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INOACHUTEJIBHAA 3ATINCKA

[Tpu pa3paboTke HpOrpaMMbl MO OUOJIOTUH TEOPETHUECKYIO OCHOBY JJISl OINPEIECIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3yibTaToB O0y4eHUs U TpeOOBAHUM K YPOBHIO IOJTOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
O0MMX LENSIX W MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
oOmero obpazoBanus B Poccuiickoil deneparum, a Takke MOJIOKEHUS 0 criennduke ONOJIOrHH,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOIBI M OOECIEYEHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM I1OJIOKEHUSIM, ONPEAEICHbl OCHOBHbIE ()YHKLIMU MPOrpaMMbl
1o OMOJIOTUU U €€ CTPYKTYpa.

ITporpamma o Guosnoruu Ja€t MpeacTaBieHue o LelsaX, 00 o0Iel cTpaTerui 00y4eHus,
BOCIIUTAaHUST M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH YydeOHOro mnpenmera «buomorusy,
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTIPYKTYpy, paclpelielieHue 110
paszienaM U TeMaM, PEKOMEHAYEeMYIO MOCJeIOBATEeIbHOCTh M3Y4YEHHs Y4eOHOTO Marepuana ¢
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeIbHOrO IpolLecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroIXCs.

B nporpamMe mno OHOJOrMM TaKXe YYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpeJAMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMHUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AeATeNIbHOCTH/y4eOHBIX AeHCcTBUI 00yyaromuxcs 1mno
OCBOEHUIO COJIEpP KaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B mporpamme mo Ouonoruu (10—-11 kmaccel, 6a30BbIli ypOBEHb) peaIM30BaH MPUHIIUI
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
IpEeACTaBICHUNH O 3740poBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpyXKarolen
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHEeM OOMIEOMOIOTHYECKUX TEOPHUH, a TaKKe
3HAHUH O CTPOCHUU KUBBIX CUCTEM Pa3HOI'O PAHTra U CYIIHOCTH OCHOBHBIX IIPOTEKAIOIINX B HUX
IPOIIECCOB B TPOTpaMMe TO OHMOJIOTUM YJeNeHO BHHMaHHE HCIOJIB30BAHUIO ITOTyYEHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKN
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHUS KOJOTMYECKH 1€J1IecO00pa3HOro MOBEIEHUS B OKpYXKarolled MpUpoaHOM cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHHOCTH 4YElIOBEKa Ha COCTOSHWE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJIEHHE BHUMaHMS K NPUKIAJHOM HANpPaBICHHOCTH Y4e€OHOro
npeamera «BHONOTHSY MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHs YCIOBUH Ui pEeIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro o0pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHEe y O0YJarOIUXCsS CIIOCOOHOCTH ananTUPOBAThCI K W3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHe cpeaHero obmiero oOpa3oBaHMs 3aHMMAaeT BakHoe mecTto. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOyUalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmpsieT 1 0000IaeT 3HaHUS O KUBOW MPUPOE, €€ OTIMYUTEIBHBIX MMPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB YKMBOM TPHPOJIBL,
dopMupoBaHus (YHKIIMOHATIBLHOW TIPaMOTHOCTH, HAaBBIKOB 37J0pPOBOr0 M Oe30omacHOro obpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonbmoe 3HayeHWe OWONOTHS WMEET TakKe Ui pEIIeHUS BOCIHTATENBHBIX U
pa3BUBAIOIIMX 33]a4 CpeiHero oouiero oOpa3oBaHus, couuainzauuu odyyatomuxcs. M3yuenue
ononoruu oOecrieunBaeT YCIIOBHS TUTST dbopmupoBaHUs WHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJBTYpBHI, CIOCOOCTBYET
MHTETpalui OMOJIOTHYECKUX 3HAHUH C MPEICTABICHUSIMH W3 JIPYTUX Y4eOHBIX TPEAMETOB, B
Y4aCcTHOCTH, (pU3MKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MpeJHa3HAUCHUH Y4eOHOTO



npenvera «buonorus» COCTaBUIM OCHOBY JUIS ONPEIENICHUs TOIXOJO0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPIKAHUS, TPEJICTABICHHOTIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conmepkanus yuyeOHOTrO Tipeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C MO3UIUI KYJIbTYpPOCOOOPA3HOT0 MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YyYaIOUIHeCs TOJKHBI
OCBOUTH 3HAHUS W YMCHHS, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIIOBEKA B OKpY’KaIOLIEeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEICTAaBICHUA O COBPEMEHHOH €CTECTBEHHO-HAYyYHOW KapTHHE MHpa M IIEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpyKkTypHpOBaHHE COJEpKaHUs Yy4eOHOro MaTepuania B MporpaMMe IO OHOJOTHHU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd K 3BOJIOUMU. B COOTBETCTBMHM C 3THM B
CTpYKType y4deOHOoro npeamera «buomnorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTelbHbIe TUHUH:
«buonorus kak Hayka. MeToapl HAYYHOTO To3HaHUs», «KileTka kak OuooTHYecKas CUCTeMay,
«Opranu3m Kak ouonoruueckas cucremay, «CuctemMa ¥ MHOI00Opazue OpraHH4ecKOro MUpay,
«OBOITIOHS KUBOH MPUPOABI», « IKOCUCTEMBI M IIPUCYIITUEC UM 3aKOHOMEPHOCTH.

Henp u3yuenusi yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
O00yJalOIMMMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHAILHOW OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 9TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KHUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Hoctuxenune 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYarOIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MpaBUiaX, CIYKalIMX OCHOBOH I (OPMUPOBAHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAy4YHOTO IO3HAHUS,
CTPOCHUH, MHOTOOOpa3MM W OCOOCHHOCTSX MHMBBIX CHCTEM pPa3HOIO YPOBHS OpraHU3allvy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

(dbopMupoBaHHE y OOyYAIONUXCS TMO3HABATEILHBIX, HHTEIUIEKTYAIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpoIecce aHanu3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUU HAYYHBIX B3TJISI/IOB,
UJICH U TIOJIXOJIOB K M3YUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHHU3aIIH;

CTaHOBJICHHE Yy OOydJarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH W OICHUBATH SIBIICHUS OKPYXAIOIIETO MHpa XUBOW MPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHue y OO0YYaAIOIMIUXCS YMEHHN WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTMUYECKHX
3HAHUM B TMPAKTUYECKOW MAESITETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI 1 arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM KHBOUW MPUPOJIBL,
HEO0OX0IUMOCTH OEPEeKHOTO OTHOIICHUS K HEl, COOIOICHHUS dTHUESCKUX HOPM IPH MPOBEICHUU
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAaHWE IIEHHOCTH OMOJIOTMYSCKUX 3HAHWUW JIJIS TTOBBIMICHUS YPOBHS JKOJIOTHUYCCKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MPUMEHECHHE TTPHOOPETEHHBIX 3HAHWUN M YMEHHUI B TIOBCETHEBHOW JKU3HH JUIS OICHKH
MOCNEACTBUIA CBOEH NEATENhbHOCTH MO OTHOIICHHUI0 K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHNE Mep TPODHUITAKTHKH 3a00I€BaHU.

B cucreme cpennero obmiero odpazoBanusi «buonorusy», uzyuaemasi Ha 6a30BOM YpOBHE,
SIBIIIETCSL O0SI3aTEIBHBIM YYE€OHBIM TIPEMETOM, BXOISIIAM B COCTaB MPEIMETHOW OO0IacTH
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHI.

JIist u3ydeHus: OMoyIoruu Ha 6a30BOM YPOBHE CpPEAHETO 00IIero 00pa3oBaHMUsl OTBOAUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 yaca (1 yac B Henento).



COJAEPKAHUE OBYYEHUA

10 KJIIACC

Tema 1. buojsiorusi Kak Hayka.

Bbuonorus xak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTHMHU
€CTeCTBEHHBIMM HaykaMmu, ¢uiocoduel, 3THKOH, 3CTeTUKOM M mpaBoMm. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaAYK.

Metoabl To3HaHUS XKUBOM NPUPOAbI (HAOI0IEHUE, SKCIIEPUMEHT, OITMCAHNE, U3MEPEHHE,
KJIacCU(UKAIMsI, MOJISTHPOBAHKE, CTATHCTUYECKAss 00pabOTKa TaHHBIX).

JdemoHcTpauuu:

[Moprpetsl: Y. Japsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuk.

Tabnuuel u cxembl: «MeTOobI TO3HAHUS JKUBOW IPUPOABIY.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

IIpaktnyeckas pabota Ne 1. «Mcnosip3oBaHue pa3IMYHBIX METOJOB MpH H3YyYEHUHU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M1 X OPraHU3aI U,

XKussie cucrembl (OMOcHCTEMBI) Kak MpeaMeT u3ydeHHus Owmonoruu. OTIMYHME >KUBBIX
CUCTEM OT HEOPraHUYECKOU ITPUPOJIBI.

CgoiictBa OuocucteM W UX pa3HooOpa3ue. YPOBHU OpraHU3alUUd OHOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJIALHNOHHO-BUIOBOM,
AKOCHUCTEMHBIH (OMOTe01eHOTHYECKH ), OMOC(HEPHBIA.

JdeMoHcTpamum:

Tabnuiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHM3allMM >KUBOMN
IIPUPOIBI».

O6opynosanue: Moaens Mojekyibl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHNE KJIETKH.

XWMUYECKUM  COCTaB  KIETKM.  XUMHUYECKHE  DJJEMEHThl:  MaKpOJJIEMEHTBHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMM BOJbI M MUHEpPAJIbHBIX BELIECTB B kieTke. llogaepxkaHue OCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoeHne 6e1KoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumebie
U 3aMEHHMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOMH
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIUN OEIKOB.

®epMeHTHl — OMoNOrHueckue Karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamunbel.  Omnnuust  ¢GepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpOB.

VYrneBoasl: MoHoOcaxapuabl (IJIFOKO3a, pubo3a U J1€30KCUpuO03a), Jucaxapuibl
(caxapo3a, JlakTO3a) W TMOJUcaxapuibl (Kpaxmaj, TJIUKOTeH, IeJITI003a). buonorndeckue
(GYHKLUU YTIIEBOJOB.

Jlununel: Tpuraunepuasl, Qochomununasl, crepounbl. ['mapodunbHO-rUAPOPOOHEIE
cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE YIIEeBOJOB, OENKOB M JUIMHUIOB Kak
MCTOYHUKOB YHEPIHH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne n ¢dynxunuum PHK. Buner PHK. AT®: ctpoenue u
byHKINN.

[uronorus — Hayka o kinerke. KimerodHas teopust — nmpumep B3aUMOJCHCTBHS HIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIIETKH.

Krnetka kak nenoctHas xuBas cuctema. OOmIie Npu3HaKy KJIETOK: 3aMKHYTasi Hapy»KHast
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oernka.




Tunbl KJIETOK: SyKapuoTHUecKas U Tmpokapuotudeckas. OcoOEHHOCTH CTPOCHHUS
MPOKAPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIMUKC, UX (PYHKIIHH.
[Tna3maTnueckas MeMOpaHa, e€ cBoicTBa M (QyHknuu. lluTomnmazmMa u €€ OpraHOWIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOuAbl KJIETKU: pUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

Snpo — perynasTopHblid LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIruia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdemMoHcTpanum:

[Moptpetsl: A. JleBenryk, P.T'yk, T.IBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

Jluarpammbl: «PacnipeeneHne XUMHUYECKHMX DJIEMEHTOB B HEXHUBOM  IPUPOAE,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabauiel u cxemsl: «llepuonuyeckas Tabmua XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue XKHUBOTHON KiIeTKu», «CTpoeHue pacTUTEIbHOW KieTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHE IS TPOBEICHUS] HAOIIOACHUH,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGoparopHble U NpaKTHYecKue padoThbl:

JlabopatopHas pabota Ne 1. «M3yueHue KaTaIMTHYECKOW aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTanas3bl)y.

JlabopaTopHass pabota Ne 2. «l3ydyeHue CTpOEHHUS KJIETOK DPACTCHHH, >KUBOTHBIX H
0aKTepHii MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpeNaparax U UX OIMHUCaHHUEe».

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH.

OOmeHn BemiecTB, WM MeTaOOIM3M. AcCUMWISIMS (TJIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHU BELIECTB U SHEPrUH B TOHUMAaHUH MeTa0O0Iu3Ma.

Tunel oOMeHa BemiecTB: aBTOTpodHBIN U reTrepoTpodHsbiii. Ponbs pepmeHToB B 00MeHe
BELIECTB U IIPEBPALICHUH DHEPTUU B KIIETKE.

®dortocunre3. CBeroBas u TemHOBas (a3el QorocuHTe3a. Peakumm QotocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A [Tl )KU3HU Ha 3emie. BiausHue ycnoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XeMocuHTe3. XeMOCHUHTE3UpyIole OakTepuu. 3Ha4YeHWe XEMOCUHTe3a Ul KU3HHM Ha
3emuite.

OHepreTnyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIJEIEHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KIETOYHOE  JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peaknum wmatpuunoro cuute3a. [enHermueckas wuHdopmamus u JHK. Peamuzauums
reHeTUYecKoil uH@opMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMcCTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitus BupycoB (/.
. BanoBckuit). OcoOCHHOCTH CTPOCHMSI W JKM3HEHHOTO IMKJIa BUPYCOB. bakTtepuodarm.




Bonesnu pacreHuii, )KUBOTHBIX U YEIIOBEKA, BhI3bIBAEMBIC BHUpycamu. Bupyc nuMMyHOaedUIIMTa
yenoBeka (BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHMIMS, peBepTa3a M HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpauuu:

Hoptpetsr: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuiet ~ u cxembl: «Tunbl  nutanus»,  «Meraboauzm»,  «MUTOXOHIPHSY,
«QHepreruueckuii oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «l['eHernueckuir  konm», «Bupycb»,
«bakrepnoparn», «Crpoenne u >ku3HeHHbIH 1uka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: moaenu-ammnkanun «Y asoenune AHK u tpanckpunuus», «bruocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHIMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii muki, wiM >KM3HEHHBIM WK KiIeTkd. MHTepdaza m murtos. Ilporeccsr,
npoTekaromue B uHTEpdaze. Permmmkanms — peakuuss marpuyHoro cunte3a JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
Habopbl. XpomaTtuasl. LluTomornueckiue OCHOBBI Pa3MHOXKEHUS M UHIMBUAYAIHHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue xierku — muto3. Cragum mutosa. IIpoueccel, mpoucxopsiiue Ha pas3HbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[IporpamMmmupyemast ru0esnb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U TMoyioBoe. Buasl  Oecronoro
Pa3MHOXXEHHUS: JIEJICHHE HAaJIBOE€, MOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pPa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIIMYHUS OT OECIOIOrO.

Metio3. Craguu meitosa. [lporeccsl, nmpoucxonsdime Ha cTagusx Mmenosa. [loBexpenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbic M 3HaY€HUE MEH03a.

I'amerorenes — nponecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE *Kene3bl:
CEMEHHHUKHU M sSuuHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30H,
AWLIEKJIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK W
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHANBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJsaIus,
opranoreses. IToctamOproHanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHATIBHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKJAEHHBIE YPOJICTBA.

Poct u pa3zButne pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTA/IUU
pa3BUTHA.

JdemoHcTpanum:

Tabnuibl U cxeMbl: «DOpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHHil», «JleneHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanua JTHK», «Mutos», «Meio3», «IlpsMoe n HenpsiMoe pa3BuTHe», «l ameToreHes y
MJIEKOTIMTAIONINX U YesoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opyaoBaHKe: MUKPOCKOT, MHKpompenapaTsl «CHepMaTo30Mabl MIIEKOMUTAIONIET0Y,
«Sineknerka mitekonuraronero», «KapmoknHe3 B KIETKax KOpemka JyKa», MarHUTHas
Mo ieb-anrnukanus «/lenenue knetkuny», moaens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Jlaboparophas pabota Ne 3. «HabmogeHne MUTO3a B KJIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.




JlaboparopHast pabora Ne4. «M3yueHHe CTpOCHHsI TOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOTpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer m 3agaum reHeTuku. McTopusi pa3BUTUS TEHETUKU. Ponb HUTOJNOrMU H
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKU. BKIIa[ pOCCHICKUX U 3apYOCKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETHKH (THOPUIOJOTHUYECKHH, IUTOTCHETHYECKUH, MOJIEKYIISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckass CHMBOJIMKA, UCIIOJb3yeMasl B
CXEMax CKpEeIIMBaHUM.

3aKOHOMEPHOCTH  HACNEJOBaHUs  MPU3HAKOB,  ycTaHoBJeHHble [. Mennenem.
MonHorubpuaHOe CKpelrBaHue. 3aKOoH eIMHO00pa3usi THOPUAOB MEPBOTO MokoJieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HETOJHOE JJOMUHUPOBAHHUE.

JurubpugHoe CKpelMBaHUE. 3aKOH HE3aBUCUMOIO  HACIEOBaHUS IPU3HAKOB.
[{uToreHeTHYeCKUE OCHOBBI JUTHOPUIHOTO CKpENIMBaHUS. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonb3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHUS 1JIs1 ONIPEIeTICHUs] TEHOTUIIA OCOOH.

CuernieHHoe HacienoBaHue mpusHakoB. PaGora T.Moprana 1o CHEIUIGHHOMY
HACJIEIOBAHUIO I'eHOB. HapyleHne cuerieHusi TeHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOpUsI HACTEICTBEHHOCTH. [ eHeTHYeCKue KapThl.

['enetuka moma. XpoMOCOMHOE OTpEEICHHE 1Moja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HaciemoBaHue NPU3HAKOB, CIEIJICHHBIX C
IIOJIOM.

H3meHnunBocTh. Buasl M3MEHUMBOCTH: HEHACJICACTBECHHAs W HacjieJACTBeHHas. Poub
cpeapl B HEHACIEICTBEHHOH  M3MEHYMBOCTH.  XapaKTepUCTHKA  MOIU(PUKAIIMOHHON
W3MEHUYMBOCTU. BapuarnmoHHbIl psifi M BapualMoHHas KpuBas. Hopma peakuuu mnpu3Haka.
KonuyecTBeHHbIE M  KAaueCTBEHHbIE MpPHU3HAKM U WX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHOW N3MEHYHBOCTH.

HacnencrBennas, Uiy reHOTUIIMYECKas, U3MEHUYNBOCTh. KoMOMHATHBHAS NU3MEHUNBOCTbD.
Meiio3 u TMOJIOBOM mporecc — OCHOBAa KOMOMHATUBHOM W3MEHYMBOCTU. MyTalnMoHHas
n3MeHYNBOCTh. Kitaccuukaiys myTanuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBoctH H. 1. BaBuiiona.

BresnepHast HaClIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka denoBeka. Kapmorunm uenmoBeka. OCHOBHBIE METOJIBI TE€HETHUKH YeEJIOBEKa:
TreHealoTHYecKuii, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJIEKYISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpe/eNIiCHHe TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [II[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJIOBEeKa: TeHHble Ooyie3Hd, OO0JIE3HW C  HACJIEACTBEHHOM  MPEApacIonoKEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIETKH.
[Tpuntumnel 3M10pOBOTO 00pa3a >KU3HU, JUATHOCTUKH, TPO(YUIAKTHKA U JICYEHUS T€HETUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAaHME. 3HAUEHHE MEIUIIMHCKONW TEeHETUKH B
MPEIOTBPAIIIEHUH U JICUCHUHN TeHETHYECKUX 3a00JIEBaHHI YeTIOBEKa.

JdemMoHcTpanum:

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

Tabauibl 1 cxembl: «KMOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIUTOTEHETHYECKass OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemmBanue», «lluTonorndeckne OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUS,
«Mero3», «B3anmMoneincTBie ajielIbHbIX T'€HOBY, «I €eHeTHuUecKue KapThl paCTEHUMN, )KUBOTHBIX
u 4venmoBekay, «['eHetmka momay, «3aKOHOMEPHOCTH HACJIEIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHuMBOCTHY», «MoaudukamoHHas




W3MEHUYUBOCTH», «HacnemoBanue pesyc-dakropayn, «['eHeTHKa Trpymnm KpoBu», «MyTamroHHAs
U3MEHYUBOCTBY.

Ob6opynoBanue: MoAenu-anmInkanun «MoHOTHOpUAHOE CKpemuBaHuey, «HemonHoe
JOMHUHHpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GOpMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlaGopaTopHble U NpPaKTHYeCKUEe PadoThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTtopHas padota Ne 6. «3yyeHne MoaupuKalMOHHONW H3MEHYMBOCTH, TIOCTPOCHUE
BApPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBON».

JlaGopaTopHass pabora Ne7. «AHaimm3 wMytanmuii y Apo3oHIbI Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[IpakTuueckas pabora Ne 2. «CocraBiieHue 1 aHaJIN3 POJOCIOBHBIX YEIIOBEKa.

Tema 7. Cenexuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MPOLECC. 3apOoXkKIACHUE CEJIEKIMU U JoMecTukaius. YueHnue H.
. BaBuioBa 0 LIEHTpax HPOUCXOXAEHHUS W MHOrooOpaszus KylbTYPHbIX pacTeHHil. LleHTpbl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITAMM.

CoBpeMeHHbIE METOJIbI CENCKIIMA. MacCOBbIA M MHIUBUIYAIbHBIA OTOOPHI B CEICKIIUU
pacteHuid u kuBOTHBIX. OlIeHKa 3KCTephepa. bIu3KopoICTBEHHOE CKpelIuBaHUEe — MHOPUIMHT.
Uucrass nunug. CkpeumBaHue YHMCTHIX JUHUN. ['ereposuc, wiu rubpuaHas cuia.
HepoacrBennoe ckpemuBanue — aytopuaur. OtnanéHHas ruOpuauzanmuss M e€ yCrexwu.
N cKyCCTBEHHBIN MYTareHe3 W MOJYyYECHHE MOJUILIOUAO0B. J[OCTHXKEHUS CENEKLMU PaCTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJCTBA. ['eHHAs WMH)KEHEpUsA. ITambl CO3JAAHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wumxkenepus. Kierounbie
KyJIbTypbl. MUKPOKJIOHAJLHOE pa3MHOXKEHHE pacTeHuid. KitoHnpoBaHue BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHME M JTudeckue mnpobiembl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JleMoHCcTpanuu:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHoB.

Tabauiel 1 cxembl: kKapTa «LIeHTpBI MPOMCXOXKACHUS U MHOT000pa3us KYyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Pabotel akamemuka M. @. UBanoBa», «llomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KynbTypel U KJIOHHUpOBaHUEY», «KOHCTpyHpoBaHWE M TIEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MyJISDKA TUIOAOB UM KOPHEIUIONOB JUKHX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Dkckypcusi «OCHOBHBIE METOJABI U JOCTH)KEHHS CENEKIIMU PACTeHHW M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosnronMOHHAsA OHOJIOTHS.

[Ipennochuikn BO3HMKHOBEHUSI SBOJIOIMOHHON TEOPHUH. DBOJIOIMOHHAS TEOpUS U €€
MECTO B OMOJIOTHU. BinsiHIE YBOIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BOMOIMH. [[al€OHTOIOTMYECKHE: TOCIENOBATENBHOCTD IOSIBJICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOIHMCH, Tepexoanble ¢popMbl. buoreorpapudeckue: cxXoacTBo
U paznnune GayH U Qiop MaTEpPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOACTBA M Pa3inuvs dMOPHOHOB Pa3HBIX BUAOB IMO3BOHOYHBIX.
CpaBHHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTWUYHbBIE, PYAUMEHTapHBIC OpTaHbI,




aTaBU3MBbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEACTBEHHOCTH H
OCHOBHBIX METa0OJINYECKUX MTyTEH Y BCEX OPraHU3MOB.

OpomtonmonHass teopus Y. JlapBuna. Ilpennochbulku BO3HHMKHOBEHHUS JapBUHHU3MA.
JIBIOKylMe Cuibl  3BOJIIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeonpeAeNEHHas H3MEHUYMBOCTh, OOppOa 3a CylIeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus Bosonnu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkpossomronus. [Tomynsanus kak equHULA BUIA U 3BOJIIOLUY.

JIBxyme cuiibl ((akTopbl) SBOJIIOLMU BHJIOB B IpUpoje. MyTalMOHHBIA Mporece U
KOMOMHATUBHAs M3MEHUYMBOCTh. [lomynsnuoHHble BOJHBI U JApeid reHoB. Mzomsauus u

MHUTpaLHSL.

EcrectBeHHbI 0TOOp — HampaBisioimuii Gpakrop 3BosoIUH. DOPMbI €CTECTBEHHOTO
otbopa.

[TpucocoOAeHHOCTh ~ OpPraHM3MOB ~ Kak  pe3yJibTar  d3BOJIOIMU.  [Ipumepsl

nprucnoco0IeHni y Opranu3MoB. ApoMop(O3bl U UAM0AIANTALIUH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHblE (DOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

Makpossomonust. @opMbl 3BOIOLUK: (puIeTHdecKas, JTUBEpPreHTHasi, KOHBEPreHTHas,
napayenbHas. HeoGpatumocTs 3Boonuu.

[Ipoucxoxaenne  OT  HecneUUAIM3UPOBaHHBIX  npeakoB.  [Iporpeccupyromas
cricnuajan3anus. AIIaHTI/IBHaFI paguanus.
JdeMoHcTpamum:

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

Tabouiel 1 cxembl: «Pa3Butue opraHmdeckoro Mupa Ha 3emie», «3apoJbllu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DPopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBenHblii  0TOOp», «MHOrooOpasue copToB pacTteHuity, «MHOroodpasue mopos
YKUBOTHBIX», «[Honynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mmas aereHepanus», «JBwkymue cuibl sBomtonuny, «Kaprta-cxema
mapuipyra nyremectsus Y. lapBuna», «boprba 3a cymiectBoBaHue», «lIpucnocoGieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

Ob6opyioBaHME: KOJIJIEKIMSI HACEKOMBIX C pa3jIMYHBIMU TUIIAMHM OKpPAcKu, Habop IUIO0B
U ceMsH, Kosulekius «lIpuMepsl 3alIUTHBIX MNPUCHOCOOIEHUN Yy KMBOTHBIX», MOJENb
«OCHOBHbIE HalpaBJIEHUS 3BOJIOLUNY», 00BEMHas Mozaenb «CTpoeHue ToJOBHOTO Mo3ra
MTO3BOHOYHBIX».

buoreorpaguyeckas kapra Mupa, KojuleKuus «DopMbl COXPaHHOCTH HCKOMAeMbIX
JKUBOTHBIX W pacTeHUil», Mozaens anmiukanus «llepekpéct xpomMocomy», BIaKHbIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTaluu (GOpMbI KPbUIbEB U OKPACKH TEJA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGoparopHas padota Ne 1. «CpaBHeHue BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

Jlaboparopnast pabora Ne2. «OmucaHue NPUCHOCOOJIEHHOCTH OpraHusMa Hu eé
OTHOCHUTEIJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KH3HU Ha 3emJie.

JloHayuHbIe MIpEICTaBICHHS O 3apOXKIEHUH KU3HU. HaydyHble runoTe3sl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHYecKas IBOJIONUS. AOHOTeHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKJIECHUE
XUMHUYECKON IBOIOIMKN. HauanpHble sTansl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIeTKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.




PasButne xu3HM Ha 3emse 1no 3pam M nepuojgam. Karapxeil. Apxelickag u
npotepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIMMaTa M T€O0JOTMYECKHUX IporeccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u KUBOTHBIX. [losBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BOMoIUd. OCHOBHBIE CUCTEMATHUYECKUE
CPYIIIBI OPraHU3MOB.

DOBOJIIOLIMSL  YeJIOBEKAa. AHTpPONOJIOTMsl Kak Hayka. Pa3BuTue mnpeacTaBieHUNd O
MIPOUCXO0KICHUH YesloBeKa. MeToibl u3yueHus: antponorenes3a. CxoAcTBa U pa3anyus YeIoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.

JBuwxymue cuibl  (pakTopbl) aHTpomnoreHe3a. HacnencTBeHHas HW3MEHYUMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPyla, MBIIICHHE,
peub.

OcCHOBHBIE CTaJAMM ¥ BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YETOBEK YMEbIi,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILIECTBOBaHMS, 00JIaCTh pacHpOCTpaHEHUsl, 00bEM T'OJIOBHOIO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OOJIBIIME PACHl: €BPOINECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCTIOCOOJIEHHOCTH TMPEJCTaBUTENEH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

Hoptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabnuubl u cxembl: «Bo3HukHOBeHHEe CONHEUHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasi CUCTeEMa OpraHudyeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEpPT CTPOCHHS
YeloBeKa M 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAaXOJI0K
MPEIKOB COBPEMEHHOIO 4YeNoBeKa», «J/IpeBHeimme moam», «/IpeBHue moan», «llepsbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

ObopynoBanue: myispku - «[IpoucxoxaeHue yenoBeka» (OIOCTHI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIoBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHHI.

JlaGopaTopHble U IPaKTHYeCKUEe padoThI:

[TpakTuueckast padora Ne 1. «3ydeHre HCKOMAeMbIX OCTATKOB PACTEHUIN U KUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJIOLNS OPTaHMYECKOTO MHUpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN HIIN
KpaeBeIUeCKU My3eil).

Tema 3. Opranu3mbl U OKpPY:KAKIIAs cpeaa.

DKojorusi Kak Hayka. 3ajauyd W pa3lenabl SKOJIOTMH. MeTolbl 3KOJIOTHYECKHUX
UCCIJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO UEJIOBEKA.

Cpenst  oOuTaHWs  OpPraHW3MOB:  BOJIHAs, HA3€MHO-BO3NYIIHAs, IIOYBEHHAS,
BHYTPHUOPraHU3MEHHasI.

Oxonornueckue (axroprel. Knaccudukanus sxomorundeckux (paxTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOTeHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AbGuotnyeckue  (QaxkTOphl:  CBET, TEMIEpaTrypa, BIAXKHOCTb. DOTONepuoan3M.
[TpucnocoOneHust OpraHu3MoB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronorndeckre puTMBbl.




buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJCHCTBUN: KOHKYPEHIIHUS,
XHUIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koonepamus, MyTyaJln3M, KOMMEHCAIN3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHOTHYECKUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyasauud. OCHOBHbIE IIOKA3aTENIM IOMYJISILUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpauuu:

Hoptpetst: A. 'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabnuuel u cxemsl: kapta «IIpupoansie 30Hb1 3eminy, «Cpeibl 0OUTaHUST OPTaHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaGopaTopHas pabotra Ne 3. «Mopdosioruueckue OCOOEHHOCTH PACTCHHH M3 PasHBIX
MECT OOUTAHUS.

JIaGoparopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[IpaxTuueckas padora Ne 2. «Iloacuér mioTHOCTH NOMYIISILIMM pa3HbIX BUJOB PACTEHUI.

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzMoB  —  OuoneHo3. CTpykTypbl  OuolnEeHO3a:  BUAOBAs,
IpOCTpaHCTBEHHas, Tpoduueckas (rnumiesas). Buapl-noMmuHanTsl. CBsi3u B OHOLIEHO3E.

Okonornyeckue cuctembl (dkocuctemsl). [lonarne 00 skocucreme U OHOreoreHo3e.
@OyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTesld 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysaLus, pazsutue. CyKkueccus.

[Ipupoanble SKOCUCTEMBI. ODKOCHUCTEMBI O03€p MU peK. ODKOCUCTEMAa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak paktop ycTonunBoCcTH 3KOcHUcTEM. COXpaHeHHE OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II100aTbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBeCHE U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUOMBI CYIITH.

YenoseuectBO B Ouochepe 3emin. AHTPONOreHHble U3MEHEHUss B Ouocdepe.
['moGasibHBIEC HKOJIOTUYECKUE TPOOTIEMBI.

CocymecTBoBaHue npupoAbl U dyenoBeuecTBa. CoxpaHeHHE OHOpa3HOOOpazus Kak
OCHOBa ycroiuMBocTH Ouocdepsl. OCHOBa pPALMOHAIBHOIO YIPaBICHUS IMPUPOAHBIMU
pecypcamu U UX UCHOib30BaHue. JlOCTHKEHHsI OMOIOTUN M OXpaHa IPUPOIBI.

JdemoHcTpauuu:

Ioprpetsl: A. /Ix. Tencin, B. H. Cykaués, B. 1. Bepraackuid.

Tabnuie! u cxembl: «[Iumesbie nenny», «buoieHos: coctaB u cTpykrypa», «lIpupoansie
coobmiectBa», «llemn mnuTaHus», «OKoJoruMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOrO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BOl0éMay, «ArpoueHo3», «lIpuMepHble aHTPOINOT€HHBIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxxHelmme UCTOYHMKHU 3arpsi3HEHMsS BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHelmas
coctaBisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsii d3QpexT», «DaKkTopbl
PaAMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mas cTpykrypa ouochepsi», «Pacmpocrpanenue




XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azota B mpupoe».

O06opyioBaHue: MOJEIb-ANTIITHKAIHS «Tunuunble OUOIICHO3bI», repoapmii
«PacturenpHble  cooOmiecTBay, Koutekuun — «buoneno3», «Bpeaurenm — BakHEHIIMX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIMHM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUH U KUBOTHBIX.




IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U
HA BA30BOM YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yJarIUMUCS TIPOTPaMM CPeAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
PEIMETHBIM.

JINMYHOCTHBIE PE3YJIBTATHI

B crpykType JMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUS Ipeamera «buosorusy BbIIEICHbI
CIICAYIOIIME  COCTAaBJIAIOIINE: OCO3HAHHE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPEAEIEHHUIO,
HAJIMYME€ MOTHUBALMU K OOYYEHHIO OHMOJOTMH, IEJICHANPABICHHOE pa3BUTHE BHYTPEHHHX
yOeXACHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOyYaromuXcs pPYKOBOACTBOBATHCA B
CBOCM  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYLIIUMH  CHUCTEME
OMoNorNYeckoro 00pa3oBaHMs, HaJIMYUE SKOJIOTUYECKOTO IPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIENIU ¥ CTPOUTH )KU3HECHHBIC TUIAHBI.

JInuHOCTHBIE pe3yJabTaThl OCBOEHUS Ipeamera «buonorus» AOCTUralTCs B €IUHCTBE
yueOHOM M BOCIUTATENBHON NEATEIbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCUHUCKUMU
COLMOKYJIBTYPHBIMU, UCTOPUYECKHUMHU U JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCcaM CaMOIMO3HAHUS,
CaMOBOCIIUTAaHHSI M CaMOPA3BUTHS, PA3BUTUSl BHYTPEHHEH MO3MIMU JMYHOCTH, MATPHOTH3MA,
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpyJda U CTapIIeMy MOKOJEHHUIO, B3aUMHOTO
YBOKEHUs, OCEpEeKHOTO  OTHOIICHUS K  KYJIBTYPHOMY  HACICOUI0 M TPaTUIHIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii depeparuu, Npupoe U OKpyKarolen cpee.

JIn4HOCTHBIE PE3yNbTaThl OCBOEHUS yueOHOro npeaMera «bruonorus» 10KHbBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIONIMX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacivpeHue >KU3HEHHOTO OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEATU3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHON JAESITEIbHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:KIaHCKOro BOCIIMTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKON MO3UIMKU OOYYaloIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOIIECTBa;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OsS3aHHOCTEH, YBa)K€HHE 3aKOHA H
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATENLHOCTH MPH CO3JJaHUU Y4EOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENATh COOCTBEHHYIO IO3UILHUIO 110 OTHOIIEHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUUTBIBaTh B CBOMX JEHCTBHUSAX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/JICHCTBHS JIFOJIEH C pa3HBIMU YOSKICHUSMH, KYIbTYPHBIMU IIEHHOCTSIMH U COITMAIIEHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TPOIECCE COBMECTHOI'O BBIMIOJHEHUS YYEOHBIX,
MIO3HABATENbHBIX M HCCIENOBATEIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOM eATETHHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKON TPaXKAAHCKON MACHTHYHOCTH, NATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepel PonnHONM, ropocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK M KyJBTYpY, MPOLLIOE U HACTOSIIEE MHOTOHALIMOHATIBHOTO Hapoaa Poccuu;



[[EHHOCTHOE OTHOIIEHWE K TPUPOJHOMY HACIEAWI0 M TAMITHHKAM TPUPOIBI,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE W PA3BUTHUE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uneitHas  yOexXAEHHOCTh, TOTOBHOCTb K CiIyXeHHto u 3amuTe OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAL0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUICHHE K CBOMM POJUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHHSTHS [IEHHOCTEH CEMEWHOU >XKM3HU B COOTBETCTBUHU C TPAIUIIUSIMU HApOJOB
Poccumn;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKUE YMOLIMOHAIEHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHUE IPOSBIISTH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) pusnueckoro  BoOCHHUTAHUS, (OPMHUPOBAHHMA  KYJbTYPbl  310pPOBbSI M
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MMOHMMAHUE U pealih3alus 3J0pOBOro U 0e30macHoro odpasa Ku3Hu (310pOBOE MUTAHUE,
cOOIOZICHHE TUTHEHUYECKUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
perymsipHass (QuU3HYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPU3MUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

MOHVMMAHWE IIEHHOCTH TIIPaBWJI HMHIWUBUIYaTbHOTO W KOJUIGKTHBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE IOCIICJICTBUN W HEMPHSTHS BPEIHBIX MPUBBIUCK (YIOTPEOICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JEATEIBHOCTH  TEXHOJOTMYECKOM W COUHMAIBHOMN
HANPaBIEHHOCTH, CMOCOOHOCTh WHUIMUPOBATH, MIIAHUPOBATH U CAMOCTOSTEIHHO BBHITIOIHATH
TaKyIo JACSITeILHOCTD,

MHTEpEC K pa3nu4HbIM chepam mpodeccruoHaNbHON NesSTeNbHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBII BBIOOP OyayIieit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHUIO Ha MPOTSHKEHUU Bcel
KU3HU;

7) 3K0JI0rHYecKOro BOCIIMTAHUSA:

IKOJIOTUYECKH TIeJIECO00pa3HOE OTHOIICHHUE K MPUPO/IC KaK UICTOUYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYILLIECTBOBAHMS;

TTOBBIIICHUE YPOBHS IKOJIOTHYECKOW KYIbTYPHI: NMPHOOPETEHHE ONBITA TUIAHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXKHBIX MOCIEICTBUHN ISl OKPYKAIOIIEH CpeIbl;

OCO3HaHUE TJI00ATEHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U TTyTeH UX PEIICHHUS;

CIOCOOHOCTH UCIONIB30BATh MPHUOOpETaeMble TP U3y4YEeHUN OMOJIOTHH 3HAHUS U YMEHUS
MpU peIIeHWH TPOoOJIeM, CBSI3aHHBIX C PaAllMOHAIBHBIM IMPUPOIONOJIb30BaHUEM (COOIIOIEHNE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HAMPABICHHBIX Ha COXPaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);



AKTUBHOE HENPUATUE NEHUCTBUM, NPUHOCALIMX BpEH OKPYKAKOLIEH MPUPOAHON Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKHE MOCIEACTBHS MPEANPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE€ PA3BUTOrO JKOJIOTMYECKOIO MBIIUICHUS, JKOJOTMYECKONM KYJIbTYpBI, OIIbITA
JESATEIIbBHOCTH  DKOJIOTMYECKOW  HAlpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIBHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTUM K YYacCTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEpLICHCTBOBAHNE  A3BIKOBOM W YHUTATEIbCKOM  KYJIBTYpbl KaK  CpEICTBa
B3aMMOJICHCTBUS MEXKIY JHObMHU U IT03HAHUS MUPA;

IIOHUMaHHe creuupuKd OMOJIOTMU KaK HayKd, OCO3HaHHs €€ pojid B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHUH NpodeM COXpaHEHUs! IPUPOIHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHU JUIsl COBPEMEHHOM LIMBMIIM3ALUU: 00ecreueHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelaTb pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, IOUCKA MyTeH BbIX0/a U3 TI00albHBIX
HKOJIOTMUYECKUX NPOOJIEM U OoOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJOTMYECKUX 3HAHUH B I[€JSX HOBBIIMICHUS OOLIeH
KYJBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoit pu U3y4eHUH ONOIIOTHH;

[IOHMMAaHHUE CYIIHOCTHM METOJOB IIO3HAHMS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJydyaeMble 3HaHUS s aHauu3a U OOBSCHEHUS SIBICHUMN
OKpPY’KAaIOIIEro MUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTh OOOCHOBAaHHbIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BATh OWOJIOTMYECKUE 3HAHUS JJIs pelieHUus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HAYYHOW JESTebHOCTH, TOTOBHOCTh OCYIIECTBIATh MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEINpPEPhIBHOMY OOpa30oBaHUI0 U CamMO0Opa30BaHUIO, K
AKTUBHOMY TIIOJIyYE€HUIO HOBBIX 3HAaHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOEHMsI yueOHOro mnpenMera «buonorus» BKIIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIME [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAyuYHbIM (akT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaONI0eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJbHbIE
yueOHble JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00eCIeunBaOIIne
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIIbHOW KOMIETEHIMH O0YYaroluxcs,
CHOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHbIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHOW ITPAKTHKE.

MertamnpeaMeTHble pe3ysbTaThl OCBOEGHHUS MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHuUs
JOJIKHBI OTPAXKATh:



OBi1aieHNe YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHeE TeHCTBHUS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M AKTYaIM3HPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHWW 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAU3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHMS), PACKphIBATh CMBICT OHOJOTHUYECKHX
MOHSITHH (BBIIEIATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHSITUSIMH ),

OTIPENeNIATh IEIH JEATSILHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUM HUX JIOCTHIKCHUS,
COOTHOCHUTH PE3yJIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIOJIb30BaTh OHOJIOTUYECKHE TMOHATUS Il OOBSICHEHUS (aKTOB W SIBICHUU KHBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJICHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSITh CXEMHO-MOJICTIbHBIC CPENICTBA IS MPEACTABICHUS CYNIECTBEHHBIX CBS3CH U
OTHOILEHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAaK)Ke MPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabarbiBaTh IUIAH pEIICHUS MPOOJeMbl ¢ y4ETOM aHAIM3a UMCHOIIUXCS
MaTepUaIbHBIX H HEMaTEPHUATBHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTh, OI[CHUBATh COOTBETCTBUE PE3YJbTATOB LIEISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX PEATBbHOrO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KU3HCHHBIX TPOOIIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:

BJIQJICTh HABBIKAMU y4eOHO-HCCIICAOBATEILCKOW U MPOCKTHOW JICATEIIbHOCTH, HAaBBIKAMU
paspeuieHus mpooieM, cnocoOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOIOB
pelIeHHs TPAKTHYESCKHX 3a/1a4, TPUMEHEHHIO Pa3JINYHbIX METOIOB TIO3HAHUS;

WCIIOJIb30BaTh PAa3IMYHBIC BHJBI JCATCILHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

(hopMUPOBATh HAYYHBIN TUIT MBIIIJICHUS, BIAJAETh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7aud B OOpA30BATENbHON AEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISTH TPUYUHHO-CIECTBEHHBIE CBS3M UM aKTyalU3UpOBaTh 3aJauyy, BBIABUTATh
TUTOTe3y €€ pelIeHHs, HAaXOIUTh AapTyMEHTHI IS JOKa3aTelbCTBA CBOWX YTBEPXKICHHI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3WPOBATh TIOJNYYCHHBIC B XOJAC pCIICHHS 3a7add Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OICHUBAThH MPUOOPETEHHBIN OIBIT;

OCYIIECTBIATH 1IEJICHANPABICHHBIN MOWCK MEPEeHOoca CPEICTB U CIIOCOOOB JCHUCTBUS B
po)eCCHOHAIBHYIO CPENY;

yMeTb TIEPEHOCHTh 3HAaHWA B T[IO3HABATENBHYI0O M  MPAKTHYECKyl0  o0yacTu
KHU3HECITCILHOCTH,

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIBUTATh HOBBIC WJCH, MpeAiiaraTb OPUTHHAIBHBIC IMOAXOABI W PEIICHUS, CTaBHUTH
poOJIEMBI U 3aJ1a4H, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3NIMUYHBIX MCTOYHUKAX MH(OpManuu (TeKcTe ydyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOH JTHTEepaType, OMOIOTHYECKUX CIIOBAPSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX



0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pPa3IUYHBIX BHIOB U (OpM
MIPEACTABIICHMS], KDUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

(dbopMyIHpOBaTh 3ampochl M NPUMEHATH pa3IMYHbIE METOIBl MPH TOUCKE U OTOOpE
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU4eOHbBIX 3a/1a4;

npuoOpeTaTh OMBIT UCIOJIb30BAaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIH,
COBEPILECHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAHUS PA3JIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY NPEACTaBICHUS OMOJIOTHYECKOM
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIOJb30BAaTh HAYYHBIA S3bIK B KAayeCTBE CPEJCTBa NpU paboTe ¢ OMOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYecKue, (PU3NYeCKue U MaTeMaTHUeCKHUe 3HaKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

BJIAJIETh HAaBbIKAMHM pPACIO3HABaHMA U 3aIIUTHl MHPOpPMAUUH, HHGOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OgBiajeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMMU :

1) oomenne:

OCYILIECTBIISATh KOMMYHHKAIIMU BO BCEX c(pepax KM3HU, aKTUBHO y4acTBOBAaTh B 1MAJIOre
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKIECHHSI OTHOCUTEJIbHO BBINOJHEHMSI NpeJylaraeMoi 3aJayd, Y4YWUTHIBaTb HWHTEPEChl U
COTJIACOBAHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrno3HaBaThb HEBepOaJIbHbIE CpEeACTBa OOIIEHHS, NOHMMATh 3HAUEHUE COLUAIbHbBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DJIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMU OOIIEHUS U B3aUMOJACHMCTBUS, MOHMMATh HAMEPEHUS
JOPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
bopMyIUpPOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C MCIIOJIb30BAaHHEM S3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MIOHMMAaTh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBHUYaIbHON pabOTHI MpH
pelieHny OMOoJ0TrnYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH yueOHOM 3a1auu;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX AEMCTBUH ¢ Y4ETOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATh LE€JIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BBIBATb M KOOPJIWHUPOBATH
JEUCTBUA IO €€ INOCTMKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPElNeNATh POJIM C YyUETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh KauYeCTBO CBOETO BKJIAa/la U KAXXJI0TO YYaCTHHKA KOMaH bl B OOLIUIl pe3ynabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLICHUBATh WJEU C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TO3UTHBHOE CTPATETMYECKOE IIOBEACHHUE B PA3JIMYHBIX CHUTyalMsIX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€CTBUAMM:

1) camoopranu3amus:

UCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS IS BBIABICHUS MNPOOJEM M UX pelleHus B
’KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUHN 1IeJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpPYXKarOIINX;



CaMOCTOSITENIHO OCYILECTBIISATh IMO3HABATEIbHYIO JEATEIbHOCTD, BBIABISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3aJayl B OOpa30BaTEIbHOW NEATEIHHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTaBJISITh IUIAH PELIEHUs IPOOIEMbI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacImpsATh paMK1 y4eOHOTO IPeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSABICHUIO ILIMPOKOW HPYIUIMH B Pa3HbIX
00J1aCTSAX 3HAaHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIaJICTh HaBbIKAMU MTO3HABATEIBHOMN peIEeKCUU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUI
U MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHM, HCIOIb30BATh NPUEMBI pedIieKCuu
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHMBATbh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHUS 110 UX CHWKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX [P aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsiTHE CeOsI H APYTHX:

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMINOKY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMH JPYroro YeJIOBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

IIpenmetHnsie pe3ynbTaThl ocBoeHus mnporpammbl COO 1o Ouosorun Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
Croco0bl JNeNCTBUI 1o OCBOEHHUIO, UHTEPIIPETALUA
U IpeoOpaz0BaHuUI0 3HAHUN, BUJIBI JESATEILHOCTH 10 MOIYYEHHIO HOBOT'O 3HAHUSI U IPUMEHEHUIO
3HaHUH B pa3lMYHBIX YYEOHBIX CHUTYyallUsX, a TAKXKE B PEAJbHBIX >KU3HEHHBIX CHUTYalUsX,
CBA3aHHBIX ¢ Ouosorueil. B mporpamme mnpenMeTHble pe3yabTaThl IMPEJICTaBIEHBI MO TrojiaM
o0OyueHusl.

[IpenMeTrHble  pe3ynbTaThl OCBOEHHUs yueOHoro mpenmera «buonorus» ¢ 10
KJlacce TOJKHBI OTPaXKarTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTUM B CHUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHuE OMOJOTHMYECKX TEPMUHOB M NOHATUMN: KU3Hb, KIIETKA,
opraHusM, Meraboiau3sM (0OOMEH BeIeCTB M  MpEeBpalleHue HHEPruu), ToMeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEJICHUE
(penpoyKius), HaCIeCTBEHHOCTh, H3MEHYMBOCTh, POCT U PA3BUTHUE;

yYMEHHE Hu3Jaratb OWOJIOTMYECKHE TeOopuHu (KJIETOYHas, XpOMOCOMHas, MyTallMOHHas,
LEHTpaJlbHas JO0rMa MOJIEKYJIsIpHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 IEeHTpax MHOroo0Opa3usi U IPOUCX0XKIEHUS KyJIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeaessaTh IPaHULIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIaJIETh METOJaMH HaYyYHOT'O MO3HAHUS B OMOJOTHU: HAOIIOJIEHHE U ONUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOrO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyUYEHHBIX DPE3YJIbTAaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH Y 3aKOHOB, YMEHHE JI€JIaTh BBIBO/IBI HA OCHOBAaHUY NOJYYCHHBIX PE3yJIbTaTOB;



YMEHHUE BBIIEATH CYIIECTBEHHBIC MPHU3HAKH BUPYCOB, KJIETOK MPOKAPUOT M IYKApPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH NPOLIECCOB: 0OMEHA BELIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M HHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAJIbHOIO PAa3BUTUSA
opraHusma (OHTOTEHE3);

YMEHUE NMPUMEHATH MOJIy4YeHHbIE 3HaHUS JUIsl OOBSICHEHUS! OMOJIOTMYECKUX MTPOLIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIEHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBHOIO
IPUPOONOIB30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TEHETHYECKHE 3aJaud Ha MOHO- U JUTMOpHUAHOE
CKpEIIMBaHKE, CLEIUICHHOE HACIEI0BaHHE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKpPEIIMBAHUS
JUI IpeJiCKa3aHMsl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE paboThl, COOMI0IATh MpaBUiIa MPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OICHWBATh M WHTEPIPETHPOBATH HH(GOPMAIHMIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACMEKThI COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE co37aBaTb COOCTBEHHbIE IIMCHbMEHHBIE U YCTHBIE COOOLIEHUs, 00oO0mIas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

IIpenmetHple  pe3ynbTaTbl OCBOEHUS  yueOHoro mnpenmera «buonorus» ¢ 11
KJlacce JI0JKHBI OTpaXarh:

Cc(OPMHUPOBAHHOCTh 3HAHUH O MeCTe M POJM OMOJOTMM B CHUCTEME HAay4HOIO 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIEHOW TPaMOTHOCTH YEIIOBEKa [T PEIICHHS KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEp)KaHUE OWOJOTHYECKUX TEPMHHOB U TOHATHH: BHJ,
NOMyJsiMsl,  TeHOQOHJI,  SBONIONMS,  JABWXKYIIME  cuibl  ((pakTopbl)  3BOJIOLUH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHMJI000pa30BaHUE, SKOJIOTMYECKHE (DAKTOpPbI, IKOCUCTEMA,
IPOAYIEHTH, KOHCYMEHTBI, PpEIYIEeHThl, IeNH MUTaHHUSA, OJKOJOTHYecKas MUpaMuia,
OuoreoneHo3, onocgepa;

YMEHHE Wu3JaraTh OwWoNorudeckue Teopur (dBOJdrONMOHHass Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUsl HBOJIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoablmeBoro cxozacrsa K.
M. bapa, yepenoBanus INaBHbIX HampasieHuil u nyteil spomonun A. H. CeBeprioBa, yueHus o
6uocdepe B. U. BepHajckoro), onpeaensTb rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIJIETh METOJaMH HAYyYHOTO TO3HaHUS B OMOJIOTHH: HAOIIOJCHNE U OMUCAHNE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBIEHUH, OpraHu3alus M TIPOBEJEHHE OUOJOTHYECKOTro
OKCTIEPUMEHTA, BBIABIDKEHHE THUIIOTE3bI, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BBHIBOBI HA OCHOBAaHHUHU TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIJCNATh CYIIECTBEHHBIE IPHU3HAKH CTPOEHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOIYJISIIIUI, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHW3MOB, JCHUCTBHUS JKOJOTHYECKHX (HDaKTOpOB Ha
OpraHu3MBl, IEPEHOCA BEIECTB U MMOTOKA SHEPIHU B HIKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUI
B JKOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHMOTCOXMMHUYECKHX IHUKIOB B
ouocdepe;



yMEHHUE MPUMEHSATH MOJy4YeHHbIE 3HAHUS JUIsI OOBSICHEHUSI OMOIOTHYECKUX MPOIIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIECHUI B TOBCETHEBHOM KU3HHU C IENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
rPaMOTHOTO TMOBEACHHUSI B OKpYKalolled MNPUPOAHON Cpele, MOHMMaHue HeO0OXOAUMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu Uit panroHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh JJIeMEHTapHble OMOJIOTWYECKHE 3a/laud, COCTABIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUU B KOcHUcTeMax (L[eNH MUTaHuUsA);

YMEHHUE BBINOIHATH JTa0OpaTOpHbIE U MPaKTHYECKUE PadOThI, COOIIOAATh MpaBHUia MpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHUYECKH OIICHWBAaTh W HMHTEPIPETUPOBATh MH(POPMALNIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO IICEBJOHAYUYHBbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBOi HWH(pOpPMAlNK, HAYYHO-TIOMYJSPHbIE MaTepUalibl), pacCMaTpUBaTh TIJI0OAIBLHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YMEHHE CO3/1aBaTb COOCTBEHHBbIE THCbMEHHbIE U YCTHBIE coOOIIeHHus, 00001as
OnoNornyeckyr0o WHGPOPMAIMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAaMOTHO HCIOJBh30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KosmmuectBo wacos DnexTpoHHbIE (ITUPPOBEIC)
n/m Bcero | Konrpoasnsie | IIpaktuueckue | 00pa3oBaTeiIbHbIE PECYPCHI
paboThI paboThI
1 buonorus kak Hayka 2 0.5 Bubmmnorexa [IOK
https://m.edsoo.ru/7f41c292
2 JKuBble cucteMbl U UX OpraHu3aIus 1 bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 bubmuorexa [IOK
https://m.edsoo.ru/7f41c292
4 KuznenesaTenbHOCTD KIIETKH 6 Bbubmoreka [IOK
https://m.edsoo.ru/7f41c292
5 Pa3zMuoxeHre 1 MHAUBUAYATBHOE PA3BUTHE OPTraHU3MOB 5 1 bu6mnorexa LIOK
https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh U M3MEHUYUBOCTb OPTaHU3MOB 8 1.5 Bu6moreka [IOK
https://m.edsoo.ru/7f41c292
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 Bu6muoteka [JOK
https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpemst 1 1 Bu6muorexa [JOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 4
11 KUJIACC
Ne HanmenoBanue pa3nenoB 1 TeEM IPpOrpamMMsl KonnyecTBo yacos DnexTpoHHbIE (IU(PPOBHIE)
n/m Bcero | Kontponbhsie | TIpakTudyeckue | 00pa3oBaTelbHbIE PECYPCHI
paboThI paboThI
1 DBOJIIOLIMOHHAS OHUOJIOTHUS 9 1 Bu6mmnoTexa [IOK
https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEHME U pa3BUTHE KU3HU HA 3eMiie 9 0.5 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 Bbubamoreka LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01mecTBa ¥ SKOJOTHYECKHE CHCTEMBI 9 Bub6nuoreka [IOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOe Bpems 2 2 Bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5
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ITOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KonnyecTBo yacos Hara DNEeKTPOHHBIE UPPOBBIE
n/n Bcero | Kourposbabie | Ilpaktuueckue | u3ydeHHs | 00Opa3oBaTelIbHBIE PECYPCHI
paboThI paboThI
1 buonorus B cucreme Hayk 1 02.09 bubnuotexa [JOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTozp! TO3HAHUS KUBOW IPUPOIBI. 1 0.5 09.09 bu6mmoteka LIOK
[Tpaktuyeckas padora Ne 1 «Mcnonb3oBanue https://m.edso0.ru/863e6122
pa3IMYHBIX METOOB IPU U3yYCHUU
OMOJOTHYECKIX 00BEKTOBY
3 buonoruueckune cucTeMsl, TPOLIECCH U UX 1 16.09 bubnuoreka [IOK
U3y4YCHUE https://m.eds00.ru/863e6564
4 XUMHUYeCKUI cocTaB KJIeTKU. Boma u 1 23.09 bu6nuorexa [IOK
MHHEPAJIbHBIC COJIN https://m.edso00.ru/863e674e
5 benku. CoctaB u crpoeHue 0eKoB 1 30.09 bubmuoreka [JOK
https://m.edso0.ru/863e6b72
6 depMeHTbI — OMOJIOTHYECKHE KaTallu3aTOPhI. 1 0.5 07.10 bubmuoreka [JOK
JlabopatopHas pabota Ne 1 «M3yuenue https://m.edsoo.ru/863e6b72
KaTaJIMTUYECKOM aKTUBHOCTH (PEepMEHTOB (Ha
prMepe aMHJIa3bl WM KaTasla3bl)»
7 VYraeBopl. JIunuas 1 14.10 bubmuorexa [JOK
https://m.eds00.ru/863e6870
8 Hyxneunossie kucinorsl. AT® 1 21.10 bubmuoteka [IOK
https://m.edsoo.ru/863e6d5c
9 HcTopus u Metoasl n3ydeHus kiueTku. Knerounas 1 11.11 bubmuoteka [IOK
TEOpHs https://m.eds00.ru/863e6e88
10 | Knerka xak 1nieocTHast )KiuBast CUCTEMA 1 18.11
11 | Crpoenue 3yKapuOTHUECKOM KIETKH. 1 0.5 25.11 bubmuoreka [IOK

JlaGopaTtopnast pabota Ne 2 «M3yuenue cTpoeHHst
KJICTOK PACTeHUH, )KUBOTHBIX, IPUOOB U OakTepuit
07T MUKPOCKOIIOM Ha TOTOBBIX MHUKpOITpenapaTax
U MX ONTHCAHUE

https://m.edsoo.ru/863e6ff0
https://m.edso0.ru/863e716¢
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12 | OOMmeH BewecTB WIHM META00IN3M 02.12 but6mmoreka [IOK
https://m.edso00.ru/863e766¢
13 | ®orocunTe3. XeMOCUHTE3 09.12 but6mmoreka [IOK
https://m.edso0.ru/863e7c98
14 | DHepreTuyeckuii 0OMeH 16.12 bubnuotexa [JOK
https://m.edsoo.ru/863e7aae
15 | XXu3HeHHbIN UK KIeTKH. JIeIeHne KIIETKH. 05 23.12 but6mmoreka [IOK
Muro3. Jlabopatopras padora Ne 3 «Habmoaenue https://m.edso0.ru/863e7dc4
MHTO32a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIpEnapaTax»
16 | buocunte3 Oenka. Peaknys MaTpuyHOTO CUHTE3a 30.12 bu6nuorexa [IOK
https://m.edso00.ru/863e796e
17 | Tpancusius — OnocuHTE3 OelKa 13.01 bu6nmorexa [IOK
https://m.edso00.ru/863e796e
18 | Heknerounsie (hopMBbI )KU3HH — BUPYCHI 20.01 bubnmnoreka HOK
https://m.edso00.ru/863e7540
19 | ®opmbl pa3MHOKEHHS OPTaHU3MOB 27.01 bubmuoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 | Meiio3 03.02 bubmmorexa [JOK
https://m.edsoo.ru/863e7f4a
21 | OGpa3zoBaHMe U Pa3BUTHUE MOJIOBBIX KJIETOK. 0.5 10.02 bubmuoreka [JOK
OmnonorBopenue. JlaboparopHas padota Ne 4 https://m.eds00.ru/863e81b6
«M3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpEnapaTax»
22 | UnauBuayaabHOE pa3BUTHE OPraHU3MOB 17.02 bubmuorexa [IOK
https://m.edso00.ru/863e8436
23 | 'eneTuka — Hayka O HaCJIEJACTBEHHOCTH U 24.02 bubmuoreka [IOK
U3MEHYHUBOCTH https://m.edso00.ru/863e86f2
24 | 3aKOHOMEpPHOCTH HACJIEJOBAHUS MPU3HAKOB. 03.03 bubmuoteka [IOK
MoHOTrHOpHIHOE CKPEIMBAHUE https://m.eds00.ru/863e8878
25 | lurubpunHoe cKkpenBanue. 3aK0H 10.03 but6mmoreka [IOK
HE3aBHCUMOTI'0 HACJICIOBAHUS IIPU3HAKOB https://m.edso00.ru/863e89a4
26 | CrerieHHOE HACJIeJOBaHUE TTPU3HAKOB. 0.5 17.03 but6mmoreka [IOK
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JlaGopaTtopnas pabora Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPUIHOTO M JTUTUOPUIHOTO
CKPEIIMBAHUS Y JPO30(HIIBI HA TOTOBBIX
MHUKpOIpenapaTax»

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

27 | I'eneruka nona. HaciemoBanue Mpu3HAKOB, 1 24.03 but6mmoreka [IOK
CICTIJICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
28 | UsmenunBocts. Henacnencreennas 1 0.5 07.04 but6mmoreka [IOK
u3MeH4YHBOCTh. JlaboparopHas padota Ne 6. https://m.edsoo.ru/863e8efe
W3yueHre MoupUKaIMOHHOW U3MEHUYHNBOCTH,
MOCTPOCHUE BAPHAIIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»
29 | HacriencTBeHHast H3MEHYUBOCTE. JlJaboparopHast 1 0.5 14.04 bubnmoreka [JOK
pabota Ne 7. «AHayn3 MyTanuil y 1po30Qp bl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIPEIapaTaxj
30 | I'enernka yenoBeka 1 21.04 bubmuorexa [JOK
https://m.edso0.ru/863e8d78
31 | O600wmenue 1o Teme «HaciieacTBEHHOCTh U 1 1 28.04
W3MEHYUBOCTH OPTaHU3MOBY
32 | Cenekuus Kak Hayka M IPOLECC 1 05.05 bubmuoreka [JOK
https://m.edso00.ru/863e9214
33 | MeTobl ¥ JOCTHKECHHSI CEICKITUU PACTEHUHN | 1 12.05 bu6anoreka IIOK
YKUBOTHBIX https://m.edso00.ru/863e9214
34 | buoTexHONOTH KaK OTPaciib MTPOU3BOJICTBA 1 19.05 bubmmoreka [JOK
26.05 https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4
11 KJIACC
Ne Tema ypoka KonnuecTBo yacos Hara DneKTpoHHbIE HU(POBBIE
n/n Bcero | Konrponeubie | Ilpaktuueckue | H3y4eHHs o0pa3oBaTenbHBIE PECYPCHI
paboThI paboThI
1 DBOITIOUS 1 METOIBI €€ N3yUeHUS 1 02.09 bubmuoreka [IOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3Butus npeactaBieHuii 00 SBOTIONNN 1 09.09 bubnuorexa [JOK
https://m.eds00.ru/863e9570
3 MUKpPOIBOITIONHUS 1 16.09 but6mmoreka [IOK
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https://m.edsoo.ru/863e9cle

4 [Momynsaus Kak 3JIeMEHTapHas eIMHUIA BUJA U 0.5 23.09 Bu6muoteka [JOK
sBoJrorun. Jlaboparopuas padora Ne 1 https://m.edso0.ru/863e99c6
«CpaBHEeHHE BUI0B IO MOP(OIOTHYECKOMY
KPHUTEPUIO»

5 JIBIKy1IME CHITBI (3JIEMEHTapHBIE (PAKTOPHI) 30.09 Bu6muoteka [JOK
HBOJIOIHH https://m.edsoo.ru/863e9da4

6 EctectBennblit oT00p 1 ero Ghopmbl 07.10 bubmuoreka [IOK

https://m.edsoo.ru/863e9ed0

7 Pe3ynbTarhl 3BOIIOLUHN: IPUCIIOCOOIEHHOCTD 0.5 14.10 bubnmnorexka HOK
OpraHu3MoB u BuaooOpazoBanue. JlaboparopHas https://m.edsoo.ru/863e9fde
pabota Ne 2 «Oncanue mpucrnocodIeHHOCTH
OpraHu3Ma u €€ OTHOCUTEIBHOTO XapaKTepay

8 Hanpasnienust u myTd MaKpo3BOJIIOLIMU 21.10 bubnmnorexka HOK

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

9 Heo6paTuMoCTh 3BOJIIOLIUT 11.11

10 | UcTopwust »u3HM Ha 3eMiie U METOJIbI € U3YYCHUS 18.11

11 | T'unoTe3sl NPOUCXOXKIEHHS KU3HU Ha 3emiie 25.11 bu6muoreka [JOK

https://m.edsoo.ru/863ea5a6

12 | Pa3Butue xu3HU Ha 3eMJe 10 3paM U MepHoaaM 02.12 bu6muoreka [JOK

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

13 | OcHOBHBIE ATaIbI FBOJIIOLUU PACTUTEIILHOTO U 0.5 09.12 bu6muoreka [JOK
’KUBOTHOTO MHupa. [IpakTryeckas padora Ne 1 https://m.edso0.ru/863ea8bc
«M3ydyeHnue UCKONaeMbIX OCTaTKOB PACTCHUN U
KUBOTHBIX B KOJIJICKITHSIX)

14 | CoBpeMeHHas cuCTeMa OPraHu4ecKoro Myupa 16.12 bubmuorexa [IOK

https://m.edsoo.ru/863ea48e

15 | DBomrorus YenoBeka (aHTPOMOTeHe3) 23.12 bubnmnorexa [JOK

https://m.edsoo.ru/863eac2c

16 | dewmwxymue cuibl ((hakTophl) aHTPOIIOTEHE3a 30.12 bubmuoreka [JOK

https://m.edsoo.ru/863ead44

17 | OcHOBHBIE CTaANH DBOJIIOIMY YETOBEKA 13.01

18 | YenoBeueckue pacsl U MPUPOIHBIE A TALIMN 20.01 bu6muotexa [JOK

YCJI0BCKAa

https://m.edsoo.ru/863eaea?



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

19 | OGo6menue mo TeMe «BO3HUKHOBEHNE U PAa3BUTHE 1 27.01
KU3HHU Ha 3eMJIe»
20 | Dkojorus Kak HayKa 1 03.02
21 | Cpenpl 0OMTaHUS U HKOJIOTHYECKUE (PaKTOPHI 1 10.02 Bu6muotexa [JOK
https://m.edsoo.ru/863eafec
22 | AGuornueckue daxtopsl. JlJabopaTopnas padora 1 0.5 17.02 Bu6muoteka [JOK
Ne 3. «Mopdoornyeckre 0COOEHHOCTH pacTEHUi https://m.edsoo.ru/863eb10e
13 pa3HbIX MecT oOuTanus». JlaboparopHas padora
Ne 4. «BnusiHuE cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa»
23 | buotnueckue hakTophl 1 24.02 bubnnorexa [JOK
https://m.edsoo.ru/863eb348
24 | DKOJIOTUYECKHE XapaKTePUCTUKHU TOMYIISLUH. 1 0.5 03.03
[IpakTuueckast padora Ne 2 «Iloacuér minotHocTH
TIOMYJISIIIUI Pa3HBIX BHJIOB PACTCHHIN»
25 | CooOmiecTBa OpraHU3MOB — OHOIIEHO3 1 10.03 bubnnorexa [JOK
https://m.edsoo.ru/863eb46a
26 | DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 17.03 bubnnorexa [JOK
https://m.edsoo.ru/863eb46a
27 | OCHOBHEBIC TTOKA3aTeIN SKOCUCTEMEL. 1 24.03 bu6nunorexa LIOK
Dkosnoruyeckue mupaMuibl. CBOWCTBA IKOCUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus
28 | IlpupoiHBIE YKOCHCTEMBI 1 07.04
29 | AHTPONOT'€HHBIE IKOCUCTEMBI 1 14.04
30 | buocdepa — rirobampHas SKOCHCTEMa 3eMITH 1 21.04 bubmmroreka [JOK
https://m.edsoo.ru/863ebb5e
31 | 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OHOChephI 1 28.04 bubnuoteka [JOK
https://m.edso0.ru/863ebd16
32 | YenoseuecTBo B Ouochepe 3emuaun 1 05.05
33 | CocymecTBoBaHME MPUPOBI U YEITOBEUSCTBA 1 12.05 bu6mmoreka [JOK
https://m.edsoo.ru/863ebale
34 | O606meHue Tembl «Coo01IecTBa U SKOJIOTHUECKUE 1 19.05
CUCTEMBD) 26.05
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2.5



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

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM

10 KJIACC

OBPA30BATEJILHOMN ITPOI'PAMMBI

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa3oBaTe/ILHOM
NMPOrpamMMbl cpeHero 001ero oopa3oBanus

1

CchopMupoBaHHOCTH 3HAaHUI O MECTE U POJIM OUOJIOTUM B CUCTEME HAYYHOI'O 3HAHMSA
€CTECTBEHHBIX HayK, B (POPMHPOBAHMHN COBPEMEHHON €CTECTBEHHO-HAYUYHOH KapTHUHBI
MHUpPa U HAYYHOTO MHUPOBO33PEHUS; O BKJIAJE POCCHUICKUX M 3apyOeKHBIX YUEHBIX-
O0uoJ0roB B pa3BuTHE OHONOrMU; (PYHKIMOHAIBHON T'PAMOTHOCTH YeJIOBEKa IS
pelIeHns KU3HEHHBIX 3a7a4

VYMeHue pacKpbIBaTh COJEpKaHUE OWOJIOrMYECKUX TEPMUHOB M TOHSTUI: >KU3HB,
KJIETKa, OpraHu3M; MeTabomu3M (0OMEH BeIIECTB M TPEBpPALICHUE SHEPTHH),
romeocrta3  (caMOperyysilus), ypOBHEBas ~ OpraHH3alus  JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BEJICHHE (PETPOAYKIUS), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT H
pa3BHUTHE

YMeHue nznaraTtb OMOJIOTHYECKUE TEOPUH (KIJIETOYHAs,, XPOMOCOMHAs, MyTallMOHHA ),
3akoHbl (I. Mennens, T. Moprana, H.W. BaBuioBa) u yueHuss (0 LEHTpax
MHOro0oOpasusi W TPOUCXOXKICHUS KyIbTypHBIX pacteHuid H.M. Basunoga),
OIIPEAEIIATh T'PAHULIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM

YMeHue BiageTb METOJaMM HAy4YHOro IIO3HaHUs B Ouonoruu (HaOmroAeHue Hu
ONMCAHUE JKMBBIX CHCTEM, IPOLECCOB M SBJICHUM; OpPraHU3alus M IPOBEACHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIABM)KEHUE T'MIIOTE3bl; BBIABICHHE 3aBUCHUMOCTHU
MEXIy HCCIEAYeMbIMH BEIUYMHAMH, OOBSICHEHHE TIOJIYYEHHBIX pe3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAy4YHBIX IIOHATUN, TEOPUM U 3aKOHOB; YMEHHE J€JIaTh BBIBOJbI HA
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB)

YMeHHe BBIICIATh CYIICCTBEHHBIC MPHU3HAKH BHUPYCOB, KICTOK IPOKAPHOT U
BYKapI/IOT, OJHOKJICTOYHBIX U MHOT OKJICTOYHBIX OpFaHI/I?:MOB; OCO6€HHOCTI/I HpOHeCCOB
0oOMEHa BEIIECTB M MPEBpAIlCHHUS SHEPTHH B KIETKe, (DOTOCHHTE3a, IMJIACTUYECKOTO U
HHEPreTHYEeCKOr0 OoOMeHa, XEMOCHHTE3a, MHUTO3a, Meho3a, OIUIOIOTBOPEHHUS,
pPa3sMHOXKCHHUS, HHIUBUIYAJbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3)

YMenmne MNPUMCHATH ITOJIYUYCHHBIC 3HAHUA IJIA 00BICHEHHST OMOJIOTHUYECKUX IIpoLEeCCOB
U SIBIICHHUH, JUTS MPUHATUS NPAKTHYECKUX PEIICHUH B MIOBCEJHEBHOW KM3HU B IIEIAX
obecrieueHHs 0E30IACHOCTH CBOETO 3/I0POBBbSI M 37J0POBBSI OKPYKAIOIIUX JIFOJIEH,
COOJIO/IEHUsT HOPM T'PaMOTHOTO IOBEJCHUS B OKPYKAalOIIEH MNpPUPOAHOU cpene;
IIOHUMaHUuEC HCO6XOI[I/IMOCTI/I HCII0JIb30BaHUA I[OCTI/I)KCHI/Iﬁ COBpeMCHHOI\/JI OHOJIOTHU U
OMOTEXHOJIOTUH JUIS PAIlIOHATIBHOTO MTPUPOIONIONB30BAHUS

VYMmenue pemaTth 3JICMCHTAPHBIC TCHECTUYCCKHUE 3aJadid Ha MOHO- H I[I/IFI/I6pI/I)IHOC
CKpCHIMBAHUEC, CICIIJICHHOC HACICAOBAHUEC, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOFO
CKpCHIMBaHUA IJIA IPCACKa3aHnd HACIICAOBAHUA IPU3HAKOB Y OPraHu3MOB

YMeHue BBINONHATH Ja00OpaTOpHBbIE W MpaKTUYeCKHe paboThl, COOMIOAATh MpaBUiIa
1pu paboTe ¢ y4eOHBIM U JTJaOOpaTOPHBIM 000PYJOBAaHUEM

YMeHue KpUTHUECKH OLEHUBATh U MHTEPIIPETHPOBATH NHPOPMAIUIO OHOIOTHIECKOTO
coJiepKaHUsl, BKJIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS W3 PA3JIMYHBIX HCTOYHHUKOB
(CMU, HayuHO-TIONyNSpHBIE MaTEpHAalbl); dTHYECKHE ACHEKThI COBPEMEHHBIX HC-
CJeIOBaHNM B OMOJIOTUH, MEIUIIMHE, OMOTEXHOIOTHHI

10

YMeHue co31aBaTh COOCTBEHHbIE NMHCBMEHHBIE M YCTHBIE COOOIIeHHs, 000011as
OMOJI0rMYecKy0 HH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmnapat OMOJIOTHH




11 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa3oBaTe/ILHOM
NPOrpamMMbl CpeIHero oo0uero 06pa3oBaHus

1

CdhopMupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHUHU COBPEMEHHON E€CTECTBEHHO-HAYYHOMN
KapTHHBI MHpa U HAyYHOTO MUPOBO33PEHHUS; O BKJIA/IE POCCHICKHX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUHY; (YHKIIMOHAIHLHOW TPAMOTHOCTH YeJIOBEKa
JUTSl pEIICHUS KU3HEHHBIX 3a]1a4

YMeHHe pacKphIBaTh COJCpXKAHHE OMOJIOTMYECKHMX TEPMUHOB W IOHATUH: BUJ,
MOMYJISIIKS, TEHO(OH, SBOJNIONHS, IBUXKYIIHE CHIBI ((PaKTOPBI) HSBOJOIHH,
MPHUCIIOCOOJICHHOCTh OPraHW3MOB, BHJI000pa30BaHME, HSKOJOTHYECKUE (HAaKTOPHI,
IKOCUCTEMA, TPOIYLIEHThI, KOHCYMEHTBI, PEIYIICHTHI, [IETIH MUTAHUS, YIKOJIOTHIECKas
nupamujia, OnoreoneHos, onochepa

YMeHue wu3naratb  OMOJIOTMYECKHE TEopuu  (dBOMIOIMOHHAs  Teopust Y.
I[apBI/IHa, CUHTCTHUUYCCKAasA TCOpHUA 3BOJIIOIII/II/I), 3aKOHBbI u 3aKOHOMCPHOCTHU
(3aponpimeBoro cxonctBa K.M. bapa, yepenoBaHusl TJIaBHBIX HAIPaBJICHUH U ITyTed
somoniud A.H. CeseproBa, yuenus o 6uochepe B.W. Bepnaackoro), onpenensite
I'paHulbl UX MPUMCHUMOCTHU K JKUBBIM CUCTCMAaM

YMeHue BiaJeTh METOJAAMH HAy4YHOTO TO3HaHUS B Ouonoruu (HaOMIOACHUE U
OMHMCaHUE JKUBBIX CHUCTEM, MPOIECCOB U SBJICHUIN; OpraHu3amusl ¥ MpoBeJAcHUEe OHOo-
JIOTUYECKOTO HJKCIEPUMEHTA, BBIIBI)KCHHE THUIIOTE3bl; BBIABICHUE 3aBUCUMOCTHU
MEXAYy HCCIEAYEeMbIMH BEIUYMHAMHU, OOBSICHEHHE TMOJYUYEHHBIX pPEe3y/lIbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX TIOHSITHI, TEOPUM U 3aKOHOB; YMEHHE JIeJIaTh BHIBOJIBI HA
OCHOBAHUU MOJYYCHHBIX PE3YJIHTATOB)

YMeHue BBIICIATh CYIECTBEHHBIC MPHU3HAKUA CTPOCHHS OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, TOIMYJISIMMA, MPOAYIICHTOB, KOHCYMEHTOB, PEIYyIEHTOB, OMOTEOIEHO30B U
HKOCHUCTEM; OCOOEHHOCTH MPOIECCOB HACIEACTBEHHOW H3MEHYMBOCTH, €CTECTBEH-
HOTO 0TOOpa, BHI000pa30BaHUS, TMPUCIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUS
IKOJIOTHUECKHUX (DPAKTOPOB HA OPTaHWU3MBI, IEPEHOCA BEIIECTB W MOTOKA DHEPTHH B
HKOCUCTEMAaX, aHTPOMOTEHHBIX U3MEHEHU B DKOCHCTEMAaxX CBOEH MECTHOCTH, KPYyro-
BOPOTA BEIIECTB M OMOT€OXMMHUYECKUX ITUKIJIOB B Onochepe

YMeHHe NpUMEHATh TONy4YeHHble 3HaHUS I OOBSACHEHHS OHOJOrMYECKHX
IIPOLIECCOB M SIBICHUH, I NPUHATHA INPAKTUYECKUX PEUICHUN B IIOBCEIHEBHOU
KHU3HM B LEIX obecrieueHus: GE€30MaCHOCTH CBOETrO 3/I0pPOBbSl U 3JI0POBbsSI OKpY-
KAIOIUX JIIOJEH, COOMIOJIEHHsI HOPM TPaMOTHOIO IOBEACHHMS B OKpyXKaromlen
NPUPOJHOM cpelie; TOHUMaHHE HEOOXOJUMOCTH MCIOJIb30BaHMUs JIOCTHKEHUN
COBPEMEHHOM OMOJIOTHH JJIs1 PAallMOHAIIBHOTO PUPOIOTIONb30BAHMS

YMeHue pemaTh 3J€MEHTapHble OHOJOTMYECKHe 3aJjauyd, COCTaBJIATH CXEMBbI
MepeHoca BEIIeCTB U SHEPTHH B SKOCUCTEMaX (1IeNH MUTaHMS])

YMeHue BBIIONHATH a0OpaTOpHbIE U MpPaKTHUECKHUe padoThl, COOMIOAATh MpaBuUiia
1pu padoTe ¢ yd4eOHBIM U JaO0OpaTOPHBIM 000PYIOBAaHUEM

Ymenue KPUTHUYECKU OLICHUBATh U MHTEPIIPETUPOBAThH UH(POPMALINIO
OMOJIOTUYECKOTO  COAEP’KAHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUSA U3
pa3nuuHbIX ucTouyHNKoB (CMU, HayyHO-TIONYJIsIpHBIE MaTepHaibl); paccMaTpUBaTh
rJ100anbHbIe  3KOJOTHYECKHE TMPOOJIeMbl COBPEMEHHOCTH, (OpPMHUPOBATH IO
OTHOIICHHIO K HUM COOCTBEHHYIO O3HIINIO
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YMeHne co3gaBaTh COOCTBEHHBICE NMUCHMEHHBIE M YCTHBIE COOOIICHHS, 0000Ias
OMOJOTMYecKyl0  WH(POPMALMIO U3  HECKOJBKUX  HMCTOYHHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHATUHHBIN anmapar OuoJoruu




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KVIACC
Kox IIpoBepsieMblii 3J1eMEHT COAEP/KAHUA
1 | buonorus kak Hayka
1.1 | buonorus — Hayka o )KUBOH mpupoje. Posb Gnosioruu B GOpMUPOBaHHH COBPEMEHHON HAy4IHOH
KapTuHBI Mupa. Crucrema OMOJIOTHYECKUX HAYK
1.2 | Meroasl moO3HaHUS KMBOH NPHUPOAbI (HAOIIOAEHUE, SKCIEPUMEHT, ONMCaHHEe, H3MEPEHUeE,
KJ1accuuKanms, MOJASITMPOBAHNE, CTATUCTHYECKAss 00pabOTKa JaHHBIX )
2 | ’)KuBble cUCTEMBI U UX OpraHU3aLus
2.1 | XKusble cucteMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHust ononoruu. CBOHCTBa OMOCHCTEM U UX
pazHooOpasue
2.2 | YpoBHH opraHu3aiui OMOCHCTEM: MOJIEKYJISIPHO-TEHETUUECKUN, KIETOUHbIN, OpraHu3MEHHBIH,
HOMYJSIIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OMoC(epHBIi
3 | XuMHYECKHI COCTaB U CTPOCHUE KIIETKU
3.1 | XUMHUYECKHUI COCTAB KIETKU. XUMUUYECKHUE 3JIEMEHTBI: MAaKpO3JIEMEHTbhI, MUKPOAJIEMEHThL. Bona
U MHUHEpaJibHbIe BeulecTBa. OYHKIMM BOJBI U MUHEPAJIbHBIX BeLIECTB B KieTke. [lonnepxkanue
OCMOTHYECKOr0o Oasianca
3.2 | benku. CocraB u ctpoeHue 0enkoB. AMHHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHuMmeble u
3aMEHUMbIE aMUHOKHCIJIOTHl. AMUHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
MOJIEKYJbl (IIEpBUYHAsA, BTOPUYHAS, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorunueckue GpyHKIMN OETKOB.
@epmeHTHl — Omonorndyeckue kKatamu3aTopbl. CrpoeHue (epMeHTa: aKTUBHBIA IIEHTD,
cyOctpatHas cnemuduyHocts. Kodepmentsl. Butamuubl.  Otnuunss  ¢GepMEeHTOB  OT
HEOPraHUYECKUX KaTaJln3aTOPOB
3.3 | YreBoasl: MoHOcaxapuiel (TIIFOKO3a, pub03a M Je30KcMprbo3a), mucaxapuibl (caxaposa,
JaKTO3a) M TMoJMcaxapuibl (Kpaxmai, TJIMKOTeH, IeJUTi0n03a). buomornyeckue ¢GyHKIIUU
YIJIEBOJIOB.
Jlunuasl: TpUrAMLEpHIbl, cTepouabl, ¢pochomunuasl. ['napodmisHo-ruIpodhoOHBIE CBONCTBA.
buonornueckue ¢yHkuuum sunuaoB. CpaBHEHUE YIVIEBOAOB, OEJIKOB M JMIUAOB Kak
VICTOYHUKOB YHEPTHH
3.4 | Hyknennossie kucnotsl: [JHK u PHK. Hykneotuabpl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuuu JIHK. Ctpoenue u ¢pynkuuu PHK. AT®: crpoenue u ¢pyHKuuu
3.5 | HHuronorus — Hayka o kietke. Kinerounas teopus. MeToibl M3y4eHHs KJIETOK
3.6 | Knerka kak menoctHas skuBas cuctema. OOIIuMe MpPHU3HAKM KIETOK: 3aMKHYyTas HapyKHas
MemOpaHa, monekyibl JIHK kak renerndeckuii anmapar, cucTeMa CUHTe3a Oeska
3.7 | Tumbl  KJIETOK: JyKapHOTHYecKas M  IpokapuoTuyeckas. (OCOOEHHOCTH  CTPOEHUS
npokapuoTuueckord kieTku. Kierounas crenka Oaktepuit. CTpoeHHE HSyKapHUOTHUUECKOU
KJ1eTKH. OCHOBHBIE OTIMYMSI PACTUTENIbHOMN, )KUBOTHOM U TPpUOHOMN KIIETKH
3.8 | [loBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKa, IJIMKOKAJIUKC, HX (QYHKIUH.
[Tnazmartndeckass meMmOpaHa, e€ cBoicTBa W (QyHKUMM. lLluToruiasMa u €€ OpraHoM[IbI.
OpHomeMOpaHHBIE OpraHOMAbI KIETKU: sHaomnazmaruyeckas cerb (JIIC), annapar 'ombmxwy,
an30coMbl. [1oyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPUM, IutacTuiabl. IIponcxoxnenue
MUTOXOHApPUI U TuiacTul. Buasl mmactua. HememOpaHHble opraHouabl KIETKH: pUOOCOMBI,
KJIETOYHBIM LIEHTP, PECHUYKH, KTYTUKH. DYHKIIMN OpraHOUI0B KJIETKH. BriroueHus
3.9 | SAapo — perynsartopHblii neHTp kieTku. CTpoeHHe siapa: saepHas 000J0uyKa, KapuoIlulazMma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI
3.10 | Tpancnopt BEMIECTB B KJIETKE




X(HSHC,Z[GSITGHLHOCTL KIICTKHU

4.1

OOMeH BemecTB, WM METa00au3M. ACCUMUIIAINA (IJIACTUYECKH OOMEH) M JTUCCHUMUIISITUS
(oHepreTHvecKrii OOMEH) — JBE CTOPOHBI €IMHOrO0 Ipolecca merabonmm3ma. Turmbl oOMeHA
BEILIECTB: aBTOTPO(HBIN u reTepoTPOQHBIN.
Ponb gpepMeHTOB B OOMEHE BEIIECTB M MPEBPAICHUN YHEPTHH B KIIETKE

4.2

doTtocunTes. CaetoBast u TEeMHOBAs dbassl ¢dorocunresa. Peakiynm
¢dorocunTesa. DPPeKTUBHOCTh (PoTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a Ui JKM3HU Ha 3emIe.
Bnusiaue ycnoBmii cpenbl Ha (DOTOCHHTE3 M CHOCOOBI TMOBBIICHHS €r0 MPOJYKTUBHOCTH Y
KYJIBTYPHBIX PACTEHUM.

XeMmocuHTe3. XeMOCHHTE3UpYyIoIue 0akTepuu. 3Ha4YeHue XeMOCHHTE3a ISl )KU3HH Ha 3emiie

4.3

DHepreTudeckuii oOMeH B KieTke. PaciierniieHue BeecTB, BBIACICHUE U aKKyMYJIHUPOBAaHUE
SHEPruu B KIETKe. JTambl 3Hepreruyeckoro obOmena. ['nukonu3. bBpoxeHue u ero BUIBL.
Kucnopoanoe okucieHe, WM KIETOYHOE AblXxaHue. I((HEeKTUBHOCTh YHEPTeTHUECKOro 0OMeHa

4.4

Peakiun matpuynoro cuntesa. ['enetnueckas nadopmanus u JJTHK. Peanuzanus reaerrnaeckoit
uHpOpMalUu B KJETKe. | eHeTHYecKnid KO M €ro CBOWCTBA. TpaHCKPUNIMA — MaTPUYHBINA
cunte3 PHK. Tpancnsauus — 6mocunres Oenka. KogupoBanue amMmuHOKHCIOT. Posib pubocoM B
OuocuHTe3e OeKa

4.5

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Vctopusi otkpbeiTus BupycoB (/I.M. IBaHnoBckwif).
OCOOCHHOCTH CTPOEHHS U KU3HEACATEILHOCTH BHPYcoB. bakrepuodaru. bonesnn pacrenuii,
KUBOTHBIX U Y€JOBEKa, BbI3bIBacMble BUpycamu. Bupyc nmMmmynoneduuura yenoseka (BUY) —
B030yautens CIIN{a. IlpodunakTika pacnpocTpaHeHus] BAPYCHBIX 3a00JIeBaHHIA

Pa3zmHoxenue u HHAWBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

5.1

Knerouneld 1MKI, WIM JKU3HEHHbIM IUKA KieTku. WHrepdasza u mwuros. Ilpouecchl,
nporekarone B unrepdase. Permnmukanusa — peakius matpuuHoro cunHresa JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIA HAaOOp — KapuoTuIl. JUIUTOUAHBIA U TalJIOMIHBIA XPOMOCOMHBIE
HaOopbl. Xpomartuasl. [luTonornyeckie OCHOBBI Pa3MHOXKEHUSI U UHIUBUAYAIBHOTO Pa3BUTH
OpraHU3MOB.

Henenune knerku — muto3. Ctaaun murtosa. [Ipoueccsl, npoucxondiiue Ha pa3HbIX CTAIUAX
MHTO03a. BHOJIOrMYEeCKHii CMBICT MUTO3a

5.2

CDOpMBI Pa3MHOKCHHA OPraHU3MOB! OecIio0e M IOJIOBOC. Bugsr Oecronoro PAa3MHOKCHUS:
JCJIICHHUEC HAaJABOC, IOYKOBAHUEC OJHO- U MHOI'OKJICTOYHBIX, CHOpOO6p330BaHI/IC, BCIr€TaTUBHOC
Pa3MHOKCHHC. I/ICKYCCTBCHHOC KJIOHMPOBAHUC OPTraHU3MOB, €TI0 3HAUCHUC IJIsI CCIICKIIUN

5.3

[TooBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECIIOJIOTO.
Meiio3. Craguu meiiosa. [Iponeccsl, mpoucxoasauine Ha craausax Merosa. [loBenenne xpomocom
B Mero3e. KpoccuHrosep. brosornuecknii CMbIC M 3HaYEHHUE MEH03a

5.4

['amerorenes — mpoiecc 0Opa30BaHUS IMOJIOBBIX KJIETOK Yy >KMBOTHBIX. [lOJOBBIE >Keme3bl:
CEeMEHHUKU M sSMuHUKU. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CIepMaTo30uj,
AWIEeKIeTka) — chepMaToreHe3 M ooreHe3. (OCOOEHHOCTH CTpPOEHMs SIMLEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes

5.5

WuauBuayanbHOoe pa3BUTHE (OHTOTE€HE3). DOMOpHUOHAIBbHOE pa3BUTHE (3MOpHOreHe3). DTaribl
SMOPHOHAILHOTO  Pa3BUTUSl Y TO3BOHOYHBIX JKMBOTHBIX: JApOOJIEHHE, TacTpyJIsLus,
opranorenes. [TocramOproHanbHOE pa3BUTHE. THUIIBI TOCTIMOPHOHATIBHOTO Pa3BUTHS: MPSIMOE,
HenpsMoe (JTMYMHOYHOE). BnusHHe cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHHUsS: CTPOEHHE CEMEHH, CTaJuu
pa3BUTHS

HacnencrBeHHOCTh M H3MEHUYMBOCTD OpraHu3MoB

6.1

[Tpenmer u 3amaun renetuku. Mcropus pa3BuTus reHeTUkH. Bxitag poccuiickux u 3apyOeKHbIX
YU€HBIX B pa3BUTHE IeHETHKU. MeTo/lbl FeHeTUKH (TMOPHI0IOrHYECKU, IIUTOr€HEeTHYECKUH,




MOJIGKyHHpHO-FCHGTI/I‘IGCKI/II\/’I). OcHOBHBIC TCHETHYSCKHE NMOHATUA. | eHeTHUecKas CHMBOJIMKA,
HCIIOJIB3yEeMas B CXEMaAX CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HacelIOBaHMUs NPU3HAKOB, ycTaHoBleHHBIE ['. Mennenem. MonoruOpuaHoe
CKpelBaHue. 3aKOH eJMHO00pa3us ruOpuI0B NEPBOTo MoKoyieHus. [IpaBuiio TOMUHUPOBaHHUS.
3aKkOH paculeIUieHus Mpu3HaKkoB. Imnore3a uMcroTsl ramer. IlomHoe u  HemosiHOE
JOMUHHUPOBAHHUE.

JurubpuaHoe CKpeulBaHWe. 3aKOH HE3aBHUCHMOTO HAclelOoBaHHWs Mpu3HaKoB. LluTo-
IFEeHETUYECKUE OCHOBBI JUTMOPUAHOTO CKPEIIMBAHUA. AHAIU3UPYIOIIEE CKpELIUBaHUE.
Vcnonp30BaHue aHAIM3UPYIOLIETO CKPEIMBAHMs Ul ONIPEEICHUS TEHOTUIIA OCOOU

6.3

CueruieHHoe HaciefoBaHue npu3HakoB. PaGora T. Moprana 1o cuenjieHHOMY HaclleZJOBaHUIO
reHoB. Hapymienue cuenieHuss T€HOB B pe3yibTaTe KPOCCHHIOBEpa. XPOMOCOMHAsl TEOPHS
HACJIICTBEHHOCTH. [ 'eHeTuueckue KapThl.

I'enetrka mona. XpOMOCOMHOE OIpENeNeHUue Moja. AYTOCOMBI U IOJOBBIE XPOMOCOMBIL.
['omorameTHsle W rereporamMeTHsle opraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
10JIOM

6.4

N3meHunBOCTh. BHbI M3MEHUMBOCTH: HEHACJICICTBEHHAs M HacieAcTBeHHasd. Poib cpensl B
HEHACJIEICTBEHHOM M3MEHYMBOCTH. XapaKTepUCTUKA MOJU(PHUKAIMOHHON H3MEHUYUBOCTH.
BapuanvonHsslil psa v BapuanvoHHas kpusas. Hopma peakuuu npusHaka. KoaudecTBeHHbIE U
Ka4eCTBEHHBIE MPU3HAKU M X HOpMa peakiun. CBoCTBa MOIM(PHUKAIIMOHHON H3MEHYHBOCTH

6.5

Hacnencresennast, WM TEHOTHUIIMYECKAs, W3MEHYMBOCTH. KOMOMHATHBHAS H3MEHYHMBOCTD.
Meiio3 u T1O0JNIOBOI mpolecc — OCHOBAa KOMOWHATHUBHOW W3MEHYMBOCTU. MyTallMOHHAas
U3MEHYMBOCTh. Kitaccupukamusi MyTanuili: TeHHbIE XPOMOCOMHBIC, T'¢HOMHBIE. YactoTa U
NpUYMHBI MyTaluid. MyTtarenssle GpakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIIEICTBEHHOM
nm3menunBoct H.M. BaBuioBa

6.6

I'eneTuka YyeJIoBeKa. Kapuotun YyeJIoBeKa. OcHoBHbBIC METOIbI TeHETHUKHU
YEJIOBEKa: TeHEANIOTHYECKUM, OJM3HEIIOBBINA, IIUTOTEHETUYECKUM, OMOXUMUYECKHI, MOJICKYJISAP-
HO-TeHeTHuYecKuid. COBpEeMEHHOE ONpEACICHUE T'€HOTHUIIA: MOJHOI€HOMHOE CEKBEHHPOBAHUE,
FeHOTHIIMUPOBaHKUE, B TOM uuciie ¢ nomombio [I1[P-ananu3a. HacnencrBenusie 3a0oseBaHus
YyeloBeKa: TeHHble Oone3Hu, OOJNIe3HHM ¢ HACIEACTBEHHOW MPeApacroyioKeHHOCTHIO,
XpoMocoMHBIe OoJie3Hn. CoMaThyeckue M TeHepaTHBHbIE MyTaluu. [IpuHIUIBI 310pOBOTO
o0Opa3a >KW3HM, AUArHOCTUKU, MPOPUIAKTHKU U JICUEHUs TeHEeTHYecKuX Oone3Heil. Menuko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAYCHHE MEIUIIMHCKOM TEHETHKW B MPEJOTBPAIICHUU U
JICYCHUH TCHETHYECKHX 3a00JIeBaHUI YeIOBEKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuns Kak Hayka M IpoLecC. 3apoXKACHHE CENEeKIMM M aoMecTukauus. Yuenue H.U.
BaBuiioBa 0 1EeHTpax NPOUCXOXKIEHUS U MHOrooOpas3usi KyJbTypHBIX pacTeHuid. LleHTpbl
POUCXOXKACHNS JOMAITHUX KUBOTHBIX. CopT, mopoja, ITaMm

7.2

CoBpeMeHHBIE METOJbI CENeKIIMU. MacCOoBbII W WHIWBUIYAIbHBIA OTOOpPHI B CENEKIIUU
pacTeHuid ¥ KUBOTHBIX. OlIeHKa IKCTEpbepa. bIu3KopoaCTBEHHOE CKPEIIMBAHUE — WHOPUIUHT.
Uucrtas nuHusa. CkpeunuBaHWe YWCThIX JUHUW. ['ereposuc, wiam TUOpUAHAS CHIIA.
HepoactBennoe ckpemnuBanue — ayrOpuaunr. OtmanéHHas ruOpuau3anus U e€ yClexu.
NcKkyCcCTBEHHBI MyTareHe3 M MOJIYYEHUE IMOJUILIONI0B. JIOCTMIKEHHS CENEKIIMU PacTEHU,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buotexHosoruss Kak OTpacib MNPOU3BOACTBA. [‘€HHas WHXKEHEpHs. OJTambl CO3/IaHUS
pexombunantHoit JIHK u TpancreHHbix opranu3moB. Kierounas wuHxkenepusi. KieTtounsie
KyJIbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHUE pacTeHni. KiioHnpoBaHue BRICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. DKOJIOTHYECKHE W dThyeckue mnpobiemsl. MO —
T€HETUYECKH MOANGDUIIUPOBAHHBIE OPTAHU3MBbI




11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/iep:KaAHUS

1

DBOJIIOLUOHHAS OUOIOTUs

1.1

DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CauzerenbcTBa 3BoMoUH. [laneoHTONOrNYECKIE: MOCIEI0BATEIBHOCTD TOSBICHHS BUIOB B
HAJICOHTOJIOTHYECKON JICTOMKCH, TepexoaHbie (GopMbl. buoreorpaduueckue: CXOACTBO M
pasnuuve GayH u GIop MaTEpPUKOB U OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJCTBA U Pa3IHUUs
SMOPHUOHOB Pa3HbIX BHIOB MO3BOHOYHBIX. CpaBHHTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,
AHaJIOTUYHBIC, PYAUMCHTApPHBIC Oprassbl, aTaBU3MBI. MOJIGKy.HSIpHO'6I/IOXI/IMI/I'-ICCKI/IGZ
CXOJICTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTed y BCEX
OpPraHU3MOB

1.2

OpomtonmonHas teopus Y. [lapsuna. [Ipeanocsiiku BO3SHUKHOBEHUSI JapBUHU3MA. J[BIKyILHE
CHJIBI 3BOJIIOLMHU BHUIOB 1O JlapBuHY (M30BITOYHOE Pa3MHOXKEHHE IPU OTrPaHUYEHHOCTU
pecypcoB, HeonpeienEéHHas U3MEHYUBOCTb, 00pb0a 3a CyIIeCTBOBAHHE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrerndeckas Teopus sBoionuu (CTD) m ocHOBHBIE €€ TOJIOXKEHUS. MUKpPOIBOIIOIHUS.
[Tonynsaums Kak eIMHNIIA BUIA U SBOJIOLUN

14

Jewxymme cuibl  ((GakTopbl) SBOJMIONMK BHIOB B mpupoje. MyTallMOHHBIH IMPOLEce
¥ KOMOMHATUBHAS W3MEHYMBOCThH. [lomynsiuonHbie BONHBI M jApeid reHoB. M3omsauus u
murpanus. EctecTBeHHBII 0TOOP — HANPaBIAIOIMKI (akTop IBOMONKUU. DOPMBI €CTECTBEHHOTO
otOopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yJbTaT ABOJIOIMH. [IpuMepbl MpHUCIIOCOOICHUN Y
OpraHu3MOB. ApoMOP(O3bI U UAU0ATANITAIUH.

Bun u BumooOpazoBanme. Kpurepun Buma. OcHOBHbIE (GOpMBI  BUAO0OpA30BaHUS:
reorpauuecKoe, IKOJIOrHIECKOe

1.5

MakposBomornusa. DopMbl  3BONMOLUU:  (QHUIIETHYECKas,, AUBEPreHTHas, KOHBEPIeHTHas,
napasuienapHas. HeobpaTumocTs 3BOIIOIIMH

Bo3HukHOBEHUE U Pa3BUTHC )KNU3HU HA 3emie

2.1

JlonayuyHble NpPEICTaBICHUS O 3apOXACHUM >XKU3HUA. HaydHble TI'MIOTE3bl BO3HMKHOBEHUS
KHU3HU Ha 3emiie: abMOreHe3 W MaHCHepMUs. XUMHUECKas 3BOJIOLUA. DKCHEPUMEHTAIbHOE
MOJATBEPXKJIEHUE XMMHUYECKOW 3Botonuu. HauanbHble ATanbl OHOJIOTMYECKON HBOJIIOLUH.
I'mnoreza PHK-mupa. IlepBeie kneTkun u ux sBomtouus. GopMupoBaHHME OCHOBHBIX TI'PYII
JKUBBIX OPraHU3MOB

2.2

Pa3Butne xu3HM Ha 3emie 1o 3pam u nepuojam. Karapxeil. Apxeickas U NpOTEpO30MCKas
apbl. Ilaneosoiickas 3pa u €€ mnepuonbl: KeMOPHICKUH, OpPIOBUKCKUN, CHIIypPUUCKHM,
JIEBOHCKMH, KaMEHHOYIOJIbHBIN, MEPMCKUN. Me3o3olckas dpa U €€ NMepUuoIbl: TPUACOBBIMH,
FOPCKUIA, MEJIOBOM.

KaiiHo30lickass 2pa M €€ TepUOAbL: IaJCOrCHOBBIM, HEOIE€HOBBIN, AHTPOIOTEHOBBIM.
XapakTepucTuka KiIUMaTra M TeOoJOrMYecKux ImpoieccoB. OCHOBHBbIE 3Tambl 3BOJIOLMH
pPACTUTENBHOTO M XKMBOTHOrO Mupa. ApoMop(o3bl y pacTeHuUd M >KUBOTHBIX. [losiBieHue,
pacuBeT ¥ BBIMAPAHUE IPYII )KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHM4ecKOro Mupa Kak OTpak€HUE SBOMIONUH. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIIBI OPraHU3MOB

2.4

DBOJIOLMS YeJIOBEKA. AHTPOIIOJOTHS KaK Hayka. Pa3BuTHe npencTaBieHnid O MPOUCXOXKICHUN
yesioBeka. MeTo bl u3ydeHust antpornorene3a. CXoACTBa U pa3INuMsl YEJIOBEKA U KUBOTHBIX.
CuctemMaTH4eCcKOe MOJI0KEHHUE YETOBEKA.

Jsuxymme cunbl  (pakTopsl) aHTpomoreHe3a. HacnencTBeHHass HW3MEHYMBOCTH M €C-
TEeCTBEHHBIN 0TOOp. OOMmEecTBeHHBIN 00pa3 KU3HU, H3TOTOBJIEHUE OPYIUN TPya, MBIIIJICHUE,
pedb

2.5

OcCHOBHBIE CTaJMM W BETBU OHBOJIOLMU YEJOBEKAa: AaBCTPAJONUTEKH, YeIoBEeK yMenblH,
Yenosek mnpsamoxopsammii, Yenosek Heanaepranbckuil, Yenosek pasymuslid. Haxonxu




HCKOIIaeMBIX OCTaHKOB, BpEMsl CYIIECTBOBaHMs, 001aCTh PACIPOCTPaHEHUs, 00BbEM T'OJIOBHOTO
MO3ra, 00pa3 >KU3HH, OPYAMSI

2.6

UYenoseueckne pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoOIeOuHasi (eBpa3uiickasi), HErpo-
aBcTpajoujHasi (dKBaTopuajbHas), MOHTOJOWJHAs (a3uaTcKO-aMepuKaHcKas). UYepTsl
NpUCIOCOOJICHHOCTH TPEACTABUTENCH YENOBEUECKMX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpurnka pacuzma

Opraau3Mbl U OKpYXkarolas cpeaa

3.1

DKonorus Kak Hayka. 3aJladd U pa3fieiibl SKOJOruu. MeTobl 9KOJIOTHYECKUX UCCIIEA0BAHUIMA.
Okonoruyeckoe MupoBo33peHue. Cpeapl o0OuTaHMA OpPraHU3MOB: BOJIHAas, Ha3eMHO-
BO3/yIIIHAs!, [I0YBEHHAsI, BHYTPUOPraHU3MEHHAas

3.2

Oxonoruveckue (axtopel. Knaccudukanus sKonoruyeckux (GaxTopoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleiCTBUE SKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI

3.3

Abuotndeckue (akTOpbl: CBET, TeMmmeparypa, BiaxHocTe. Poronepuogmsm. Ilpu-
CHOCOOJICHUS] OPraHU3MOB K JEMCTBUIO aONOTHYECKHX (haKTOPOB. bruojgornyeckre puTMel

3.4

buotnueckue ¢akropsl. Buabl 6MOTHYECKUX B3aMMOAEHCTBUNA: KOHKYPEHLIUS, XUILIHUYECTBO,
[apasuTU3M, MYTYajau3M, KOMMEHCAIN3M (HaxJ1eOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M,
HelTpanu3M. 3HadeHHe OMOTHYECKUX B3aMMOJAEHUCTBHUM s CYIIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX

3.5

DKOIOTrHYeCKHUe XapaKTCPHUCTUKHU MOMmyJIAHH. OCHOBHBIE IIOKa3aTciin MOMMyJIAIUH:
YUCJICHHOCTb, INNIOTHOCTb, POXKIAAEMOCTb, CMCPTHOCTL, IIPUPOCT, MHUIPALIUA. Z[I/IHaMI/IKa
YUCJICHHOCTH MOMYJISIIIUN U eé peryisanusd

COO6HI€CTB3 1 5KOJOTHUYCCKUEC CUCTEMBI

Coo0b1ecTBO Opranu3MoB — 6uoneHo3. CTpyKTypbl OMOLIEHO3a: BUI0Basi, IPOCTPAHCTBEHHAS,
Tpodudeckas (numieBas). Bunsl-nromuHanTel. CBsi3u B OMOIIEHO3€

4.2

Okonornyeckne cucrteMbl (dKocuctembl). lloHsitme 00 5SKocucremMe u  OuoOreoneHose.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: MPOAYLIEHTbl, KOHCYMEHTBI, PpEIYLIEHTHI.
KpyroBopotr BemiecTB M MOTOK 3HEPruu B 3KocucTeme. Tpoduueckue (NUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetu. OCHOBHBIE IOKAa3aTeNd 3KOCHCTEMBbI: Omomacca,
IPOAYKIHMS. DKOJIOTMYECKUE MUPAMUJIBI: MPOAYKLUH, YHUCIEHHOCTH, Ouomacchl. CBolcTBa
HKOCHCTEM: YCTOMYMBOCTD, CAaMOpEryJisanus, pazsutue. Cykneccus

4.3

[IpuponHble 3KOCHCTEMBI. OJKOCHUCTEMBI O03€p M peK. OKOCHCTEMa XBOMHOrOo WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOOIKOCHCTEMBI. buomornueckoe
XO03s5ICTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak (akTop yCTOHYMBOCTH dKocucTteM. CoxpaHeHHEe OHOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie

4.4

VYuenne B.U. Bepnanckoro o 0uocdepe. I'panuiipl, coctaB u crpykrypa 6mochepsl. Kusoe
BemecTBO M ero (QyHkuumu. OcobeHHOcTH OuOchepbl Kak TIJOOAIBHOM 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecHMe W oOpaTHas cBsi3b B Ouocdepe. KpyroBopoTel BeliecTB u
OMOreoOXMMHUYECKHE IMKJIBI 3JIeMEHTOB (yriepojaa, as3ora). 30HAJIBHOCTH OHOC(EpBI.
OcHOBHbBIE OMOMBI CYIIN

4.5

YenoeuecTBO B O6uochepe 3emin. AHTpONOreHHble M3MeHeHus B Ouocdepe. ['mobGanbHbIe
9KOJIOTUUYECKHE MTPOOIJIEMEI.

OcHOBa paIMOHAIBHOTO YIpPaBJIEHUS TNPUPOJHBIMH pECypcaMM U UX HCIOJIb30BaHUE.
Jloctrxenust OMOJIOTHH U OXpaHa IPUPO/IbI




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuii A.A., PyornioB A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe o6miectBo «M3aatenbetBo «IIpocBemenuey

* buonorus, 11 knacc/ [Maceunnk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe o6miectBo «M3aatenberBo «IIpocBemenuey
METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJISA

denepanpHas paboyasi mporpamma CpenHero oomero oopa3zoBaHus npeamera «buosmorus»
(6a3oBe1it ypoBens) (st 10-11 xmaccoB odpazoBarenpHbIX opranuszanmii. DT'BHY UHCcTHTYT
cTpareruu pa3BuTus odpa3zoBanus. Mocksa — 2023.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru

OBOPYJIOBAHUE
Ob6opynoBanue nentpa «Touka pocta»
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