOJIEKYIIpHO-OMOXMMHUYECKUE: CXOJCTBO MEXaHHW3MOB HACJEACTBEHHOCTH W
OCHOBHBIX METa0OIMUECKUX ITYTEeH Y BCEX OPraHU3MOB.

OpomoniionHast Teopust Y. JlapBuna. IIpennochuiki BO3HUKHOBEHHSI JapBUHHU3MA.
JIBoKyIEe CWJIBI JBOMIONHMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKCHHE TIpU
OTPaHUYEHHOCTU PECYpCOB, HEONpeNenéHHAas W3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHHE,
€CTECTBEHHBINA OTOOD).

Cunrernueckas Teopus 3Boonun (CTD) u €€ 0CHOBHBIE TOJIOKCHHUS.

MuxkposBomntorusa. [Tomynsius kak eIMHUIIAa BUIA U SBOJIIOIUH.

JIBmkymue cuibl (pakTophl) IBOJIOLUUA BUIOB B MpupoAe. MyTallmoHHBIN mpoliecc U
KOMOMHATUBHASI U3MEHYUBOCTD. [[OMyIAIIMOHHBIC BOJTHBI U Apeii( reHoB. M30siust 1 MUTpaIius.

EcrecTBeHHBII O0TOOp — HampaBisirOIIUH (GakTop 3BOMIOIUMU. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak pe3ynbTat dBotonuu. [Ipumeps! npucnocoOneHuii
y opranu3MoB. ApoMop(h 036l B U0 AT TAIIHH.

Bux u BumooOpazoBanue. Kpurepuum Buma. OcHOBHBIE (GOpPMBI BHJI000pa30BaHMS:
reorpauyeckoe, IKOJIOTHIECKOE.

MaxposBomtorusi. DopMbl 3BONIONUH: (QUIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napayuienabHas. HeoOpaTuMoCTh SBOIOIUH.

[Ipoucxoxkaenne  OT  HeCHEUUAJIM3MPOBaHHBIX  Ipenko.  IIporpeccupyromas
crienuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JdemoncTpanum:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, @. Mromnep, A. H. CeBepuos.

Tabmuuer u  cxembl: «Pa3BuTHE OpraHmyeckoro wmmpa Ha 3emie», «3apOoJIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 32 CYIIECTBOBaHHEY,
«EctectBennbii  otb0p», «MHOrooOpasue copToB pacTeHuit», «MHoroobpasue Mopos
KUBOTHBIXY, «[Tonmynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMop(O3bD»,
«Mnunoananrtanun», «OO0mas aereHepainus», «JIBwkymue cunbl sBoionuny, «Kapra-cxema
mapmipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBaHuey», «lIpucrnocoO0neHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUI000PAa30BAHUEY.

O6opyaoBaHue: KOJUIEKITUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKU, HA0OP TJIO/I0B U
CEMSH, KOJIUIIEKIIUA «HpnMepm 3alIIUTHBIX HpI/ICHOCO6.]'IeHI/II71 Y KUBOTHBIX», MOACIIb «OcHOBHEIE
HaIPaBIIEHUS IBOIIOLUNY, 00BEMHAS MOJIeNb «CTpOEHHE TOJIOBHOTO MO3Ta TTIO3BOHOYHBIX ).

buoreorpaduueckass kapra wmupa, KOUIEKIUs «DOPMBI COXPAHHOCTH HCKOIAEMBIX
JKUBOTHBIX W pacTeHHi», Mojens anrumkanus «llepekpéct XxpomMocom», BIaKHBIE MpemapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe IATYIIKH», MHUKporpernapar «JIpozodumay (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlabopaTropHble U NpaKkTUYecKue padoTbi:

JlaboparopHas pabota Ne 1. «CpaBHeHHE BUAOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlabopatopHass pabota Ne?2. «Omnmcanwe TPHUCTOCOOJCHHOCTH OpraHu3Ma # eé
OTHOCHUTEIIEHOTO XapaKTepay.




Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuyHble NPEACTABIECHUS O 3apOXKACHUM KU3HU. HayuHble runore3pl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHUs. XUMHUYECKas SBOJIOUUSA. AOHOTCHHBIH CHHTE3
OpPraHWYECKHUX BELIECTB U3 HEOPTAHUYECKUX. DKCIEPUMEHTAIbHOE MMOATBEPKICHUE XUMUYECKON
sBosrony. HaganbHble sTansl nonorndeckoit apomtonmu. [ unoresa PHK-mupa. opmuposanue
MEMOpaHHBIX CTPYKTYP M BO3HHMKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM M UX 3BOIIOLUS.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazBuTue )xu3nu Ha 3emMiie 1o 3pam U nnepuojaM. Karapxeii. Apxeiickas u npoTepo3onckas
apsl. [laneo3oiickas 3pa u e€ nepuoibl: KeMOPUHCKHI, OPJOBUKCKHUH, CHUTYPHUHCKHH, IEBOHCKUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUI.

Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kalino3oiickast 3pa 1 €€ nepuo/ibl: MajJ€OreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KJIMMaTa M T€0JOTMYeCKHUX IporeccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
PacTUTENHFHOTO M )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHHI 1 )KUBOTHBIX. [losiBIeHUE, paciBeT
Y BBIMUpaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro MHpa Kak OTpakeHue 3BOIIOIMH. OCHOBHbBIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusl  4yenoBeKka. AHTpomoJiorus Kak Hayka. PasButue mnpezacraBieHud o
MPOUCXO0KICHUH YesloBeKa. MeTo1bl u3ydeHus: antponoreHe3a. Cxo/IcTBa M pa3ianuMs 4elloBeKa
U )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBwxkymme cuibl  (pakTopel) aHTpomoreHe3a. HacnencTBeHHas HW3MEHYUBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYJIUN TpyZAad, MBILUICHUE,
peub.

OcCHOBHbBIE CTaJIMM U BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAIONUTEKH, YeIOBEK yMebli,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, Yenoexk pasyMmHbld. Haxonku
HCKOITAaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAHHS, 00JacTh pacHpOCTpaHEHUsi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIUE PAChl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpanoujHas  (9KBaTOpUAIbHAas), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOIEHHOCTH IIPEJICTaBUTENIEN YEIOBEUECKUX pac K YCIIOBUSM CyllecTBOBaHUsA. EqUHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemoHcTpaumnu:

Ioprpetsl: @. Penn, JI. ITacrep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBus.

Tabnuibl u cxembl: «Bo3HukHOBeHHEe CONTHEUHON CUCTEMBD», «Pa3BUTHE OPraHUYECKOro
mupay, «PactutenbHas knetka», <«KuBoTHas kieTka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTeEMa OpraHu4yeckoro mMupay», «CpaBHEHHE aHATOMHYECKHMX YEpT CTPOCHHS
YeJ0BEKa U YeloBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJeOHTOJIOIMYECKHX HaXO0J0K
MPEKOB COBPEMEHHOIO 4YeloBeKay, «JIpeBHeimme moanm», «/peBHue moam», «llepBbie
COBpPEMEHHBIE JTI0N», «UemoBeueckne pach».

Ob6opynosanue: Mynsbku — «lIpoucxoxnenue dyemoBeka» (OIOCTBI  aBCTpPAJIONUTEKA,
MUTEKAHTPOIa, HeaHAEepPTalblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHHUsT KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIoTHIecKas TabauIa,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlabGopaTropHble U NpaKkTUYecKue padoTbl:

[TpakTuueckast padora Ne 1. «/3ydeHHe HCKOMAeMbIX OCTATKOB PACTEHUI U JKUBOTHBIX B
KOJUTEKLIHASX .

DKcKypcHsi «DBOMIOLUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAayUYHbIH WU
KpaeBeIUECKU My3€eil).

Tema 3. OpranusmMsl U OKpYyKalIIas cpeaa.
DOKOJOrusi Kak Hayka. 3aJayd M paslielbl AKOJOrMu. MeTolbl 3KOJOTHYECKUX
UCCIEeI0BAHUHI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpensl  oOMTaHusT ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs, IOYBEHHas,
BHYTPHUOpPraHU3MEHHasl.

Okonorudeckue ¢akropbl. Knaccudukamus skomormueckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrEe IKOJIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGunornueckue  (akToOpel:  CBET, TEMIEpaTrypa, BIAKHOCTb. (DOTONEPHOAM3M.
[TpucniocoOnenust OpraHu3MoB K AeHCcTBHIO a0noTHYecKuX GakTopoB. bruojgornueckre puTMbl.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJICHCTBUN: KOHKYPCHIIUS,
XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, koomepamus, MyTyaiu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcalU3M, HeHTpaau3M. 3HaueHue OUOTHYECKUX
B3aUMOJICHCTBUI JJISl CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTHUKU momynsuud. OCHOBHbIE TOKAa3aTeNUd MOMYJISINH:
YUCJIEHHOCTh, IUIOTHOCTb, POXKAA€MOCTb, CMEpPTHOCTb, MNPUPOCT, Murpauus. JuHamuka
YUCIIEHHOCTH MOMYJISIIIUK U €€ PeryJIsiusl.

JdeMoHcTpanum:

Hoptpertsl: A. I'ym6onbaT, K. @. Pynbe, 3. I'ekkens.

Tabnuiel u cxemsl: kapta «lIpuponnbie 30Hb1 3eMun», «Cpelibl OOUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynauuuy, «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJISLUN
uH(py3opun-Tydenbkn», «llumessie nenu».

JlaGopaTropHble H NpaKTHYecKue padoThbl:

JlaboparopHast pabora Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT
0o0UTaHUSY.

JIaGoparopnas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

ITpakTuueckas padora Ne 2. «[loxcy€r IIIOTHOCTH HOMYJISALMHA Pa3HbIX BUIOB PACTCHUI».

Tema 4. CooO1ecTBa U IKOJI0rHYECKHE CHCTEMBbI.

CoobmiectBo  opraHuzmMoB —  OuoneHo3. CTpykTypel — OHOLIEHO3a:  BHIOBaf,
IPOCTPAHCTBEHHAs, Tpopuueckas (nuuienasi). Bunpl-nomunantel. CBs3u B OHMOLIEHO3E.

Okonorndyeckue cuctembl (3kocuctemsl). ITonaTtue 00 skocucremMe M OHOreoreHo3e.
OyHKIIMOHATBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopot BemecTB M MOTOK 3HEpruuM B sKocucTeme. Tpoduyeckue (muILEeBbIE) YpOBHH
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE ITOKa3aTelM 9SKOCHCTEMBI: Omomacca,
OPOAYKIM. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
IKOCUCTEM: YCTOMYUBOCTh, CAMOPET YIS, pa3BuTre. CyKieccusl.

[TpupoaHble 3KOCHCTEMBI. ODKOCHCTEMBI 03Ep M peK. DKocucTeMa XBOHHOro WiIH
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpOINOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. YpOo3kocucTeMsl. buosnoruueckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpazue kak (Gakrop yctohuuBocTH 3KocucTeM. CoxpaHeHne OMOJIOrMYECKOrO
pazHo0Opa3us Ha 3emIe.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuibl, coctaB U CTpyKTypa OuOChepsl.
Kupoe BemectBo u ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHasi cBs3b B Onochepe.

KpyroBopoTsl BemiecTB W OMOTCOXMMHYECKHE IMKIIBI JJIEMEHTOB (Yriiepoja, a3zoTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onocdepe 3emimn. AHTpOIIOreHHbIE M3MEHEeHHS B Onocdepe. [ modansHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocymecTBoBaHME MTPUPOIBI M YenmoBedecTBa. CoxpaHeHne Onopa3Ho00pa3us Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBa PaLlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU PECYpCaMH U MX
UCHoJib30BaHue. JlocTukeHus: OMONIOruy U OXpaHa MPUPO/IbIL.

JdeMoHcTpanum:

[Moptpetsl: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.



Tabnuiet u cxemsl: «[lumessie nenny», «buoneHo3: coctaB u cTpykTypay, «lIpupoanbie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosek»,
«DKOCUCTEMA IUPOKOIUCTBEHHOTO JIecay, «DKOCUCTEMa XBOMHOTO Jiecay, «brorieHo3 Bogoémay,
«ArpoueHo3», «l[IpumepHble aHTPOINOTeHHbIE BO3JACHCTBUS Ha NpUpoOay», «BaxHeilmue
UCTOYHUKU 3arps3HEHUs] BO3AyXa W I'PYHTOBBIX BOJ», «[louBa — BakHEWIIas COCTABISAIOIIAs
ouocthepnr», «DakTopel gerpamauumu  nouB», «llapHukoBbii  3ddexT», «DakTOpPbI
PaInoaKTUBHOTO 3arpsi3sHeHus: Onocdeprn», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopor yriaepoga B Ouocdepey,
«KpyroBopot a3ora B mpupoie».

O06opyioBaHue: MOJEIb-ANTITHKAIHS «Tunuuneie OMOIICHO3bI», repoapmii
«PacturenpHble  coobmiecTBa», Koekuuu — «buoueno3», «Bpemurenu — BaKHEHIIMX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcCTeHUHl ¥  KUBOTHBIX,
MpUHAJISKAIINE K Pa3HBIM SKOJIOTMYECKUM Ipynnam ogHoro Buaa, Kpacnas kuura Poccuiickoit
Deneparnun, N300pakeHusI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 BUOJIOTMMN HA
BA30BOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA30OBAHU A

Cormacho ®I'OC COO, ycranaBiauBalOTCsi TpeOOBAaHUS K pe3ylbTaTaM OCBOCHMS
00yJaOIUMHUCS TIPOTPaMM CPEAHETo 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX DPE3YJIbTAaTOB OCBOCHMS Npeamera «bHoJIoTHs» BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEAEIEHUIO,
HaJIu4Yue MOTHBaAIlUU K O6yquI/IIO 6I/IOJ'IOFI/II/I, HEJICHAIPAaBJICHHOC PAa3sBUTHC BHYTPCHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHSA
OMOJOTrNYECKOro 3HaHUS, TOTOBHOCTh M CLIOCOOHOCTH 00y4atolnXcsi pyKOBOICTBOBAThHCS B CBOEH
NeSITeIbHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKaMHM, HMPUCYLIUMU CHUCTEME OMOJIOTHYECKOTO
o0pa3oBaHUsl, HAJIMYME KOJOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTHU CTAaBUTD LIETTU U CTPOUTh
JKU3HEHHBIC IJIaHbl.

JImaHOCTHEBIE pE3yiIbTaTbl OCBOCHUA MPEIAMETA «bnonorusy JOCTUTI'alOTCA B C€IHUHCTBEC
y4eOHOIl W BOCHUTATENbHON JEsATeIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUHCKUMHU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH HCHHOCTAMMU, NPUHATBIMH B
oOrmiecTBe MpaBWIaMH M HOPMAaMHU MOBEAEHHS M CIOCOOCTBYIOT IpOLECCaM CaMOITO3HAHMS,
CaMOBOCITUTAaHUSA W CaMOpPAa3BUTUS, Pa3BHUTHUA BHYTpeHHeﬁ MMOo3nIun JIMYHOCTH, IMAaTPUOTHU3MaA,
YBa)XXEHMsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTAapILIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpe)KHOro  OTHOIIEHHUS K  KyJIbTYpHOMY  HAClIEQUI0O W  TpaJulUsM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAKOLIEN cpele.

JImaHOCTHEIE PE3YIbTATBI OCBOCHUSA y‘Ie6HOF0 npeamera «buomorusy AOJIKHBI OTpaXKaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEU
HOSHHI/I@ﬁ JIMYHOCTH, cUCTEMOH IEHHOCTHBIX OpI/IeHTaHI/II\/’I, IMO3UTHUBHBIX BHYTPCHHUX
yOeXKJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro  oOIIecTBa,
paciupC€HUC XKHU3HCHHOI'O0 OIIbITa W ONbITa ACATCIbHOCTU B IPOLECCE pCaln3alilii OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:



C(OPMHPOBAHHOCTh TPAXKAAHCKOM TMO3UIMU OOYYAIOIIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

OCO3HAHHWE CBOMX KOHCTHTYL[MOHHBIX IIpaB M OOS3aHHOCTEW, YBA)KEHHE 3aKOHA U
IIPABOIIOPSAIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEIbHOCTHU IIPU CO3/IaHUHU YUEOHBIX ITPOEKTOB,
peleHnH y4yeOHBIX U [T03HABATEIbHBIX 33/]ay, BHIIOJIHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMPENAENATh COOCTBEHHYIO TO3UIHUIO 10 OTHOIICHHIO K SBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE YYWUTBIBATh B CBOMX JIEHCTBMSIX HEOOXOAMMOCTb  KOHCTPYKTUBHOI'O
B3aUMO/JICHCTBUSA JIIOJIEH C pa3HBIMU YOCXKJICHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLMAIbHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4YCOHBIX,
IIO3HABATEJIBHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTCIBHOIO OTHOLICHUS K MHEHMIO
OIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUSI:

c(OPMHUPOBAHHOCTh POCCUICKON TPa’KAAHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBAKCHHUS
K CBOEMY Hapojy, 4yBCTBAa OTBETCTBEHHOCTH Iepe] PoanMHOMN, TOpIoCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH SI3bIK U KYJIBTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHHE K [PUPOAHOMY HACIEOIUI0 U IaMATHUKAM IIPUPOLBI,
JocTkeHusM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIOCOOHOCTh OLEHMBATh BKJIAJ POCCHUHCKMX YYEHBIX B CTAaHOBJICHHE U pPa3BUTHE
Ouosiornu, MOHUMaHUs 3Ha4YCHHsI OMOJIOIMH B IO3HAHUM 3aKOHOB IPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzelHas yoex IEHHOCTb, TOTOBHOCTb K CITY>)KEHHIO U 3anure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTh OLIEHUBATh CUTYAILIMIO U PUHHUMATh OCO3HAHHBIE PELICHUS], OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOUIEHUWE K CBOUM pPOJUTENSIM, CO3/IaHHI0 CEMbUM HA OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CEMENHOU JKU3HU B COOTBETCTBUU C TpaguuusIMu HaApoaOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHHE K MHPY, BKIOYAs SCTETUKY ObITA, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHHIA;

MOHUMAaHUE YMOIMOHATBHOTO BO3ICHCTBUS KHBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@KEHHIO B Pa3HBIX BHIAX HCKYCCTBA, CTPEMIICHHE IPOSBIIATH
Ka4ecTBa TBOPUYCCKOM JTMUHOCTH;

5) puzuueckoro  BocnuTaHusl, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS M
IMOLUMOHAIBLHOTO 0JIArOMOJay4usi:

MOHMMAaHUE M pPealin3als 30pOBOro U 0e30macHoro odpasa Ku3HHU (310pOBOE MUTAHUE,
COOJIIO/ICHHE TUTHEHUYECKUX MPABWII U HOPM, COAJTaHCHPOBAHHBIA PEKUM 3aHATHH M OTIbIXA,



perynsipHas (u3Mueckas aKTUBHOCTH), OEpPEKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE UEHHOCTH MPaBUJ WHIUBHIYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOTO
IIOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS alKOTOIs,
HapKOTHKOB, KypeHHUsI);

6) TPY10BOr0 BOCIIMTAHUS:

TOTOBHOCTbH K TPY/y, OCO3HAHUE [ICHHOCTH MacTePCTBa, TPYI0I00uE;

TOTOBHOCTh K  AKTHBHOM  JIEATCIBHOCTH  TEXHOJNOIMYECKOH W COIMAIBHOM
HaIpaBJICHHOCTH, CHOCO6HOCTB HHULIUHUPOBATh, INIAHUPOBATL U CAMOCTOSATCIIBHO BBIIIOJHATDH
TaKyIo JesATeIbHOCTD;

HHTEpEC K pasinyHbiM chepam mpodhecCHOHATBHOM IESTEIbHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIN BBIOOD OyayIIEH MPoheCcChr 1 PeaTi30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TUIAHBL;

TOTOBHOCTh U CITOCOOHOCTH K 0Opa30BaHMIO M CaMOOOPa30BaHMIO HA MPOTSLKCHUHM BCCH
KH3HU,

7) 3KOJIOTUYECKOTO BOCTIUTAHHUSI:

HKOJIOTUYECKH 11€J1eCO00pa3HOe OTHOILIEHHE K IPUPO/IE KAK HCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHU;

MIOBBIIIEHUE YPOBHSI HKOJOTHYECKOM KyJIbTYphl: MPUOOPETEHHE OIbITa IJIAaHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX IIOCIIEACTBUN JUIsl OKPYXKAIOLIEH CPEIbl;

0CO3HaHME IT100AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IMyTel UX peLIeHus;

CIOCOOHOCTH UCIIONIB30BaTh MpHoOpeTaeMble IPY U3YYCHUU OMOJIOTUN 3HAHUS U yMEHUS
IpU pEIICHUH MpoOJieM, CBS3aHHBIX C pallMOHAJIBHBIM IMPHPOJIONONb30BaHIEM (cOOI0AeHNE
IIpaBUJI MOBEICHUS B IPUPOJIE, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHs B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEINpUSATHE ACUCTBUM, NMPHUHOCAIINX BpPEI OKPYXKAIOLIEH IPUPOIHOU cpene,
yMEHHUE MPOTHO3MPOBATH HEOIAroNpHUATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPHUHUMAEMBIX
JIEMCTBUM U NPENOTBPALLATh UX;

HaJu4ue PAa3BUTOIO DSKOJOTMYECKOIO MBINUICHUS, JKOJIOIMYECKON KYJIbTYPBI, OIBITA
JIEATEIIbHOCTH  JKOJIOTMYECKOM HANpPAaBICHHOCTH, YMEHMsS pPYKOBOJCTBOBATbCS HMH B
[IO3HABATEJIBHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAaKTUKE, TOTOBHOCTU K YYacTHIO B
MIPaKTHUYECKON JeATEIbHOCTH dKOJIOTHUECKONW HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKl M OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JMaJlore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHNUE A3BIKOBOM U UNTATENBCKOM KyJIBTYPbI KaK CPEJICTBA B3aUMOIEHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHHE CreMU(pUKH OMOJIOTUM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
paIoHaIbHOIO HAYYHOI'O MBIIUIEHHUS, CO3/JaHUU LIEJIOCTHOTO MPEeCTaBIeHHsI 00 OKpyKaroleM
MHUpEe KaK O €JUHCTBE NPUPOABI, YelIOBeKa U OOIecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu NpoodIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUIs COBPEMEHHOM LUBMIIM3ALUU: 00eCTIeueHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHSI YeIOBEUECTBA, IOUCKA MYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTUYECKUX MPoOsIeM U oOecrieueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PALlMOHATIBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;



3aWHTEPECOBAHHOCTH B TOJYYEHUH OMOJIOIMYECKHX 3HAHUHU B IIEIISX MOBBIIICHUS 00IIeH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (HYHKIIMOHAIBHON
IpPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoil pu U3y4eHUH OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJOB MO3HAHMS, HCHOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJB30BaTh IMOJlydyaeMble 3HAHUS Ui aHaiu3a M OOBSICHEHUS SBICHUN
OKPYKAIOIIero MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYCHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHWUS MJISl PelleHUs
Ipo0JIEM B PEATIbHBIX )KMU3HEHHBIX CUTYALMSIX;

OCO3HaHHE IIEHHOCTU HAYYHOMU JEsITeIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO U
HCCJIEIOBATEIBCKYIO AESITEIbHOCTh MHAUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEIMPEpPhIBHOMY OOpa30BaHHMIO M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHHMH IO OHOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU.

METAINPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUs yueOHOro mpenMera «buonorus» BKIIOYAIOT:
3HaUUMBIC IS (DOPMHPOBAHUS  MHPOBO33PEHUS  OOYYAIONIUXCS  MEXKIUCIUTIMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB ITO3HAHUS, HCITOJIb3YEMbIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAy4YHBIM (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, HCCIIeIOBaHNEe, HAONIOJCHUE, U3MEpPEHUE, DKCIIEPUMEHT U APYruX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanne (YHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBHON KOMIETEHIIMH O0YyJaronuxcs,
CHOCOOHOCTh oOyuaromuxcst WCII0JIb30BaTh OCBOECHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWS M YHUBEpPCaJIbHbIC Y4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.

MeranpeameTHbIe Pe3ybTaThl OCBOCHMS MPOTPAMMBI CpPEIHEro oOmiero oOpa3oBaHMs
JIOJIKHBI OTpaXaTh:

Ogi1ajeHne YHMBePCAJIbHBIMH YU4eOHBIMH M03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JIOrHYECKHE 1eHiCTBHS:

CaMOCTOSITENIbHO (DOPMYJIMpPOBaTh M aKTyaJIM3MpOBaTh MpoOJIEMYy, paccMaTpuBarh €&
BCECTOPOHHE;

HCIIOJIb30BaTh TPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMYECKOrO MBIIUICHUS (aHanu3a,
CHUHTE3a, CpaBHEHHMS, KIACCU(PHUKAIMM, OOOOIIEHHs), pPAaCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHATHUN (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU HOHITUSIMH);

ONpPEAEIATh LIENU JEATEIIBHOCTH, 3ajaBasl NapamMeTpbl U KPUTEPUHM HUX JOCTH)KEHHS,
COOTHOCHUTB PE3YJIbTATHI JEATEIBHOCTH C IIOCTABJIECHHBIMU LEISIMU;

UCMOJIb30BaTh OMOJIOTUYECKUE MOHATUS sl OObSICHEHUS (aKTOB W SIBICHUU KUBOH
PUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYKIEHUS (MHAYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B pacCMATPUBAEMBIX SIBJICHMSIX, (OPMYJINPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CPEACTBA JJI MPEICTABICHUS CYLNIECTBEHHBIX CBS3EH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX HCTOYHHKAX;



pa3pabarbIBaTh IUIaH PEHICHUS MPOOIEMBI C YIETOM aHATN3a UMEIOLINXCS MaTEpUATbHbIX
Y HEMAaTEpHAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB LEIM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJMHUPOBATh M BBIIOJHATH pabOTy B YCIOBUSX PEAIBHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIQJICTh HABBIKAMU y4eOHO-MCCIICAOBATEILCKOW U MPOCKTHOW JICATEIIEHOCTH, HAaBBIKAMU
paspenieHus: nmpoodsieM, CrOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/I0B
pelIeHHsT TPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB TIO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BHUIAbI ACATCIIBHOCTU IO IMOJYYCHHIO HOBOI'O 3HAHHA, €TI0
UHTEPIPETAINHU, PEOOPA30BAHUIO U MPUMEHCHHIO B YYCOHBIX CHUTYaIMsIX, B TOM YHCIE MPU
CO3JaHun y‘I€6HI)IX 1 COLMAJIBHBIX ITPOCKTOB,

(dbopMHUpOBATh HAYYHBII TUI MBIILICHUS, BIaJICTh HAYYHON TEPMHHOJIOTUEH, KITFOYCBBIMH
INOHATHUAMHU U METOJaMHU,

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3aJlaud B 00Pa30BATEIBHOW JEATEIILHOCTH H
JKU3HCHHBIX CUTYalUIX;

BBISIBJIATh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTYaJIIM3MPOBATh 3ajadyy, BBIJBUTATh
THUIIOTE3Y ee peliCHus, HAXOJUThb apryMCEHTHI AJId JOKAa3aTCJIbCTBA CBOUX YTBep)KHCHHﬁ, 3a1aBaThb
napameTpbl ¥ KPUTEPUU PEIICHUS;

AHAJIM3UPOBATL IIOJYYCHHBIC B XOJAC PCHICHHUA 3adadu pPE3yJIbTaTbl, KPUTUUYCCKU
OLICHUBATh UX JIOCTOBEPHOCTbH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

AaBaTb OLCHKY HOBbBIM CUTYyallUsIM, OLICHUBATDb HpHO6pCTéHHLIfI OIIBIT;

OCYIIIECTBIIATH 1IEJICHANPABICHHBIN MOWCK MEpPEeHoca CPeJCTB U CIOCOOOB JACHCTBUS B
PO ECCHOHAIBHYIO CPEY;

yMeTb TIEPEHOCHTh 3HAaHHWA B T[O3HABATENbHYI0O M  MPAKTHYECKyl0 o0iactu
KUBHEACATCIIBHOCTH,

yYMEeTb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BbIJIBUT'aTb HOBBIC HJICH, NpCjiaraTb OPUTHHAJIIBHBIC IMOAXOJbl W PCHICHUA, CTAaBHUTHb
poOJIeMBI U 3a/1a4H, JOMYCKAIOUIUE albTEPHATUBHBIE PEIICHMUS.

3) padora ¢ undopmanmeii:

OpPUEHTHPOBATHCS B PA3NMUYHBIX MCTOUYHHKAX MH(poOpManmu (TekcTe yuyeOHOro mocolus,
Hay4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBAPAX U CIPABOYHUKAX, KOMITHIOTEPHBIX
0azax mgaHHbIX, B HMHTepHeTe), aHAIM3UPOBATh WH(GOPMAIMIO PA3IUYHBIX BHIOB U GopM
MIPEICTABJICHHS, KpUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3aMpocChl U MPUMEHSATh PA3IMYHBIE METOABl MPHU TMOUCKE U O0TOOpe
Ouosornueckoi nHpopMauu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCIONB30BaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMpPATh ONTHUMANBHYIO (QOpMYy TMpeACcTaBICHUS OUOIOTHYECKON
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIbI, PUCYHKHU U IPYTOE€);

WCIIONIb30BaTh HAYYHBIM SI3bIK B KAueCTBE CpPEJCTBA MpU paboTe ¢ OMOIOTHYECKOU
nH(popMmaIen: MPUMEHITh XUMUYECKUe, (PU3NUecKkrne M MaTeMaTUYeCKHe 3HAKW U CHMBOJIHI,
dbopmynbel, abOpeBUATypy, HOMEHKJIATYpPY, HCIONB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BIIQJICTh HABBIKAMU pACIO3HABaHWS W 3aIluThl HWHQOpMamwu, WHOOPMAMOHHON
0€30MacHOCTH JTUYHOCTH.



OBJj1ajleHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1€CTBUSAME:

1) oomenmne:

OCYU.[GCTBJ'DITB KOMMYHI/IKaL[I/II/I BO BCECX C(bepax KHW3HHU, aKTUBHO y‘IaCTBOBaTB B aIHaJiore
WM JUCKYCCUH IO CYILECTBY OOCYXIaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3LIBATH
CY)KI[GHI/ISI OTHOCUTCJIBbHO BBIIIOJIHCHUSL HpeﬂﬂaraeMOﬁ 3aJa4du, y‘-II/ITBIBaTb I/IHTepeCBI n
COIJIaCOBAHHOCTH MMO3MILUMI JPYIMX YYACTHUKOB JHAIOTa MM JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CPENCTBA OOLIEHHsS, MMOHUMATh 3HAUEHHME COLMAIbHBIX
3HAaKOB, HpeI[HOCBIHOK BO3HUKHOBCHUA KOH(bHHKTHBIX CHTyaHHﬁ, yMeTB cMmiAryarb KOH(bHHKTBI nu
BECTH IIEPETOBOPHI;

BJIaACTH pa3JII/I‘-IHBIMI/I CHOCO6aMI/I OGH.[CHI/ISI n B3aHMOI[efICTBHH, IIOHUMATh HaMepeHI/ISI
NPYIUX JIFONEH, POSBIIATh YBAKUTEIHHOE OTHOLIEHHE K COOECENHUKY U B KOPPEKTHOM (Gopme
(bOpMYITHPOBATH CBOM BO3PAKEHHS,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTh:

[IOHUMATh U UCIOJIb30BaTh PEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHON pabOThI pU
peleHny OMOIOTNYecKOl MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOJEMCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX AECUCTBUI € Yy4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHW30BbIBAaTH M KOOPAMHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JECHCTBUN, PACIIPENEIIATh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHHMBATh Kau€CTBO CBOETrO BKJIAJIa U KaXKJ0I0 yUaCTHUKA KOMaH/Ibl B OOIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJIaraTb HOBBIE IPOEKTHI, OLICHUBATh MJEU C MO3ULUN HOBHU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh ITO3UTUBHOE CTPATETHMUECKOE IIOBEJCHUE B DPa3jIUYHBIX CUTYalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiajeHne YHMBEPCAJIbHBIMHU Pery/siTHBHBIMY /1€fiCTBUAMM:

1) camoopranu3amusi:

HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ui BBIABICHUS NPOOJIEM M UX pELICHUS B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BBIOMpATh HAa OCHOBE OMOJIOTMUYECKUX 3HAHUH 11eJIeBbI€ U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYXKAIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh IMO3HABATENIbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIMPOBATh COOCTBEHHBIC 3a7aud B O0Opa30BATEIBHOW JIEATEITHHOCTH U
JKU3HEHHBIX CUTYAILUX;

CaMOCTOSITENILHO COCTAaBJIATH IJIaH PelIeHUs! IPOOJIEeMBI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIHsIM;

pacuIMpsATh paMKU y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JIeJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U TIPOSIBICHHUIO IIIMPOKON IPYAUIIMHU B Pa3HBIX 00JACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIbTYPHBI YPOBEHb.



2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIJICTh HaBbIKAMH MTO3HABATEIBHOMN peQIIEeKCUU KaK OCO3HAHUS COBEPILAEMBIX JeHCTBUI
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, NCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OIEHKU CUTYal[H, BBIOOpa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IIPMHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAIU3€E PE3YNIbTaTOB ACATEIbHOCTH;

3) npuHsITHE Cedsl U APYTHX:

MPUHUMATD €05, TOHUMAst CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPMHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAIU3€E PE3YNIbTaTOB AEATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMU JAPYroro 4eJ0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHuUs porpammbl COO 1o 6uosioruu Ha 6a30BOM YpOBHE
BKJTIOYAIOT CIeIU(uUecKue s yaeOHoro npenmera «buonorusy HaydHbIe 3HAHHS, YMEHUS U
CIOCOOBI JCUCTBHIA o OCBOCHHIO, HHTEPIIPETALINT
n HpeO6pa3OBaHI/IIO 3HaHPII>i, BU/JbI ACATCIIbHOCTHU 110 IMMOJTYYCHUIO HOBOI'O 3HAHUSA U IPUMCHCHUTIO
3HAHUH B Pa3IUYHBIX YUYCOHBIX CHUTYallMsX, & TAK)K€ B PEATbHBIX JKU3HCHHBIX CHUTYaIHSX,
CBSI3aHHBIX C Owmomoruei. B nmporpamMme MpeaAMETHBIC PE3YJIbTAaTbl MNPEACTABJICHBI 110 roaamM
o0OyueHusl.

[IpenmeTrHble  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXarTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTMH B CHUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PelIeHHs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHue OMOJOTHYECKUX TEPMUHOB U MOHATUMN: KU3Hb, KIIETKA,
opraHusM, MeTa0oau3M (0OMEH BEILECTB U MPEeBpallleHUue YHEPTUH ), TOMEOCTa3 (caMOperysius),
yYpOBHEBasi  OpraHu3anusi  JKUBBIX  CHCTEM, CaMOBOCIIPOM3BEACHHE  (PENpOIyKIus),
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jarath OWOJIOTMYECKHE TEOpUU (KJIETOYHAs, XpPOMOCOMHAas, MyTalllOHHas,
HEHTpaJlbHas JO0rMa MOJIEKYJIsIpHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 HEeHTpax MHOroo0pasusi U IPOUCX0XKIEHUS KyJIbTYpHBIX pacTeHuid H.
W. BaBuinosa), onpeaesnsTh IPaHULbl KX TPUMEHUMOCTH K JKUBBIM CUCTEMaM;

yYMEHHE BJIAJIETh METOJaMH HAYYHOIO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alMs M NpOBeIeHHE OHUOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYyYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYUHBIX MOHSATHH,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NTPU3HAKA BUPYCOB, KJIETOK NPOKApPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTHUecKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILNIOJOTBOPEHUS, PA3MHOXKCHHS, NHIUBUAYAIBHOIO Pa3BUTHUSA
opraHu3Ma (OHTOTEHE3);



YMEHHUE MPUMEHSATH MOJy4eHHbIE 3HAaHUS JUISI O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SBJICHUM, JIS1 IPUHATHS MIPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM )KU3HHU C LI€IbI0 00eCIIeYeHns
0€30IIaCHOCTH CBOETO 3[I0POBbS M 3/I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO IOBEJIEHHUsSI B OKpYXawlleil NpUponHON cpele, MOHMMaHUE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ui PallOHAIBLHOTO
HPUPOONOIb30BAHNUS;

YMEHHUE pelIaTh JIIEMEHTApPHbIE T'E€HETHYECKHE 3aJaud Ha MOHO- W JUTHOpHIHOE
CKpeLIMBaHKE, CLEIUIEHHOE Hacllel0BaHHEe, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIs IpeJiCKa3aHMsl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE paboThl, COONMIOIATh MpaBUia MpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH MH(POPMALNIO OHOIOTHYECKOTO
COJIepKAHUsS, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), ITUYECKHE ACTIEKThl COBPEMEHHBIX
UCCIICIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOIUH;

yYMEHHE co37aBaTb COOCTBEHHbIE IIMCHbMEHHBIE M YCTHBIE COOOILEHHUs, 00001
Ouosornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

IIpenmernple  pe3ynbTaTbl  OCBOEHHMS  ydyeOHoro mnpenmera «buonorus» ¢ 11
Kjlacce JI0JKHBI OTpaXarh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe U PONU OMOJOIMHM B CHCTEME HAy4YHOTO 3HAHMS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAY4YHOTO MUPOBO33PEHUs, O BKJIA/Ie POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJIEpKaHNe OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BU, OMYJIALUA,
reHoOH/, OSBOJIOLMS, JBIXKYIIHME CUIbl  ((PaKkToOpbl) HBOJNIOIUH, MPUCTOCOOICHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHHE, OSKOJOTWYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MUTaHUs, SKOJIOrHUecKas nupamuia, OuoreoneHos, onocdepa;

yMEHHE Wu3jiaraTb Ouojoruueckue Teopun (dBomonvoHHas Teopus Y. [lapBuHa,
CUHTETHYECKas TEOpHUsl ABOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. boapa, uepenoBaHus riaaBHBIX HampasieHUi U myrer sBomonnu A. H. Cesepuosa, yueHus o
6uoctepe B. U. Bepnanckoro), onpeaensiTe TpaHULbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIIQJIETh METOJaMU HaYy4YHOTO MO3HAHMs B OMOJOIMM: HAOIIOJCHUE U ONMHMCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus U MPOBEIEHHE OHOJIOrHYECKOro
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIELyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHWE IOJYyYEHHBIX PpEe3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/bI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATH CYIECTBEHHbIE TPU3HAKU CTPOSHUSI OMOJIOTHYECKUX 0OBEKTOB: BUJIOB,
HOMYJSAUA, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIYIIEHTOB, OHOr€OIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  NPOIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTraHU3MOB, JEHCTBHS 3KOJIOIMYECKHX (DaKTOPOB Ha
OpraHU3MBbl, IIEpEeHOCA BEUIECTB U MTOTOKA SHEPTUU B SKOCHCTEMaX, aHTPONOT€HHBIX U3MEHEHHH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX IMKIOB B
ouocdepe;

yYMEHHUE MPUMEHSATh MOJy4eHHbIe 3HaHUS JUI 00BSICHEHUS! OMOJIOTMUYECKUX MPOIIECCOB U
SBJIGHUH, 1151 IPUHATUS IPAKTUUYECKUX PEIIEHUI B OBCETHEBHOM KU3HHU C 1I€JIbI0 00ecreueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOUIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOMU ouonoruu Ui paloHaIbHOIO
IIPUPOJONOIB30BAHUS;



MaccoBOil MH(poOpMaIuH,

YMEHHE peliaTh dJIEMEHTapHbIE OMOJOTHYECKHE 3a7aud, COCTABISATh CXEMBI MEpEeHOCa
BEIICCTB M YHEPTUU B IKOcHCTeMax (1[I MUTAHNUSA);
YMEHHE BBIMOIHITH J1a00paTOpHBIC U MpaKTU4YecKue paboThl, COOII0IATh MpaBWIa MPU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;
YMEHHE KPUTHYECKH OIICHHBATh W WHTEPIPETUPOBATH WH(POPMAIUIO OHOJIOTHYECKOTO
COJICpKaHUsI, BKIIOYAOIIYIO0 IICEBJIOHAYYHBIC 3HAHWUS W3 PA3IMYHBIX HMCTOYHHUKOB (CpeicTBa

Hay4yHO-TIONYJISIPHBIE MaTepuaibl), paccMaTpuBaTh IJ10OAJIbHBIE

OKOJIOTHYCCKHEC Hp06HeMbI COBPEMCHHOCTH, (bOpMI/IpOBaTb 110 OTHOIICHHWIO K HUM CO6CTB€HHYIO
IIO3UIIHIO,

NOHATUIHBIN armapaTt OMOJIOTHH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

No i/t

HaumenoBanue pa3nenoB u Tem
IpOrpamMMbl

buonorus xkak HayKa

JKuBble cucTeMBl U HX OpraHu3anusa

XHUMHUYECKUH COCTaB U CTPOCHUC
KJICTKHU

X(H?»HCI[GSITGJ’IBHOCTL KIICTKH

PasMHOXeHUE U MTHAMBUYAIBbHOE
pa3BUTHE OPraHU3MOB

HacnencrBeHHOCTh M1 KBMEHYMBOCTD
OpTraHU3MOB

Ceneknust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

11 KJIACC

HCCKOJBKUX HCTOYHHUKOB,

YMEHHE CO3/1aBaThb COOCTBEHHBIC THCHMEHHBIE U YCTHBIC COOOIICHWS,
Onosornyueckyro uHbOpMaIo U3

KonnuecTBo yacos
Bcero Konrposbsnsle [Ipaktnueckue

paboThI paboThI

2 0.5

1

8 1

6

5 1

8 15

3

1
34 0 4

000011as

I'PaMOTHO HCIIOJIB30BATbH

DIIEKTPOHHBIE
(mudpoBsie)
oOpasoBareibHbIC
pecypchl
bubnuoreka [{OK
https://m.edsoo.ru/

7f41c292
bubmuoreka [IOK
https://m.edsoo.ru/
7f41c292
bubmuoreka [IOK
https://m.edsoo.ru/
7f41c292
bu6nmorexa LIOK
https://m.edsoo.ru/
7f41c292
bubnmorexa LIOK
https://m.edsoo.ru/
7f41c292
bu6nmorexa [IOK
https://m.edsoo.ru/
7f41c292
bu6nmorexa LIOK
https://m.edsoo.ru/
7f41c292
bubnunorexa LIOK
https://m.edsoo.ru/
7f41c292


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

Ne n/mt HanmenoBanue pa3neiioB U TeM IPOrpaMMBbl
1 DBOJIOIMOHHAS OMOJIOTHUS
2 Bo3HHKHOBEHHE U Pa3BUTHE KU3HU HA
3emuie
3 Opranu3Mbl U OKpyXkarolas cpeaa
4 Coo01ecTBa U HKOJIOTHUECKUE CUCTEMBI
5 PesepBHoe Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHHUE
10 KUIACC

Ne Tema ypoka
n/n

1 buonorus B cucreme HayK

2  Meronbl no3HaHUsA KUBOH npupo kL. [IpakTHueckas
pabota Ne 1 «Vcionbp3oBaHUE pa3IUUYHBIX METOJIOB MPU
U3Yy4eHUH OMOJOTMYECKHX 0OBEKTOBY

3  buonornveckne CHCTEMBI, IPOIIECCH 1 UX H3YYCHUE

4 XHUMHUYECKUM cocTaB KIIeTKU. Boma u MHHCPAJIBHBIC COJIN

5 benku. CoctaB u cTpoeHne OCIKOB

KonunuecTBo uacos DNEKTPOHHBIE
Bcero Kontpo Ipaktuu (wuppossre)
JABHBIE  ECKHe o0pa3oBaTesIbHbIE
paboTbl paboTHI pecypcesl

9 bubnuorexa [{OK
https://m.edsoo.ru/7f41lc
c74

9 0.5 bubnunoteka IIOK
https://m.edsoo.ru/7f41lc
c74

5 bubnnorexa [{OK
https://m.edsoo.ru/7f41lc
c74

9 bubmuorexa [JOK
https://m.edsoo.ru/7f41c
c74

2 bubmnoreka IIOK
https://m.edsoo.ru/7f41c
c74

34 0 2.5

KomnyectBo yacos

Jara DJEeKTPOHHBIE

Bcero Koutp Ilpakt H3y4CHHA uudposbie

OJIBHBI HMYE€CK

€

pabot pabor

bI

5 (5

bI

0.5

00pa3oBaTEeNbHBI
€ pecypchbl

bubnuorexa
HOK
https://m.edsoo.r
u/863e6122
https://m.edsoo.r
u/863e632a

bubmnnoreka
ILHOK
https://m.edsoo.r
u/863e6122

bubmmoreka
LHOK
https://m.edsoo.r
u/863e6564

bubnuoreka
LHOK
https://m.edsoo.r
u/863e674e
bubmmoreka
LHOK
https://m.edsoo.r
u/863e6hb72


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

/1

10
11

12

13

14

15

16

Tema ypoka

depMeHTHI — OMOJIOTHYECKUE KaTaIu3aTOPBI.
Jlabopartopnast pabota Ne 1 «/3yueHue KaTaIUTUUECKON
aKTUBHOCTH (pepMEHTOB (Ha MpUMEpe aMUIa3bl UITH
KaTaJasbl)»

VriaeBoapl. JIunuael

Hyxneunosbie kucinorsl. AT®

I/ICTOpI/IH " MCTOABI U3YUCHUS KIICTKH. Knerounas TCOPUA

Krnerka xak OCJIOCTHAA )KUBasi CUCTEMA

Crpoenue rykapuoTudeckoi kietku. JlabopaTtopnas
pabota Ne 2 «/3ydeHue CTpOeHHs KIETOK PacTeHUH,
KUBOTHBIX, TPUOOB U OaKTepUil MO MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIpPENapaTax U UX OMHCAHUE

OOMEH BEIECTB WK META00IN3M

dorocuHTEe3. XEMOCUHTES

DHepreTu4ecKii 0OMeH

JKuzHeHHbI UK KIeTKU. [lenenne kinetku. MuTos.
Jlaboparopnas pabota Ne 3 «Habnronenne Muto3a B
KJIETKaX KOHYMKA KOPEITKa JIyKa Ha TOTOBBIX
MUKpOTpernaparax»

Buocunres Oenka. Peaknus MaTpUIHOI'O CUHTE3a

KonuuectBo yacos
Bcero Kounrp IIpakr H3Y4CHUA

OJIBHBI HYECK

e ue
pabot pabor
bl BI
0.5
0.5
0.5

DNEeKTPOHHBIE
udposbie
00pa3oBaTeNbHBI
€ pecypchl

bubnmoreka
[HOK
https://m.edsoo.r
u/863e6h72

bubnmoreka
LHOK
https://m.edsoo.r
u/863e6870

bubnnorexa
LHOK
https://m.edsoo.r
u/863e6d5c

bubnuoreka
LHOK
https://m.edsoo.r
u/863e6€e88

bubnuorexa
LHOK
https://m.edsoo.r
u/863e6ff0
https://m.edsoo.r
u/863e716¢

bubmnnoreka
ILHOK
https://m.edsoo.r
u/863e766¢

bubmmorexa
LHOK
https://m.edsoo.r
u/863e7c98

Bubnuoreka
ILHOK
https://m.edsoo.r
u/863e7aae

bubnunoreka
HOK
https://m.edsoo.r
u/863e7dc4

Bubnuoreka
ILHOK
https://m.edsoo.r
u/863e796e



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

/1

17

18

19

20

21

22

23

24

25

26

27

Tema ypoka

Tpancnsus — OnocuHTe3 Oenka

Hexknerounsie (hopMbl )KU3HH — BHPYCHI

DopMbl pa3MHOXKEHHS OPTaHU3MOB

Meiios

OO0pa3oBaHue U pa3BUTHE IOJIOBBIX KJIETOK.
OmnnonorBopenue. Jlaboparopnas padota Ne 4 «M3yuenue
CTPOEHHMSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»

I/IHI[I/IBI/II[yaJ'ILHOG pa3BUTHEC OPTaHNU3MOB

I'emetnka — HayKa 0 HaCJICACTBECHHOCTH U USMCHYHNBOCTH

3aKOHOMEPHOCTH HACJIEN0BaHUs IPU3HAKOB.
Monoru0puaHoe cKpeuuBaHue

Jlurn6puHoe ckperyBaHye. 3aKOH HE3aBUCUMOI0
HACJIEI0BAHMS IIPU3HAKOB

CuerieHHOE Hacle0BaHUe Ipu3HaKoB. JlaboparopHas
paborta Ne 5 «3yuenue pe3yibTaToB MOHOTHOPUIHOTO 1
JTUTUOPUTHOTO CKPEUTUBAHUS Y APO30(IIBI Ha TOTOBBIX
MHUKpOIIpenapaTax»

I'eneruka nona. HacnenoBanne Npu3HAKOB, CLETUIEHHBIX C
I1I0JIOM

c

pabot pabor

bl

KonnuectBO yacoB

Bcero Kounrp IIpakr H3Y4CHUA
OJIbHBI MYECK

ue

bl

0.5

0.5

DNEeKTPOHHBIE
udposbie
00pa3oBaTeNbHBI
€ pecypchl

bubnuoreka
HOK
https://m.edsoo.r
u/863e796e

bubnmoreka
LHOK
https://m.edsoo.r
u/863e7540

bubnnorexa
LHOK
https://m.edsoo.r
u/863e81h6
https://m.edsoo.r
u/863e831e

bubnuoreka
IHOK
https://m.edsoo.r
u/863e7fda

bubnuoreka
LHOK
https://m.edsoo.r
u/863e81h6

bubnuorexa
LHOK
https://m.edsoo.r
u/863e8436

bubmmoreka
LHOK
https://m.edsoo.r
u/863e86f2

bubnuoreka
HOK
https://m.edsoo.r
u/863e8878

bubnunoreka
HOK
https://m.edsoo.r
u/863e89a4

bubnuoreka
HOK
https://m.edsoo.r
u/863e8c60

Bbubnuoreka
1HOK


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

Ne Tema ypoka KonunuecTBo yacos [Hara DNEeKTPOHHBIE

n/n Beero Kourp Ipakr M3Y4eHHs  HHQPOBbIC
ONILHEI MYECK 00pa3oBaTeNbHBI
e He € pecypchl
pabot pabor
BI BI
https://m.edsoo.r
u/863e8c60
28 UsmenuusBocts. HenaciienctBeHHas H3MEHYNBOCTD. 1 0.5 Bbubnuoreka
Jlaboparopnas pabota Ne 6. 3ydenne moauuKkamuoHHOM HOK
HM3MEHYHUBOCTH, IIOCTPOCHUE BAPHAIIMOHHOIO Psa U https://m.edsoo.r
BapHUaIMOHHON KPHUBOI u/863e8efe
29 HacnencrBenHas u3sMeH4uBOCTh. JlaboparopHas pabora Ne 1 0.5 bubnmoreka
7. «AHanu3 MyTaluui y 1po30(uibl Ha TOTOBBIX LHOK
MHKpOIIpenapaTax»» https://m.edsoo.r
u/863e8efe
30 TI'enermka yenoBeka 1 bubnuoreka
HOK
https://m.edsoo.r
u/863e8d78
31 PesepHbiil ypok. O000IICHHUE 110 TEME 1
«HacnencTBeHHOCTh U U3MEHYUBOCTh OPTaHU3MOBY
32 Cenekius Kak HayKa U MPoLecc 1 Bubinnoreka
HOK
https://m.edsoo.r
u/863e9214
33 Meroabl ¥ TOCTHKEHUS CEJISKIIMHA PACTCHUN U )KUBOTHBIX 1 bubnuoreka
HOK
https://m.edsoo.r
u/863e9214
34 bBuotexHONOTHUS KaK OTPacib MPOU3BOJICTBA 1 bubnuoreka
HOK
https://m.edsoo.r
u/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
11 KJIIACC
Ne Tema ypoka KomuuectBo yacos JlaTa DNEeKTPOHHBIE
n/m Bcero Kontpo Ilpaktuu H3yICHH 1HQpoBbIC
JILHEIE  ECKHE s o0Opa3oBaTenbHbIC
paboTbl  paboThI peCypChl
1 DOpomrouws U METOJbI €€ U3YICHUS 1 bubnmoreka [JOK
https://m.edsoo.ru/
863ea20e
2  Hcropus pa3BuTHs MPEACTABICHUNA 00 3BOITIONHUU 1 bubmuoreka [IOK
https://m.edsoo.ru/
863e9570
3 MukposBotonus 1 bubmuoreka [IOK

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


https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

10
11

12

13

14

15

16

17
18

19

20

Tema ypoka

[Momynsmus Kak dIeMEeHTapHas SIUHUIA BUIA U
sBostonnu. JlabopaTopnas padora Ne 1
«CpaBHEHHE BUIOB 110 MOP(HOIOTHYECKOMY
KPUTEPHIO»

JIBrkyiue cuitbl (37eMeHTapHbIe (PaKTOPHI)
HBOJIIOIUH

EcrecTBenHnbIit 0T00p 1 ero GopMbl

Pe3ynbTathl 3BOIIOIUU: TPUCTIOCOOIEHHOCTD
OpraHu3MoOB U BHJI000pa3oBanue. JlabopaTopHas
pabota Ne 2 «Onrcanue npucrnocoOIeHHOCTH
OopraHusMa 1 €€ OTHOCUTEIILHOTO XapaKTepa»

Hamnpagnenus u mytu Makpo3BOJIIOIUT

Heob6patumocTts 3BOMIONINH
Wcropus xu3Hu Ha 3emiie U METObI €€ U3yUeHus

['unore3bl NpouCcX 0K AeHUS )KU3HU Ha 3emie

PazButue xu3HM Ha 3eMIie TI0 dpaM U TIEpUoIaM

OcCHOBHBIE 3TaIlbl 3BOIIOIUN PACTUTEIBLHOTO U
AKHUBOTHOTrO Mupa. [IpakTrueckas padora Ne 1
«M3y4yeHne NCKONaEMbIX OCTaTKOB PACTEHUHN U
JKUBOTHBIX B KOJUIEKLIUAX)

COBpeMCHHaﬂ CUCTEMA OPraHUYCCKOTO MHpPa

DBOJIOIKS YeTIOBEeKa (aHTPOIIOTEHE3)

JIBrkytue cuibl ((hakTophl) aHTPOIIOTEHE3a

OcHOBHBIC CTaauu 5BOJIOIHMH YCJIIOBCKA

YenoBeueckue pachbl 1 IPUPOJHBIC adallTalluA
YCIO0BCKa

PesepBHeIit ypok. O600IICHHE 110 TEME
«BO3HUKHOBEHHE U PA3BUTHE KU3HU HA 3EMIIE»

DKOJIOTHsl KaK HayKa

KonnuectBO yacoB

JBHBIE  €CKHe

pabotbl  paboTHI
0.5
0.5
0.5

Jara

Bcero Kontpo Ilpaktnuy H3Y1CHH

s

DNEeKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl
bubmuorexa [JOK

https://m.edsoo.ru/
863e99c6

bu6mmoreka [IOK
https://m.edsoo.ru/
863e9da4

bu6mmoreka [IOK
https://m.edsoo.ru/
863e9ed0

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/
863ea5a6

bu6mmoreka [IOK
https://m.edsoo.ru/
863eabbe
bu6mmorexa [IOK
https://m.edsoo.ru/
863ea8bc

bu6mmoreka [JOK
https://m.edsoo.ru/
863ead8e

bu6mmoreka [JOK
https://m.edsoo.ru/
863eac2c

bu6mmoreka [JOK
https://m.edsoo.ru/
863ead44

bu6nmoreka [JOK
https://m.edsoo.ru/
863eaea?2


https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

/1

21

22

23

24

25

26

27

28
29
30

31

32
33

34

Tema ypoka

Cpenbl 00MTaHHUA U 3KOJIOTUYECKHE (hAaKTOPBI

Abuotnueckue dakropsl. JlaboparopHas pabora Ne
3. «Mopdonornyeckre 0COOCHHOCTH PACTCHUH U3
pasHbIX MecT oouTanus». Jlaboparopnas padora No
4. «BausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJieyca»

Buotnueckue akrops

DKOJIOTHYECKUE XaPAKTEPUCTUKH TOMYIISIITUH.
[Ipaktuueckas pad6ora Ne 2 «Iloncyér miaoTHOCTH
MOMYJISIUUNA Pa3HbIX BUAOB PACTEHUI»

Coo0miecTBa OpraHu3MOB — OHOIIEHO3

DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI)

OCHOBHBIE ITOKA3aTEIN YKOCUCTEMEL.
Dkonorudeckue nupamuabl. CBOMCTBA SKOCUCTEM.
Cyxkueccus

[IpupoHBIE S5KOCUCTEMBI
AHTpPOIOT€HHBIE IKOCUCTEMBI
buocdepa — rmobanpHas s3xocucTeMa 3eMiIH

3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl

UYenoseuecTBo B Onochepe 3emin
CocymiecTBOBaHHE IPUPOJIBI M YETIOBEYECTBA

PesepBHslit ypok. O606menne Temsl «Coob1ecTBa
U SKOJIOTMYECKHE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KonuuaectBo wacor [ara

Bcero Kontpo Ilpaktnuy H3Y1CHH
JIbHBIE  €CKHe S
paboTel  paboThI

34 2.5

MPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHMS OCHOBHOM

OBPA30OBATEJIbHOM ITPOIr'PAMMBI

10 KJIACC

DNEeKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl
bubmuorexa [JOK
https://m.edsoo.ru/
863eafec
bubmuoreka [JOK
https://m.edsoo.ru/
863eb10e

bubmuoreka [JOK
https://m.edsoo.ru/
863eb348

bu6mmoreka [IOK
https://m.edsoo.ru/
863eb46a
bu6mmoreka [IOK
https://m.edsoo.ru/
863eb46a
bu6mmoreka [IOK
https://m.edsoo.ru/
863eb5fa

bu6mmorexa [IOK
https://m.edsoo.ru/
863ebb5e
bu6mmorexa [IOK
https://m.edsoo.ru/
863ebd16

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


https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

Kox
NpoBEPsSIEMOro
pe3yJjbTaTa

IIpoBepsieMble mMpeIMeTHbIE pPe3yJbTAaThl 0CBOCHHS OCHOBHOI 00pa30oBaTeIbLHOM
NMPOrpaMMbI CpeiHero 0o1ero 00pa3oBaHus

ChopMHpPOBaHHOCTh 3HAHUA O MECTE W POJIM OHONIOTHH B CHCTEME HAYYHOTO 3HAHHUS
€CTEeCTBCHHBIX HayK, B ()OPMUPOBAHUN COBPEMEHHOMN €CTECTBECHHO-HAYYHON KapTHHBI MHpPA
Y HAy9HOTO MHUPOBO33PEHHS; O BKJIAJe POCCUHUCKHX U 3apyOeXHBIX YYEHBIX-OHOJIOTOB B
pasBuTHE OHONOTHH; (PYHKIHOHATHHOW TPaMOTHOCTH YeNIOBEKA [UIS PEIICHUS >KHU3HEHHBIX
3a/1a4

VMeHHe pacKpbIBaTh COIEpIKaHUE OMOJOTHYECKUX TEPMHHOB M HOHSITHIA: JKH3Hb, KIETKA,
opraHm3M; MeTa0onu3M (OOMEH BEIIeCTB W TPEBpAllCHHE SHEPTruH), TOMEeoCTa3
(camoperynsiyst), ypOBHEBash OpraHu3alMs JKHBBIX CHCTEM, CaMOBOCIIPOHM3BE/ICHHE
(penpoayKIius), HACJIEACTBEHHOCTh, K3MEHYHUBOCTh, POCT M PA3BUTHE

YMeHue wu3naraTh OHMOJOTHYECKHE TEOpHM (KJIETOYHAs, XPOMOCOMHAas, MYTallMOHHAs),
3akonsl (I'. Mennens, T. Moprana, H.1. BaBunosa) u yueHus (o eHTpax MHOrooOpasus u
NPOUCXOXKICHUS KyIbTypHbIX pacteHuid H.M. BaBuioBa), omnpenensTs IpaHMIBI HX
IIPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHnue BiajeTh METOJNAaMH HAay4YHOTO TO3HaHUS B OMOJOrHH (HAONIOJCHUE W ONHCaHHUE
JKUBBIX CHCTEM, IPOLIECCOB W SBJICHUN; OpPraHW3alus M MPOBEACHHE OMOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIIBUKEHHUE TMIIOTE3bl; BBISBIECHUE 3aBUCHUMOCTH MEXIY HCCIENyEeMbIMU
BEIMYNHAMH, OOBSICHEHHE TIONyICHHBIX PE3yIbTaTOB, HCIOIH30BAHHBIX HAYYHBIX ITOHSTHM,
TEOpPHUI U 3aKOHOB; YMEHHUE JI€]aTh BBIBObI HA OCHOBAHUHM MOJYYEHHBIX PE3YJIbTAaTOB)

VMeHHe BBIIEIATh CYLISCTBEHHBIC INPH3HAKA BUPYCOB, KJIETOK IPOKAPHOT U IYKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOI'OKJIETOUYHBIX OPIaHH3MOB; 0COOEHHOCTH IIPOLIECCOB 0OMEHa BEILIECTB
U IIpeBpallCHUS JHEPIUH B KIETKE, (OTOCHHTE3a, IUIACTHYECKOIO H DHEPreTUYECKOro
o0MeHa, XeMOCHHTe3a, MUTO3a, Meii03a, OIIOZ0TBOPEHUS, pa3MHOXEHHS, THIUBHYaJIbHOTO
PasBUTHUS OpraHu3Ma (OHTOTEHE3)

yMeHI/Ie HpI/IMeHHTL HOqueHHLIe 3HAHUA 1A O6’I)SICHCHI/I$I 61/IOJ'IOFI/I‘ICCKI/IX HpOHeCCOB 51
ﬂBHeHHﬁ, JUJISL HpI/IHS{TI/IS{ HpaKTI/IquKI/IX peIJ_IeHI/Iﬁ B HOBCGZ[HCBHOﬁ KHU3HN B ILCIIAX
obecniedeHus1 6€30MaCHOCTH CBOETO 3/I0POBbS U 3I0POBBS OKPYKAIOIIHX JTFOIeH, COOI0IeHUS
HOPM TPaMOTHOTO ITOBEICHHS B OKPYKalOIIEH NIPUPOTHON Cpeie; MOHHMAaHWE Heo0-
XOAMMOCTH MCIIOJB30BAHMS JOCTIKEHHUN COBPEMEHHOW OMOJOTMHM W OMOTEXHOJIOTWMH ISt
PaMOHAIBLHOTO IPHPOIOIOIB30BAHMS

YMenue peuatb DJOJICMCHTAPHBIC TCHETHYCCKHUE 3aJladd Ha MOHO- H ,E[I/IFI/I6pI/II[H06
CKpCIIUBaHHC, CICIINICHHOC HaCJICOOBAaHUC, COCTaBJIATH CXCMBI MOHOFI/I6pI/I,E[HOFO
CKpCIIMBaHUs I NMTPEACKAa3aHUs HACJICAOBAHU IPU3HAKOB Y OPpraHnu3MOB

YMeHre BBINOJIHATH J1a0OPAaTOpHBIE U MpakTH4YeCKHe paboThI, COOMIONATh NMpaBHMiIa IPU
pabote ¢ y4eOHbIM U JTa0OpaTOPHBIM 000PYIOBAHHEM

YMeHue KpPUTHYECKH OIICHWBATh W UHTEPHPETHPOBATh HH(POPMALUIO OHOIOTHYESCKOTO
COJIep)KaHMs, BKIIFOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS W3 Pa3IMYHbIX MCTOYHHMKOB (CMMU,
HAYYHO-TIONYJISIPHBIC MaTepUaibl); 3TUYSCKHE ACTICKThl COBPEMECHHBIX HCCIICOBAaHUHA B
OMOJIOTHH, METUITMHE, OMOTEXHOJIOTHH

10

YMenue cozgaBath COOCTBEHHBIE TIMCBMEHHBIC UM YCTHBIE COOOMmIeHUs, 0000mas
OMOJIOTHYECKYI0 HMH(OPMAIIMI0 W3 HECKOJBKMX HWCTOYHHUKOB, TPAaMOTHO HCIOJL30BATh
TMOHSATHHHBIN armapar OHOJIOTHU

11 KJIACC




Kon
MPOBEPSIeMOro
pe3yJabTara

IIpoBepsieMble mMpeIMeTHbIE pPe3yJbTAaThl 0CBOCHHS OCHOBHOI 00pa30oBaTeIbLHOM
NMPOrpaMMbl CpeiHero oo1ero o0pa3oBanusi

CchopMHpOBaHHOCTE 3HAHWH O MECTE W PONM OHONOTMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHPOBAHNH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa
U Hay4YHOTO MHUPOBO33PEHHUS; O BKIIAJE POCCUHUCKUX W 3apyOeKHBIX YYEHBIX-OHOJIOTOB B
pa3BuTHEe OHONIOTHH; (PYHKIIMOHATHHOW TPaMOTHOCTH YEIOBEKA VIS PEIICHUS JKH3HCHHBIX
3ajau

YMeHue packpbiBaTh COJCPIKAaHHE OMOIOTHYSCKUX TEPMHHOB W ITOHATHUI: BUJ, TOITYIISAIIHS,
reHo(oH, SBOJIIOLMSA, IBUXKYIIHE CHIBL ((akTOpbl) SBONIOLUH, MPHUCIIOCOOIEHHOCTh
OpraHU3MOB, BUI000Pa30BaHNE, IKOJOTHUECKUE (PaKTOPBI, SKOCHCTEMA, TIPOTYLIEHTHI, KOHCY-
MEHTBI, PEIYIICHTBI, IIeTH MTUTAHUS, SKOJOTHUYECKas IUpaMHuJIa, OMOTeoleH03, Ornocdepa

Ymenue u3jaraTh OnonormyecKue TEOPHUH (9BOIIOITOHHAS Teopus
Y.  JlapBuHa, CUHTETHYECKas TEOpPHUS  JBOJIIOLMM), 3aKOHBI M  3aKOHOMEPHOCTH
(3apogpiieBoro cxoiactBa K.M. bapa, depenoBaHus TIaBHBIX HAINpaBJICHUH W ITyTed
spomoniuu A.H. CeBepiioBa, yuenus o 6uocdepe B.M. BepHaackoro), onpeaensts rpaHUIbI
WX MMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BiaJeTb METOJlaMH HAYYHOTO TO3HAaHWS B OMOJIOTHM (HAOMIOJEHHE U OINHCAaHUE
JKUBBIX CHCTEM, IPOLIECCOB U SBJICHUN; OpPraHU3alusl M TMPOBEACHHE OMOJOTHYECKOTrO
SKCIIEPUMEHTA, BBIIBIKEHHE THIIOTE3bl; BBISBICHHUE 3aBUCUMOCTH MEXKIY HCCIEeTyeMbIMU
BEJIMUYMHAMH, OOBSICHEHHUE TOJYYCHHBIX PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAyYHBIX MOHATHH,
TEOPHUH U 3aKOHOB; YMEHHUE JIeaTh BEIBOJbI HA OCHOBAHUHM MIOJYYEHHBIX PE3YyJIbTaTOB)

VMeHHe BBIACIATh CYLIECTBEHHbBIC MPU3HAKH CTPOCHUSI OHMOJOTHYECKUX OOBEKTOB: BHJIOB,
NOMYISIKA, HPOJYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OHOTCOIEHO30B U HJKOCHCTEM;
O0COOCHHOCTH TPOLIECCOB  HACICACTBEHHOM HM3MEHYMBOCTH, €CTECTBEHHOrO OTOOpa,
BU1000pa30BaHusl, PUCIOCOOICHHOCTH OPraHH3MOB, JIEHCTBHUSI SKOJIOHYECKHX (HaKTOPOB
HA OPraHW3MbI, TEPEHOCA BEIIECCTB W MOTOKA DHEPTHH B JKOCHUCTEMAaX, aHTPOIOTCHHBIX
U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECCTB U OMOTCOXMMUYECKUX
IIMKJIOB B Onocdepe

YMeHue npuMeHsTh MONyYeHHbIE 3HAHHS IUIsl OOBACHEHHs] OMOIOTHYECKUX MPOIIECCOB H
SBIICHUH, Ui TPUHATUS TPAKTUYECKUX PEHICHUH B TIOBCEAHEBHON JKM3HHM B IIENIAX
obecriedeHus1 6e30MaCHOCTH CBOETO 3/I0POBbS H 3JI0POBBS OKPYKAIOIIUX JTFOICH, COOJTIOICHHSI
HOpPM TpPaMOTHOTO TIOBEJEHUS B OKPYXAIOMed TNPUPOJHOW cCpelie; IMMOHUMaHUE
HEOOXOAMMOCTH HCITOJIb30BAHUS JOCTHIKEHUI COBPEMEHHOW OMOJIOTHU IS PAIlHOHAIEHOTO
MIPUPOAOTTIOIE30BAHHS

YMenue pemars 3JIEMCHTapHBIC OHOJIOTHYECKHE 3aga4d, COCTaBJIATH CXEMBI IICpCHOCA
BCIUICCTB U DOHCPTHUU B DKOCUCTCMAX (LICHI/I l'II/ITaHI/ISI)

YMeHHe BBITOMHATH JTa0OpaTOpPHBIE M TPAaKTHUECKHEe PabOThI, coON0AaTh IpaBHila IPH
pabote ¢ yueOHBIM 1 1ab0paTOPHEIM 000PYI0BAHHEM

YMeHue KpUTHYECKH OIICHWBATh W UHTEPHPETHPOBATh HHPOPMALUIO OHOIOTHYESCKOTO
COJIep)KaHMs, BKIIFOYAIONIYIO TCEBJOHAYYHbIE 3HAHUS U3 pa3IMYHBIX MCTOUYHWUKOB (CMMU,
HAYYHO-TIONMYJISIPHBIC MaTEPHalIbl); PACCMATPUBATh TI00ATBHBIC SKOJIOTUYECKHE MPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH MO0 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIUIO

10

YMenue cozgaBath COOCTBEHHBIE THCBMEHHBIE UM YCTHBIE COOOmeHHs, 00001mas
OHOIOTHYECKYI0 HH(DOPMAIMI0 W3 HECKOJIBKHX HCTOYHMKOB, TPAMOTHO HCIOJIB30BATh
MOHSATHHHBIN armapar OHOJIOTHU

MNPOBEPSAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC




Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

buonorus xak Hayka

11

Buonorust — Hayka o uBoit npupoze. Ponb OGuonoruu B (GopMUPOBAaHUU COBPEMEHHOI Hay4dHOM
KapTuHb! Mupa. CucTteMa OUOJIOrHYECKUX HAYK

1.2

Metonbl TMO3HAHUS JKABOW MPHUPOABI (HAONIONCHUE, SKCIEPUMEHT, OIKCaHWe, W3MEpEHHE,
Kiaccu(uKamms, MOJeITMPOBaHKE, CTATUCTHYECKAas: 00pabOTKa JaHHBIX)

JKuBbIe CUCTEMBI U UX OpraHu3anus

2.1

Kusble cuctembl (OMOCHCTEMBI) KaK mpeaMeT u3yueHus Ouosoruu. CBoWcTBAa OMOCHUCTEM U UX
pa3zHoobpaszue

2.2

YpoBHM OpraHu3any OUOCHCTEM: MOJIEKYJISPHO-TEHETHUYECKUN, KIETOUHbIM, OpraHU3MEHHBIH,
HOMYJISIIIMOHHO-BUI0BOH, 3KOCHCTEMHBIH, OMOC(epHBIi

XUMHUYECKU COCTaB U CTPOCHUC KIICTKH

3.1

XUMHYECKHI COCTaB KIETKA. XUMUYIECKUE IIEMEHTHI: MAaKPOIJIEMEHTHI, MUKPO3JIeMeHThI. Bona n
MUHEpallbHbIe BemecTBa. DyHKIMKM BOABI M MHUHEPAIBHBIX BemecTB B kierke. [lommeprkanme
OCMOTHYECKOTO OajaHca

3.2

benxu. CoctaB u cTpoeHue OeIKOB. AMHUHOKHCIOTBHI — MOHOMepbl OenkoB. HesameHuMBIe U
3aMEHHMMBbIE aMUHOKHCIIOThI. AMUHOKHCIOTHBIA COCTaB. YPOBHHU CTPYKTYpPbI OCJIKOBOI MOJEKYJIBI
(mepBuuHasA, BTOPUYHAS, TPCTUYHAS U YETBEPTUUHAS CTPYKTypa). XMMUYECKHUE CBOHCTBA OCIIKOB.
Bbuonoruueckue GpyHKIUN OSIKOB.

®DepMeHTHI — OnoJioruueckre karaau3aTopsl. CTpoeHue (pepMeHTa: akKTUBHBIN IIEHTp, CyOCcTpaTHas
cnenuduuHocts. Kodepmentsl. Burtamunsl. Otinuns ¢GepMEHTOB OT HEOPraHUYECKHX
KaTaJIM3aTOPOB

3.3

YrneBonabl: MOHOCaxapubl (TI0K03a, prdo3a 1 1e30KCupru003a), Aucaxapuabl (caxaposa, JTaKTo3a)
U moJrcaxapupl (Kpaxmal, TIIMKOTeH, [eUTi03a). Bruomorndeckue GyHKIUH yriIeBOIOB.

Jlunuapl: TpUrIMLEpUAbL, cTepounsl, ¢dochomunuasl. 'unpodpuasHO-THIPOGOOHEIE CBOICTBA.
bronornyeckue gynxunu aunuaoB. CpaBHEHHE YITIEBOJOB, OCIKOB U JIMMHAOB KaK UCTOYHUKOB
SHEPrUx

3.4

Hyxneunossie kucnotsl: JJHK 1 PHK. HykneoTuisl — MOHOMEpPbI HYKJIEMHOBBIX KUCIOT. CTpoeHue
u ¢yaxunn JJHK. Ctpoenne n pynximn PHK. AT®: crpoeHne n GyHKIHH

3.5

Hurtonorust — Hayka o kieTke. Kinetounas teopusi. MeTobl H3y4YeHHUs KIETOK

3.6

Krnerka kak nemoctHas >xuBasg cucteMa. OOmume NpU3HAKM KIETOK: 3aMKHYyTash HapysKHas
MemOpaHa, Monekyisl JJHK kak reHeTHueckuii anmapart, CHCTeMa CHHTe3a Oelka

3.7

Tunel  KIETOK:  JyKapuoTHuYecKas M mpokapuoTudeckas. (OcoOEHHOCTH  CTPOCHHUS
MPOKapUOTHYECKOW kieTku. KierouHnas creHka Oakrepuii. CTpoeHHE OJYKapUOTHYECKOU
kjeTkd. OCHOBHBIC OTIHYHS PACTUTEIBHOM, JKUBOTHOH U IPHOHOM KIESTKU

3.8

[loBepXHOCTHBIE CTPYKTYpHI KIETOK — KICTOYHAS CTEHKA, TJHKOKAJIMKC, WX (yHKIHH.
[Inasmatnueckass memOpaHa, e€ cBoiictBa © (QyHKmuu. llurommasmMa u €€ OpraHoOWIBL
OpHOMEMOpaHHBIE OPraHOMIBl KIEeTKH: 3HpomrazMarudeckas ceth (DIIC), ammapar [ombmkw,
s3ocoMbl. [loyaBTOHOMHBIE OpPraHOWABI KJIETKH: MUTOXOHIpUM, IuacTuabl. [IpoucxoxkaeHue
MHUTOXOHIpUH ¥ miacTua. Buapr mmactua. HememOpaHHBIE OpraHOMIBI KIIETKH: PHOOCOMBI,
KJIETOUHbII LEHTP, PECHUYKH, )KIYTHUKH. DyHKIIUU OpraHOUJOB KIEeTKU. BkitoueHus

3.9

Snpo — perynaTopHbli LeHTp kieTku. CTpoeHue supa: siaepHas o000J0YKa, KaphoIlIa3Ma,
XPOMAaTHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpaHCIIOPT BEUIECTB B KIIETKE

)KI/BHCZ[GSITCHLHOCTL KIICTKHU

4.1

OOMeH BeIIECTB, WX MeTa0oau3M. ACCHUMHIIALNS (IUIACTUYCCKUA OOMEH) M JMCCHMMISLINS
(?HEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €AMHOTO Mporiecca MeTabomu3ma. Turbl 0OMeHa BEIeCTB:
aBTOTPODHBIH u reTepoTpOBHBIN.
Ponb hepMeHTOB B 0OMEHE BENIECTB U MPEBPAICHHUH SHEPTHH B KJIETKE
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IIpoBepsieMblii 3JIeMEHT COAEPKAHUA
®orocunTe3. CBeToBas u TeMHOBas (as3bl poTocuHTe3a. Peaknnu porocuuTe3a. DPpPeKkTHBHOCTD
(doTtocuHTe3a. 3HaueHHWE (POTOCHHTE3a JUIS KU3HU Ha 3emiie. BiwsHHMe YCIOBUH cpenbl Ha

(hoTocHHTE3 U CIIOCOOBI TTOBBIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocHuHTe3. XeMOCHHTE3UPYIONIHE OakTepry. 3HAYCHNE XEMOCHHTE3a ISl )KU3HU Ha 3emMIie

4.3

Ouepreruuecknii oOMEH B KiIeTKe. PacimernsieHne BemecTB, BBIACICHHE M aKKyMYJIHPOBaHHUE
SHEPIMHM B KIETKE. JTamnbl dHEPreTHYeckoro ooOmeHa. [nmkonmu3. BposkeHWe W €ro BUIBL
KuncmoponaHoe okuciaeHne, WM KJIETOUHOE AbIxanne. D(H(hEeKTHBHOCTH SHEPTETHIECKOT0 0OMEHa

44

Peaknuu matpuuHoro cunrte3a. I'eHerndeckas uHpopmarmst u JJHK. Peanuzanms reHernyeckoi
UH(pOpMAIUHU B KJIeTKe. | eHeTHUeCKui Koa U ero cBoiictsa. TpaHCKpUNIUS — MATPUYHBIA CUHTE3
PHK. Tpancnsanus — 6uocunres 6enka. Koguposanue aMuHokucnotr. Ponb pubocom B GHOCHHTE3E
Oernka

4.5

Hexnerounsie (opmbl Xu3HH — BHpYCHl. Mctopus oTkpeiTus Bupycos (/.M. ViBaHOBCKHIf).
OCOOEHHOCTH CTpPOEHHS U JKU3HENCSTEIbHOCTH BHUPYCcOB. baktepuodaru. bBone3nu pactenmuii,
JKUBOTHBIX M YEJIOBEKA, BBI3bIBacMbIC BHpycamMu. Bupyc mmmyHonmedunura yemoeka (BUY) —
Bo30yautenp CI1M/]a. [IpodmnakTrka pacrpocTpaneHus] BHPYCHBIX 3a00JIeBaHUI

Pa3mHOXeHHE U WHAWBUAYAJIBbHOC PA3BUTUC OPIraHU3MOB

5.1

Krnetounslit nUKI, WIK )KU3HEHHBIN MK KIeTkH. MHTepdasa u mutos. Ilporeccsl, npoTekaromue
B uHTepdase. Pernmukammsa — peakuus MaTtpuuHoro cuHTesa JIHK. Crpoenue xpomocom.
XpoMOCOMHBIIT Habop — KapuOoTHN. JIWIUIOMAHBIM W TAIUIOMIHBIM XPOMOCOMHBIE HAaOOPBHI.
Xpomartuasl. Llutonorudeckue OCHOBBI Pa3MHOXKEHUS U HHAWBUIYAIbHOTO Pa3BUTUS OPTaHU3MOB.

,Z[CJ'IGHI/IC KJICTKH — MMTO3. CTaIlI/II/I MUTO3a. Hpoueccm, MMPpOUCXOAAIINE Ha PA3HbIX CTAAUIX
MHUTO3a. brojgornyeckuii CMbICI MUTO3a

5.2

@opMbI pa3MHOXKEHUsS] OpraHH3MOB: O€clojoe M I0J0Boe. BHIbl 0ecronoro pasMHOMKEHUS:
JeJIeHNe HaJBoe, IOYKOBAHHE OIHO- 1 MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME, BEreTaTHBHOE
pasMHOxeHHe. VICKyCCTBEHHOE KIIOHHPOBAHUE OPraHU3MOB, €0 3HAUCHHE JUIS CENIEKIIUU

5.3

TTonoBoe Pa3sMHOXCHHUE, €0 OTIINYUA OT Oecrmonoro.

Meiios. Ctaguu meiiosa. [Iporieccsl, mporcxosiye Ha cTaausx Meiiosa. [loBeeHre XxpoMocoM B
Mmetioze. Kpoccrunrosep. bronornaecknii CMBICH 1 3HaYEHHE MeH03a

5.4

lameTtorenes — mpomecc 00pa30BaHUS MOJOBBIX KIETOK y JKUBOTHBIX. [lONMOBEIE >KENE3HI:
CEeMEHHUKH W sSmyHUKA. OOpa3oBaHWE M pa3BUTHE MOJOBBIX KIETOK — raMmeT (CIiepMaTo30WI,
SAUTEKIIETKA) — CIIePMAaTOreHe3 U ooreHe3. OcoOEHHOCTH CTPOSHHUS SIMTICKIIETOK U CIICPMATO30UI0B.
OmogoTBopenue. IlapreHorenes

5.5

WupuBunyanpHoe pa3BuTHe (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOpHOTEHE3). ITallbl
9MOPHOHATIBHOTO Pa3BUTHA Y IIO3BOHOYHBIX )KUBOTHBIX: APOOJIEHNE, racTPYIIALNs, OpraHOTeHes.
IToctamOpronansHOe pasBUTHE. THITBI TOCTIMOPHOHANBHOTO pA3BUTHA: TPSAMOE, HENpsMoe
(mmamHOYHOE). BimsHMe cpenbl Ha pa3BUTHE OPraHMU3MOB; (DAKTOPBI, CIIOCOOHBIC BBHI3BIBATDH
BPOXKJIEHHBIE YPOACTBA.

PocT u pasButue pacteHuid. OHTOreHE3 IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHU, CTalUU Pa3BUTHS

HacnenctBeHHOCTh 1 UBMEHYMBOCTh OpraHnu3MOB

6.1

HpCI[MeT " 3aJa4i I'CHCTUKMU. I/ICTOpI/ISI Pa3sBUTHA TCHCTUKMU. Bxknag pOCCHﬁCKHX nu SapY6e)KHBIX
y‘IéHLIX B PAa3sBUTHUEC T'CHCTHKHU. MeToabl T€HETHKU (FH6pH,E[OHOFH‘lCCKPII>i, I_II/ITOFCHGTI/I‘-IGCKI/If/'I,
MOHCKy.]'IprHO'FCHGTI/I‘IGCKI/II‘/JI). OCHOBHBIE TCHETHYECKHC IIOHATHA. | eHeTHUecKas CHUMBOJIMKA,
HCIOJIb3yeMas B CXEMax CerHlI/IBaHI/Iﬁ
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IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

3aKOHOMEPHOCTH HACJICJIOBaHUS TPU3HAKOB, ycTaHOBIeHHBbIE [. Menmenem. MoHorubpumHoe
CKpelMBaHue. 3aKOH eOHHO00pas3usi THOPUIOB MepBOro mokoneHus. [IpaBmio moMHUHUPOBAHUS.
3aKoH pacuIeryieHus IpU3HakoB. [ unore3a yucToThl ramet. [1oaHOe 1 HEMOIHOE TOMUHUPOBAHHE.

JurnOpuaHoe ckpelrBanue. 3aKOH He3aBUCUMOT0 HacieTOBaHMs IPU3HAKOB. [{uToreHeTnyeckue
OCHOBBI JIMTHOPHIHOTO CKpEHIMBAHWA. AHAIM3HPYIONIEe CKpelmuBaHue. Fcrmoib3oBaHue
AHAIM3HUPYIOUIEr0 CKPEIIMBaHUs sl ONpeesIeH s TeHOTHIIa 0co0U

6.3

ClerieHHOEe HaclieJJoBaHWe Tpu3HakoB. Pabora T. Moprana mo CIErIEHHOMY HACJIeIOBaHUIO
reHoB. Hapyienue curemnjeHus TeHOB B pe3ylibTaTe KPOCCHHTOBepa. XPOMOCOMHAs TEOpUs
HACJICJICTBEHHOCTH. | eHeTHYeCKHe KapThl.

I'eneTrka mora. XpOMOCOMHOC OIIpCACIICHUC I10J1a. AyTOCOMI)I U TIOJIOBBIE XPOMOCOMBI.
T"'omorameTHbIe U TETCPOraMeTHLIC OPraHU3MBbI. HacnenoBanue TIPU3HAKOB, CLICIJICHHBIX C I1OJIOM

6.4

WsmenunBocTh. Buapl M3MEHYMBOCTH: HEHACJIEACTBEHHAs M HacieAcTBeHHas. Poib Cpeanl B
HEHACJICJICTBEHHON  H3MEHUYHMBOCTH. XapaI(TepI/ICTI/IKa MOI[H(I)HK&HI/IOHHO?I HU3MCHYUBOCTHU.
BapHaIIHOHHLIfI pAd U BapuallUOHHAasA KpuBas:d. HopMa pCaKkun IMpHU3HaKa. KonnuecTBeHHble u
Ka4C€CTBCHHBLIC IPU3HAKN U UX HOPpMaA PCAKIINH. CaolicTBa MOI[I/I(l)I/IK&HI/IOHHOfI N3MCHUYUBOCTU

6.5

HacnenctBenHast, uiy reHOTUIIMYECKAs, ©3MEHYMBOCTh. KoMOWHATHBHAS U3MEHUMBOCTh. Melo3
MIOJIOBOM TIPOILIECC — OCHOBAa KOMOWHATHBHOW HW3MEHYHBOCTH. MyTalMOHHAs W3MEHUYUBOCTD.
Krnaccndpukanuss Myranuii: TeHHBIE XPOMOCOMHEIE, TeHOMHBIE. YacToTa W NPWUYMHBI MYTaludil.
Myrarensble (hakTopbl. 3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEICTBCHHOW m3MeHumBocTH H.M.
Basniosa

6.6

I'enetnxa YeJIoBeKa. Kapuotun YeJIOBEKa. OCHOBHEIE METOJIBI TCHETHKA
YeloBeKa: reHealoTHUeCKUi, OJM3HEIOBbIN, TUTOTCHETUYECKUN, OMOXUMUYECKUN, MOJIEKYIISPHO-
reHeTndeckuii. CoBpeMEHHOE OIpEAETICHHE TEHOTHNA: MOJHOT€HOMHOE CEKBEHHUPOBAHUE,
TeHOTHIUPOBaHUE, B TOM uucie ¢ mnomomsto [I[P-ananmuza. HacnenctBeHHble 3a0oneBaHUS
YeJI0BeKa: TeHHbIe O0JIe3HH, OONE3HHU C HACIIEeICTBEHHOH MPeIpacioNoKeHHOCTHI0, XPOMOCOMHBIE
Ooneznn. ComaTHuecKwe M TEHEpaTHBHBIC MyTarud. [IpuHOWOBEL 310poBOTO 00pasa >KU3HH,
IUAaTHOCTHKU, TPOQIIAKTHKA W JICYCHUS TCHETHYECKHX Ooye3Hel. MeauKo-reHeTHIecKoe
KOHCYJIbTUPOBAaHUE. 3HAUE€HHE MEIULMHCKOM TE€HEeTHMKHM B NPEAOTBPALICHUH U JIEYECHUU
TEHETHYECKHX 3a00I€BaHII YETOBEKA

Cenekius opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexius Kak HayKa U Ipoliecc. 3aposKACHUe CeJIeKINK U ToMecTukamus. Yuenue H.J. BaBuiosa
0 IEHTPaX MPOUCXOXKACHUS M MHOTOOOpa3us KyIbTYPHBIX pacTeHUi. LIeHTpBI MpoMCcXOoXKIeHHs
JIOMalIHUX >KUBOTHBIX. COPT, NOpOJa, ITAMM

7.2

CoBpeMeHHbIC METOJIbI CeJIEKIIMU. MacCOBBIH ¥ MHIWBHIAYATBHBIH OTOOPHI B CEJIEKIIMU PACTCHUN H
»kMBOTHBIX. OTIeHKA 3KCTepbepa. bIM3KopoICTBEHHOE CKpEIMBaHe — HHOPUAUHT. UncTast TUHUSL.
CxpemuyBanve YUCTHIX JIMHMNA. ['eTepo3uc, wim rubpuHas cuna. HeponcTBeHHOE CKpelrBaHue —
aytopuauar. Otnanéanas rudpuanzaiyst u e€ ycnexu. MIcKyCCTBEHHBIH MyTareHe3 M IOJTydeHne
MOJIUTIIIONIOB. JIOCTHIKEHHUS CENEeKIIMU PACTEHUH, )KUBOTHBIX M MUKPOOPTaHU3MOB

7.3

buortexHonoruss Kak oOTpacib IpPOM3BOACTBA. ['€HHas MHXKEHepUs. OTambl CO3AAaHUs
pexomOunantHoit JIHK m TpancremHeix opranm3moB. Kierownass wmmxenepusi. Kiertounsie
KyJIbTypbl. MUKPOKJIOHaIBHOE pa3MHOKEHHE pacTeHui. KioHupoBaHue BbICOKONPOLYKTHBHBIX
CENIbCKOXO3HCTBEHHBIX OPraHW3MOB. OKOJOTWYEeCKHe U OTHYeckue npodiemel. I'MO —
TeHETHYECKH MOIN(HUITPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kon

“pOBepﬂeMlﬂﬁ 3JIEMEHT COACPKAHUSA

BBOJ'IIOIII/IOHHaSI OunoJtorus
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IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
DBOJIFOIIMOHHAS TEOPHSI U €€ MECTO B OMOJIOTHH.

CBugeTensCTBa  9BOMIOLMHU.  [la€OHTOJOTHYECKUE:  TIOCIENOBATENIbHOCTh  MOSIBJIGHUS  BUAOB B
MAJICOHTOIOTHIECKON JIETONNCH, TTepeXxoanse hopMbl. bruoreorpadudeckue: CX0ACTBO M pazanyue GpayH u
¢IOp MaTEepUKOB M OCTPOBOB. DMOPHOIOTHYECKHE: CXOACTBA WM PA3IHUUs SMOPHOHOB DPAa3HBIX BHIIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAIOTUYHbBIE, PyJIUMEHTapHbIE OpTaHbI,
aTaBU3MBbL. MOJEKYISpHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEACTBEHHOCTH W OCHOBHBIX
META0OIHIECKUX MyTeH y BCEX OPraHU3MOB

1.2

Oomonuonnas Teopus Y. Jlapsuna. [Ipenmnochulku BO3HUKHOBEHUS JIapBUHHM3MA. J[BHOKYIIHE CHIIBI
SBOJIIOIMH BUJIOB 110 JapBUHY (M30BITOYHOE pa3MHOKEHHUE ITPH OTPAHUUCHHOCTH PECYPCOB, HEOMPEACTEHHAS
HM3MEHYMBOCTH, 0OpPH0a 3a CyIIeCTBOBaHHE, €CTECTBEHHEIH 0TOOD)

1.3

CunTteTnyecKast TCOPUs 3BOJIOIUA (CT3) A OCHOBHBIE €€ MOJI0KCHUS. MHKpOSBOJ’[IOIII/ISI. HOHyJ'ISILlI/ISI KakK
CAMHUIIA BHaa U 3BOJIOIIUU

1.4

Jewkymue cuibl ((HakTophbl) 3BONIONHMHA BHIOB B MpHpoJe. MyTallMOHHBIH MpOIecC W KOMOWHATHBHAS
M3MEHYUBOCTh. [1OMynsSIMOHHbBIe BOJHBI U Jpeld reHoB. M3omsmus u murpamnus. EcrecTBeHHBIN 0TOOp —
Hamnpasstomuii pakrop Bomorud. PopMbl €CTECTBEHHOTO 0TOOPA.

[IprcnocobIeHHOCTs OPraHU3MOB KaK pe3yibTaT dBOJIONHHU. [IpuMepsl mpHCHIocOOIeHuH y OpraHU3MOB.
ApomMoph 03Bl 1 HANOATANTAIIUH.

Bun u BupooOpazoBanue. Kputepuu Buma. OcCHOBHBIE (OPMBI BHIOOOpA30BaHHS: TeorpapuueckKoe,
9KOJIOTHYECKOE

1.5

MaxposBomonusi. DopMbl  SBONIONMU:  QHUIIETHYECKAs, JAUBEPIeHTHAs, KOHBEPIeHTHAas, MapajJielibHasl.
HeobOpatumocTh 3BONIOIHAH

Bo3nunkHoBeHUE 1 Ppa3BUTHUC )XU3HU HA 3emie

2.1

HOHay‘IHLIe HpC}Z[CTaBJIeHI/ISI 0 3apo>1<):[eH1/m JKU3HU. HaquLIe THUIIOTE3bl BOBHUKHOBCHUA KU3HU HA 36MJ’ICZ
aOHWOTeHe3 W IMAaHCIepMHUs. XUMHUYCCKas 3BOJIONMS. DKCIEPUMEHTATLHOE TOATBEPKICHUE XHUMHUYCCKOU
sBomoni. HavanbHble 3Tambl Onosiormdeckoi spomroruu. ['mmote3a PHK-mupa. IlepBbie KIeTKH U UX
sBoronus. DopMUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hm Ha 3emiue mo 3paM u mnepuoaaMm. Karapxeil. Apxeiickas W TpOTEpO30HCKasi 3PHI.
[Taneosoiickasst spa ®m e€ TepUOIbl: KEMOPHHCKWH, OpPIOBUKCKWH, CHUIYPHUACKHHA, JICBOHCKHUH,
KaMEHHOYTOJIBHBIN, IepMcKuil. Me3o30iickas 3pa U €€ IepUo/Ibl: TPUACOBbIH, IOPCKUI, MEIOBOM.

Kaiino3oiickasg spa u e€ mnepuonbl: IajeOreHOBBIA, HEOT€HOBBIH, AHTPONOTCHOBBIM. XapaKTepHCTUKA
KJIMMaTa ¥ Te0JIOTMYEeCKUX IporieccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMHA PACTUTENHHOTO U KHUBOTHOTO MHpA.
ApomMoph03bl y pacTeHH 1 )KUBOTHBIX. [10sBIICHHE, paCIIBET ¥ BEIMUPAHUE TPYII JKUBBIX OPTaHU3MOB

2.3

Cucrema OpPraHu4€CKOro MHpa KaK OTPaXCHHUC DOBOJIIOLINH. OCHOBHBIE CHCTEMATHUCCKHC Tpynmbl
OpraHM3MOB

2.4

OBoMIONMS YeJIoBeKa. AHTPOIIONIOTHS KaK Hayka. Pa3BuTHe MpecTaBICHUH O MPOUCXOXKACHHH YeJIOBEKa.
Mertonsl n3ydeHHs aHTpomnoreHe3a. CXOACTBa M pasziM4Ms 4elOoBEKa M JKMBOTHBIX. CHcTeMaTHdecKoe
MOJIOXKEHUE YETIOBEKA.

Hpmwxymue cunbl (pakTopsl) aHTpororeHeza. HacnmencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIA OTOOP.
OOmecTBeHHBII 00pa3 KM3HHU, NU3TOTOBJIEHHE OPYAHH TPpy/a, MBIIIIICHHE, PeUb

2.5

OCHOBHBIC CTaugdMl H BETBH OBOJIONMH YEJIOBEKA: AaBCTPAJIONHUTEKH, UYermoBek ymensrd, YemoBek
npsimoxoasimui, UenoBek HeaHaepTanbekuii, YemoBek pa3ymMHbid. Haxoaku ncKomaeMbIX OCTaHKOB, BPEMS
CyIIeCTBOBaHUs, 00J1acTh pacpoCTpaHeHUs, 00bEM TOJIOBHOI'O M0O3Ta, 00pa3 )KU3HH, OPYAHS
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IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

YenoBeueckre pachl. OCHOBHBIE OOJIBIINE PACBl: €BPOICOMIHAS (EBpasHiicKas), HErpo-aBCTPaJOHHASL
(9KBaTOpHANBHAS ), MOHTOJIOUIHAS (A3UATCKO-aMEePHKAHCKas1). YepThl MPUCIIOCOOIICHHOCTH TIPEICTABUTEICH
YEeJIOBEYECKUX PAC K YCIOBUAM CyIIeCTBOBaHMs. EMuHCTBO YenoBeueckux pac. Kputnka pacusma

OpraHu3mbl 1 OKpYKaroLas cpesia

3.1

DKO0JI0rus KaKk HayKa. 33[[3'-1[/1 U pa3aeiibl 3KOJIOTUH. MeTo1bl PKOJIOTHYECKUX UCCISTOBAHUMN. DKOJIOTHYECKOe
MHPOBO33PCHUC. CpCI[I)I o0uTaHUs OpraHnu3MoOB: BOJHasd, HAa3€MHO-BO3AyIIIHAA, IIOYBCHHas,

BHYTPHOPTaHU3MEHHas!

3.2

DKOJIOTHYSCKHUE (baKTOpI)I. Knaccn(bnxaunﬂ OKOJIOTMYCCKHUX (baKTOpOBZ a6I/IOTI/I'~ICCKI/Ie, OMOTHYECKHE U
AHTPOIIOI'CHHBIC. I[eflCTBHG OKOJIOTHYCCKHUX Q)aKTOpOB Ha OPraHrU3MbI

3.3

Abuotndeckue (GpaKkTOpHI: CBET, TEMIIEpaTypa, BiaxxHocTs. Doronepuonamm. [Iprucnocobiaennss oprann3MoB
K JCWCTBHIO a0MOTHUYECKHIX (akTopoB. bronorndeckue puTMel

3.4

Buotnueckue daxktopsl. Buasl OHOTHYECKUX B3aMMOACHCTBUI: KOHKYPEHIIHS, XUITHUYECTBO, apa3uTH3M,
MyTyaJli3M, KOMMEHCAU3M (HaXJeOHUYEeCTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEHTpayn3M. 3HaueHUe
OMOTHYCCKUX B3aMMOJICHCTBHH JUIS CYyNIECTBOBAHHUS OPTaHH3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJOrHYEeCKUe XapaKTePUCTUKU MOMyJIAIU. OCHOBHBIE ITOKA3aTeNN MOMYJISIUHN: YACICHHOCTD, TNIOTHOCTb,
POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalysl. JIMHaMUKa YUCICHHOCTH NOMYJISIUY U €€ peryJsIsiius

Coo0111ecTBa U DKOJIOTMYECKUE CUCTEMBI

4.1

Coob11ecTBO OpraHu3MoB — OuoreHo3. CTpyKTypsl OMOIIEHO3a: BUOBAs!, IPOCTPAHCTBEHHAs, TPO(pUUECKast
(numeBas). Buapl-nomuHaHThL. CBS3H B OHOIICHO3E

4.2

DKojoruyeckue cuctembl (3Kocuctembl). [loHsATHE 00 3KocucTeMe U OuoreoreHose. DyHKIMOHAILHBIC
KOMIIOHEHTBI DKOCUCTEMBI: TIPOIYLIEHThI, KOHCYMEHTHI, peIylleHThl. KpyroBOpoOT BEIIECTB M MOTOK SHEPTHH
B dKocucteMe. Tpodudeckne (mHIIeBble) YpOBHH SKOCHCTeMBL llwmieBbie memn u cetd. OCHOBHEIC
MOKA3aTeNl PKOCUCTEMBI: OMoMacca, MPOAYKIHs. DKOJIOTUIeCKHAEe MHUPAMUAIbBL: MPOTYKINH, YACICHHOCTH,
6romaccel. CBOHWCTBA SKOCHCTEM: YCTOWYMBOCTh, CAMOPETYJISIHs, pa3Butue. CyKIeccus

4.3

[IpuponHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMA XBOMHOIO MITH IIUPOKOIUCTBEHHOTO JiEca.

AHTPOIIOTEHHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBL. YPOO3KOCHCTEMBI. bronormueckoe M Xo03siiiCTBEHHOE
3HaUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop ycrolunmBocTH 3kocucteM. CoxpaHeHHe OHOJIOTHUECKOro pasHooOpa3us Ha

3emie
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VYyenue B.U. Bepuajickoro o 6uocdepe. I'paHuIibl, coctaB U CTpykTypa 6nocdepsl. JKupoe BemecTBo U €ro
¢yukm. OcodeHHocTH OHOChEphl Kak TI00aIbHOM SYKOCHCTEMEL. [IMHaMIYecKoe paBHOBeCHE U oOpaTHas
cBsi3b B Onocdepe. KpyroBopoTsl BemiecTB U OMOT€OXMMHYECKUE ILUKIIBI 3JIEMEHTOB (YIiepoia, a30Ta).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuecTBO B OHochepe 3eMin. AHTPONIOTeHHBIC H3MEHEHUs B OHochepe. [odaabHbIe SKOIOTHYECKHEe

MPOOIEMBL.

OcCHOBa paIOHANBEHOTO YIIPABICHUS IPUPOIHBIMHI PECYPCAMH H UX HCIIONB30BaHKe. JJOCTIDKEHHS OHOIOTHH
Y OXpaHa NPUPOJIbI




YYEBHO-METO/JINYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
MNPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
buonorus, 10 kmacc/ Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.U., Akiimonepaoe
obmectBo «M3natenscTBO «IIpocBemienne»
* buonorus, 11 knacc/ Kamenckuii A.A., Kacnepckas E.K., CuBormnazos B.I., AkiimonepHoe
obmectBo «M3natenscTBO «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

A.}O.Nonnesa. A.B.Topranos. buonorus B cxemax u tabnunax 9dKCMO Mocksa. 2012 ¢

I'. U. Jlepuep. buonorus. Ilonusiii cipaBounuk At noarotoBku k E I' 9. M. Actpens 2012 ¢
['otoBumcs k EI'D. O6mas ouonorus M lpoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

O6mas 6uonorusi: Yuebnuk / [lon pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704 c.
Boponmos, H.H. buonorus. O6mas 6uonorus. 10-11 kmaccel: YueOHUK aiist
o0mieoOpa3oBaTesbHBIX yupexaeHuid: bazoseiit yposens / H.H. Boponnos. - M.: IIpocs., 2022. -
304 c.

3axapos, B.b. Pabouas terpaap no o6meii 6monoruu: 10-11 knace: k: YueOnuky B.b. 3axaposa,
A.I'. Mycra¢una, B.1. CuBornazosa, H.M. Uepnooii "Obmas 6uonorus. 10-11 knacc" / B.b.
3axapos, E.T. 3axapona, A.Jl. Kynaes, B.11. CuBornasos. - M.: Dk3ameH, 2. - 157 C.

T A JloBkoga. [Toarotoska k onumnuaaam no 6uonoruu 8-11 kmaccos. M Aiipuc-nipecc 2011

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU HHTEPHET
www.informika.ru - snextponssiii yueOnuk "buosnorus” (Bep. 2.0 - 2000) u3 nukia
"O6yyatoniue SHIUKIONEeTUN". - YueOHbIN Kypc, KOHTpoJibHBIE Bonpockl. (Kak monb3oBarbes -
cM. "ITomorrs".)

www.floranimal.ru - "FLORANIMAL - pactenus u sxuBoTHbIe" Kak snnukiaoneans. (O0beM
uH(popMaInu BrieyarisieT.) BeiopaTs OyKBY, OTKpOETCS CTpaHUIIA C ABYMS OOJBIITMHU
KOJIOHKaMU Ha3BaHuii: Pactenus u JKuBotHblie. BeiOupaem no Ha3BaHHUIO - OTKPHIBAETCS
ornucaHue u GoTo.

www.filin.vn.ua - "®unun" - WUTIOCTPpUpOBaHHAS SHIMKIIONE M )KUBOTHBIX. K coxaeHuto He
BCE pa3zenbl ToToBbl. Onucanus u Gpotorpadum.

Www.nature.ok.ru - Peakue u ncuesaromue )HBOTHbIE Poccuu. Omucanus u rojgoca peakux
KUBOTHBIX.

www.bril2002.narod.ru - bromorus mist mkonsHHKOB. Kpatkas nuadopm. mo pazaernam: Oomas
ouonorus, boranuka, 300m0rus, YHemoBexk.



www.festival.1september.ru - dectuBans negarorndyeckux uaeit "OTkpeiThIid ypok" 2006 - 2007.
Paznen "llpenogaBanne Ouonoruu" - 86 crarei.

www.charles-darwin.narod.ru - Yapns3 JJapBun: 6rorpadus u KHUTH.

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHS 00pa30BaHUS»



