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INOACHUTEJIBHASA 3ATINCKA

[Tpu pa3paboTke NpOrpaMMbl M0 OUOJIOTUH TEOPETHUECKYIO OCHOBY JJISl OIPEIECIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUiIM:
koHuentyanbable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMA,
pe3yiabTaToB O0y4YeHUs U TPeOOBAHUH K YPOBHIO IIOJTOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
O0IMMX LEISIX M MPUHIHUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
oOmiero obpazoBanus B Poccuiickoil deneparun, a TaKkke MOJIOKEHUS 0 criennduke ONOJIorHH,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOJBI M OOECIEUCHHH CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM I1OJIOKEHUSIM, ONPEAEICHbl OCHOBHbIE ()YHKLIHUU MPOrpaMMBbl
1o OMOJIOTUU U €€ CTPYKTYpa.

ITporpamma o Guosnoruu Ja€r MpeacTaBieHue o LelsaX, 00 olel cTpaTerui 00y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH YydeOHOro mnpenmera «buomorusy,
onpenenser 00sA3aTeIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTIPYKTYpy, paclpellelieHue 10
paszenaM M TeMaM, PEKOMEHAYEeMYIO MOCJeI0BaTEeIbHOCTh M3Y4YEHHs y4eOHOTO Marepuana ¢
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeIbHOrO IpolLecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroINXCS.

B nporpamMe no OHOJOrMM TakXe YYHMTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpEJAMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOM AeATeIbHOCTH/y4eOHBIX AeHCcTBUI 00yyaromuxcs 1mno
OCBOEHUIO COJIEP KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B mporpamme mo Ouonorun (10-11 kmaccel, 6a30BbIli ypOBEHb) peaii30BaH MPUHIIUI
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBSA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHUEHTAIMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
OpEeACTaBICHUNH O 3740pOBOM oOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpyXKarolen
npupogHoii cpene. IlosTomy Hapsiay ¢ u3ydeHHEeM OOMIEOMOIOTHYECKUX TEOpHUH, a TaKkKe
3HAHUM O CTPOECHUU KUBBIX CUCTEM Pa3HOI'0 PAHIra U CYIIHOCTH OCHOBHBIX IIPOTEKAIOIINX B HUX
NPOIIECCOB B TPOTpaMMe IO OHWOJIOTUM YJeNeHO BHHMaHHE HCIOJIB30BAHUIO ITOyYEHHBIX
3HAaHUH B MOBCEAHEBHOM JKU3HU ISl PELICHUs IPUKIAJHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKN
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMWA  YEJOBEKA, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHUS KOJOTMYECKH 11€J1IecO00pa3HOro MOBEIEHUS B OKpYXKarollel MpUpoaHOM cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JESATEIHLHOCTH 4YElIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJIEHHE BHUMaHMS K NPUKIAJHOM HAMpPaBICHHOCTH Y4eOHOro
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHS YCIOBUH Ui peIIeHUs
OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHre y O0YYarOmUXCsS CIIOCOOHOCTH anaNnTHPOBAThCS K W3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpa.

buonorus Ha ypoBHe cpeaHero obmiero oOpa3oBaHMs 3aHMMaeT BakHoe mecTto. OHa
oOecrieunBaeT (opMupoBaHUEe Yy OOYy4alOIIMXCS MPEACTaBICHUH O HayyHOW KapTHHE MUDA,
pacmpsieT 1 0000IIaeT 3HaHHUS O KUBOW MPUPOJE, €€ OTIMYUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBHS I TO3HAHUS 3aKOHOB KMBOW TPHPOJIBL,
¢dopmupoBanus (YHKIIMOHATIHLHOW TIPaMOTHOCTH, HAaBBIKOB 37J0pPOBOr0 M Oe3omacHOro obdpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonbmoe 3HayeHne OWONOTHSI WMEET TakKe U pEIIeHUS BOCIHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oOpa3oBaHus, couuann3auuu odyuatomuxcs. M3yyenue
onosoruu obecrieunBaeT YCIIOBHS VTS dbopmupoBaHUs WHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIBTYpHI, CIOCOOCTBYET
MHTETpaluy OMOJIOTHYECKUX 3HAHUHM C MPEICTaBICHUSMH W3 IPYTUX Y4eOHBIX TMPEAMETOB, B
YaCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MTpeJHa3HAUYCHUH Y4eOHOTO



npenvera «buonorus» COCTaBUIM OCHOBY JUIS ONPEIENICHUs TOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €TO COAEP KaHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conmepkanus yueObHOTrO Tipeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0yYarOUINeCs TOJKHBI
OCBOUTH 3HAHUS W YMCHHS, 3HAYMMBbIC JUIsi (POPMUPOBAHUS OOIICH KYIbTYpHI, ONPEACISIONIHIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLEeH NPUPOIAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU JaesTesibHOCTH. Oco00€e MECTO B 3TOM cuCTeMe 3HAHUMN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpykTypupoBaHHE COJEpKaHUS Y4eOHOro MaTepuana B MporpaMMe IO OHOJOTHHU
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
J)KUBOM TPUPOAIBI, O €€ YPOBHEBOM OpraHuM3aldd W 3BOJIOLMU. B COOTBETCTBMHM C 3THM B
CTpYKType ydeOHOoro mnpeamera «buonorus» BBIIEIECHBI CIENYIOUINE COJIepKaTelbHbIe TUHUU:
«buonorus kak Hayka. MeToibl HAy4yHOTO Mo3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak ouonoruyeckas cucremay, «CucrtemMa ¥ MHOI00Opazue OpraHM4ecKoro MUpay,
«IBOIOLUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U PUCYIITIE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
O00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHAILHOW OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 3TU 3HAHMS JJIsl TPAMOTHBIX JIEHCTBHM B
OTHONIICHUH 00BEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Hoctumxenune 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
oOecrnieunBaeTcs PeIIeHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE OOYYAIOMIMMHCS CUCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpaBWIIaX, CIY)KalIUX OCHOBOH Ui (hOPMHPOBAHUS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHpa, O METOAAaX HAy4YHOTO IO3HAHUS,
CTPOCHHUHM, MHOTO00pPa3MU M OCOOCHHOCTSIX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHu3allu,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHEe y O0Yy4YaIOIMIMXCs TMO3HABATENBHBIX, WHTEUIEKTYAJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanu3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3TJISI/IOB,
UJIeN ¥ TIOJIX0JI0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBJICHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOW TPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSCHSATH W OLIEHUBATH SBJICHUS] OKPYXKAIOIIETO MHPA >KMBOW MPHUPOJILI Ha
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHEe y OOYYaAIOIMIUXCS YMEHHN WIUTIOCTPUPOBATH 3HAYEHHE OMOJOTHMUECKHX
3HAHUN B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIMHCKHUX
TEXHOJIOTHI 1 arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM KHBOUW MPUPOJIBL,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOACHUS STUYECKUX HOPM IPHU MPOBEICHUN
OMOJOTUYECKHX UCCIIEIOBAHMIA;

OCO3HaHUE IIEHHOCTU OMOJOTHYECKUX 3HAHUU JIJISi TOBBIIICHUS YPOBHS KOJIOTHYECKOM
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MPUMEHEHHUE TPUOOPETEHHBIX 3HAHWW W YMEHUW B MOBCEIHEBHOM >KU3HU JJISA OIEHKH
MOCJEICTBUM CBOEH JEATENILHOCTH 10 OTHOIIEHUIO K OKpY)Kalolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOOIEHNE Mep TPODUIIAKTHKH 3a00I€BaHU.

B cucreme cpennero obmiero odpazoBanusi «buonorusy», uzyuaemasi Ha 6a30BOM YpOBHE,
SBJISIETCSL 00S13aTENIbHBIM YUEOHBIM TIPEAMETOM, BXOJMSIIMM B COCTAaB MPEAMETHON o0yactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

JIist u3ydeHus: OMoyIoruu Ha 6a30BOM YPOBHE CpPEAHETO 00IIero 00pa3oBaHMUsI OTBOAUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Heneno).



COJAEPKAHUE OBYYEHUA

10 KUIIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus xak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMHU, TEXHUYECKUMH U JAPYTHMHU
€CTECTBEHHBIMH HaykaMmu, ¢uiocoduei, 3THKOH, 3CTeTUKOM M mpaBoMm. Ponb Ouosnoruu B
(dopMHpOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaYK.

Metozbl T03HaHUS XKUBOM NPUPOAbI (HaOI0IeHUE, SKCIIEPUMEHT, OIIUCAHUE, U3MEPEHHE,
KJIacCU(UKAIMs, MOJISTHPOBAHNE, CTATHCTUYECKAss 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

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

Tabnuuel u cxembl: «MeTOobI TO3HAHUS KUBOW IPUPOABIY.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

IIpaktuyeckass pabota Ne 1. «Mcnosip3oBaHue pa3IMYHBIX METOJOB MpPH H3YyYEHUU
OHMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aI U,

XKussie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHHus Omonoruu. OTIMYHE >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CgoiictBa OuocucteM W UX pa3zHooOpa3ue. YPOBHU OpraHU3AlUMU OHOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJIALHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTUYECKHIA), OMOC(HEPHBIA.

JdemoHcTpamum:

Tabnuiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHMU3allMM >KUBOMN
IIPUPOIBI».

O6opynosanue: Moaens Mojekyibsl JJHK.

Tema 3. XuMn4ecKnii COCTaAB M CTPOEHHE KJIETKH.

XWMHUYECKUM  COCTaB  KIETKM.  XUMHUYECKHE  DJJEMEHThI:  MaKpOJIEMEHTBHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

OyHKIMM BOJbI M MHUHEpPAJIbHBIX BELIECTB B kieTke. llogaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHune 6e1koB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GyHKIUN OENKOB.

®epMeHTHl — OMoONOrHueckue Karanusatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Otnnuuss  ¢GepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MoHoOcaxapuabl (IVIFOKO3a, pubo3a U J1€30KCcUpub03a), Jucaxapuiibl
(caxaposa, JlakTO3a) W TMOJUcaxapuibl (Kpaxmaj, TJIUKOTeH, IeJITi003a). buonorndeckue
(GYHKLUU YTIIEBOJIOB.

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

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukmun JJHK. Crpoenne m ¢ynxunuum PHK. Bunet PHK. AT®: ctpoenue u
byHKLINN.

[uronorus — Hayka o kierke. KimerouHas teopust — mpuMep B3aWMOJCHCTBHS HIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUEHHS KIIETKH.

Krnerka kak nenoctHas xuBas cuctema. OOLMe NpU3HaKy KJIETOK: 3aMKHYTasi Hapy»KHast
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cCucTeMa CUHTe3a Oenka.




Tunbl KiIeTOK: JykKapuoTHUecKas U mpokapuotudeckas. OcoOEHHOCTH CTPOCHHUS
MIPOKAPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIMUKC, UX (PYHKIIHH.
[Tna3maTtndeckas MeMOpaHa, e€ cBoicTBa W (QyHknuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHou bl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IIACTHI.
Bunael nnactun. HememOpaHHble OpraHoOUAbl KJIETKU: pUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

Snpo — peryasTopHbli LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIruiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdemMoHcTpanum:

[loptpetsl: 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,
«PacrnipeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOUM ITPUPOJIE.

Tabauiel u cxemsl: «llepuonuyeckass Tabmuna XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJekyisl Oenka», «CtpoeHne pepmenTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue XKHUBOTHON KieTKu», «CTpoeHue pacTUTEIbHOW KieTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuas».

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHWE JIs NPOBEICHUS] HAOIIOACHUH,
M3MEPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGoparopHble H NpaKTHYecKue padoThbl:

JlabopatopHas pabota Ne 1. «M3yueHue KaTaIMTHYECKOW aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHIIa3bl WM KaTanas3bl)y.

JlabopaTopHass pabGota Ne 2. «l3ydyeHue CTpOEHHUS KIETOK DPACTEHHH, >KMBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax U uX OlMUCaHHUe».

Tema 4. /KuzHeneATeJJbHOCTH KJIETKH.

OOmeHn BemiecTB, WM MeTaOOMM3M. AcCUMWIIMS (TNIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BELIECTB U SHEPIrUH B TOHUMAaHUH MeTa00Iu3Ma.

Tunel oOMeHa BemiecTB: aBTOTpodHBIN U reTrepoTpodHsbiii. Poib pepmeHTOB B 00MeEHE
BELIECTB U IIPEBPALLICHUH JHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemHOBas (a3el (QorocuHTe3a. Peakumm QotocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A JUISL )KU3HU Ha 3emIe. Biausaue ycnoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XeMocuHTe3. XeMOCHUHTE3UpyIole OakTepuu. 3Ha4yeHWe XEMOCUHTe3a Ul KU3HHM Ha
3emuie.

OHepreTnyeckuii oOMeH B  KieTke. PaciieruieHue  BeIIECTB, BBIJEIEHHUE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peaknun wmatpuunoro cuute3a. [enHermueckas wuHdopmamus u JHK. Peamuzauums
reHeTUYecKoil MH@popMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMcCTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl TpaHcasuuud. KonupoBanue
aMUHOKUCIOT. Posb pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitus Bupyco (/.
. BanoBckuit). OcoOEHHOCTH CTPOCHMSI W JKM3HEHHOTO IMKJIa BUPYCOB. baktepuodarm.




Bonesnu pacteHuii, )KUBOTHBIX U YEIIOBEKA, BhI3bIBAEMEIC BHUpycamu. Bupyc nuMMmyHOaeduUIIMTa
yenoBeka (BUY) — Bo30ymutens CIIMJla. OOpaTHas TpaHCKpHMIHS, peBepTa3a M HMHTErpasa.
[TpodunakTrka pacnpocTpaHEHHs] BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpaumuu:

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

Tabmuiet 1 cxembl: «Tunbl  nutanus»,  «Meraboauzm»,  «MUTOXOHIPHSY,
«QHepreTuueckuii oomen», «Xnopomiact», «Dorocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «Cunre3  Oenka», «l'eHernueckuir  konm», «Bupycb»,
«bakrepnodarn», «Crpoenne wu sku3HeHHbIH 1mka Bupyca CIIWJla, OGaxtepuodaray,
«Pemmukanms JJHK».

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

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii muki, wiM >KM3HEHHBIM IWKI KiIeTkd. MHTepdaza m murtos. Ilporeccsr,
npoTekaromue B uHTEpdasze. Permmmkanms — peakuuss marpuuHoro cunte3a JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
Habopbl. XpomaTtuasl. LluTomornueckiue OCHOBBI Pa3MHOXKEHUS U WHIMBUAYAIHHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue xierku — muto3. Cragum mutosa. IIpoueccel, mpoucxopsiiue Ha pas3HbIX
CTaAUsAX MUTO3a. BUOIOrM4ecKkuii CMbICII MUTO3A.

[IporpamMmmupyemas ru0esnb KIETKH — aloInTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecrmojioe U TMoyioBoe. Buasl  Oecronoro
Pa3MHOXXEHHUS: JIEJIEHHE HaJIBOE€, MOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pPa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metio3. Craguu wmeitosa. [lpormeccsl, nmpoucxonsdime Ha cTagusx Menosa. [loBexpenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIci M 3HaY€HUE MEH03a.

I'amerorenes — nponecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE XKene3bl:
CEMEHHHUKHU M sSMuHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30H,
AWILIeKJIeTKa) — crepMaToreHe3 U oBoreHe3d. (OCOOEHHOCTHM CTPOEHHUS SHIEKIETOK MU
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JPOOJIEHHE, TacTpyJsaius,
opranoreses. IToctamOproHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKJAEHHBIE YPOJICTBA.

Poct u pa3zButne pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTa/IUU
pa3BUTHA.

JdemoncTpanum:

Tabnuibl U cxeMbl: «DOpMbI pa3MHOXKEHHST OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHHil», «JleneHne KIEeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanua JTHK», «Mwutos», «Meio3», «IlpsMoe n HenpsMoe pa3BuTHe», «l ameTorenes y
MJIEKOTIMTAIONINX U YesoBeKa», « OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opyaoBaHKe: MUKPOCKON, MHKpompenapaTsl «CrnepMaTo30Mabl MIIEKOMUTAIOIIET0Y,
«Sineknerka mitekonuraroniero», «KapuoknHe3 B KIETKax KOpemika JyKa», MarHUTHas
Moieb-anrmnukanus «/lenenue knetkny», moaens JJHK, Mogens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

JlaboparopHas pabota Ne 3. «HabmoneHne MUTO3a B KJIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.




JlaboparopHass pabora Ne4. «M3yueHWe CTpOCHHsI TOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. McTopusi pa3BUTUS TEHETUKU. Ponb HUTOJNOrMU H
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKU. BKIIaJ pOCCHICKUX 1 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToasl TeHETHKH (THOPUIOJOTHUYECKHM, IUTOTCHETHYECKUH, MOJICKYIISIPHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYecKkass CHMBOJIMKA, UCIIOJb3yeMasl B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HAClEJOBaHUsI  MPU3HAKOB,  ycTaHoBJeHHble ['. Mennenem.
MonorubpuaHOe CKpelrBaHue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MokoJieHus. [IpaBuino
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mnore3a uwcrtorel ramer. [lomHoe u
HETOJHOE JJOMUHUPOBAHHUE.

JuruOpuaHoe CKpelmMBaHUE. 3aKOH HE3aBUCUMOIO  HACIEOBaHUS IPU3HAKOB.
[{uToreHeTHYeCKUE OCHOBBI JUTHOPUIHOTO CKpENIMBaHUS. AHAIM3UPYIOIIEE CKpEIIMBaHUC.
Hcnonb3oBaHne aHAMTM3UPYIOLIETO CKPEIIMBAHUS 1JIs1 ONIPEIeTICHUs] TEHOTUIIA OCOOH.

CuerieHHoe HacnenoBaHue npusHakoB. Pabora T.Moprana 1o CIemIEHHOMY
HACJIEIOBAHUIO I'eHOB. HapylieHne cuerieHns TeHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOpUsI HACTEACTBEHHOCTH. [ eHeTHYeCKue KapThl.

['enetuka moma. XpoMOCOMHOE OTpEEICHUE 1Moa. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CIEIJICHHBIX C
IIOJIOM.

H3meHnunBocTh. Buasl M3MEHUMBOCTH: HEHACJICACTBCHHAs M HacjieJACTBeHHas. Poub
cpeapl B HEHACIEICTBEHHOW  M3MEHYMBOCTH.  XAapaKTepUCTHKA  MOIU(PUKAIIMOHHON
W3MEHUYMBOCTU. BapuainmoHHbI psig W BapualMoHHas KpuBas. Hopma peakuuu mnpu3Haka.
KonuyecTBeHHbIE M  KAaueCTBEHHbIE TMpPHU3HAKM U WX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHOW U3MEHYHBOCTH.

HacnencrBennas, Uiy reHOTUIIMYECKas, U3MEHUYNBOCTh. KoMOMHATHBHAS U3MEHUHBOCTD.
Meiio3 u TmOJIOBOM mporecc — OCHOBAa KOMOMHATUBHONM W3MEHUYMBOCTU. MyTalMoHHas
U3MeHYMBOCTh. Kitaccudukaiuys myTanuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBoctH H. . BaBuiiona.

BresnepHast HaClneACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uenoBeka. Kapmorun demoBeka. OCHOBHBIE METOJBI TE€HETHUKH YeEJIOBEKa:
TeHealornYecKuii, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJIEKYISIpPHO-
reHetudeckuii. CoBpeMEHHOE OIpeeICHHe TEeHOTHUIIA: TIOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ nomoripio [11[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJIOBEeKa: TeHHble Ooye3HH, OO0JIE3HM C  HACJIEACTBEHHOM  MPEApacroioKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKU.
[Tpuntumnel 310pOBOTO 00pa3a >KU3HU, JUATHOCTUKH, MTPO(YUIAKTHKA U JICYEHUSI TEHETUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAaHME. 3HAUEHHE MEIUIIMHCKONW TEeHETUKH B
MIPEIOTBPAIIEHUH U JICUCHUHN TEHETUYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JdemMoHcTpanum:

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

Tabauibl 1 cxembl: «KMOHOTHOPUTHOE CKPEIIMBAHUE M €T0 IIUTOTEHETHYECKass OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemnmBanue», «lluTonorndeckne OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUS,
«Mero3», «B3anmMoneincTBre ajielIbHbIX I'€HOBY, «I €eHeTHuUecKue KapThl paCTEHUMN, )KUBOTHBIX
u 4denmoBekay, «['eHeTmka momay, «3aKOHOMEPHOCTH HACJIEIOBAHMS, CIEIUIEHHOTO C ITOJIOMY,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBOCTHY», «MoaudukamoHHas




W3MEHUYUBOCTHY, «HacnemnoBanue pesyc-gakropay, «['eHeTHKa Trpymnmn KpoBu», «MyTamuoHHAs
U3MEHYUBOCTb.

O6opynoBanue: MoAenu-anmInkanun «MoHOTHOpUAHOE CKpemuBaHuey, «HemonHoe
JOMHUHHUpOBaHHE», «urubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MuKkpornpenapar «JIpozoduna» (Hopma, myranuu GOpMBl KPBUTLEB U OKPACKHU Tela), repdapuit
«I"opox mMoCeBHOW.

JlaGopaTopHble U NPaKTHYeCKUE PadoThI:

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

JlaGopaTtopHas padota Ne 6. «3yyeHne MoaupuKaMOHHONW U3MEHYMBOCTH, TIOCTPOCHUE
BApUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI».

JlaGopaTopHass pabora Ne7. «AHaimm3 wMytanmuii y Apo30oHIbI HAa TOTOBBIX
MUKpOIIpenaparaxy.

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

Tema 7. Cesekuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak Hayka M MPOLECC. 3apOXkKIACHUE CEJIEKIMU U JoMecTukaius. YueHue H.
H. BaBuioBa 0 LIEHTpax HPOUCXOXAEHUS W MHOrooOpaszus KylbTYPHbIX pacTeHHil. LleHTpbl
MIPOUCXO0KICHHS IOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITAMM.

CoBpeMeHHbIE METOJIbI CENEKIIMA. MacCOBBId M MHIUBUIYAIbHBIA OTOOPHI B CEICKIIUU
pacteHuil u kuBOTHBIX. OlIeHKa 3KCTephepa. bIu3KopoICTBEHHOE CKpelIMBaHUEe — MHOPUIMHT.
Uucras nuHusa. CkpenigBaHWe YWCThIX JiMHMA. ['erepo3uc, wunum THOpUIHAs CHIIA.
Hepoacteennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanuss M e€ yCrexwu.
N cKyCCTBEHHBIN MYTareHe3 M MOJYyYECHHE MOJUILIOUIO0B. J[OCTHXKEHUS CENEKLMU PaCTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJCTBA. ['eHHAs WMHXKEHEpUsA. DTambl CO3JAAHUS
pexombunantHoit JIHK u Tpancrenneix opranusmoB. Kinerounas wumkenepus. Kierounbie
KyJIbTypbl. MUKPOKJIOHATILHOE pa3MHOXKEHHE pacTeHuid. KitoHnpoBaHue BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHEe M JTudeckue mnpobiaembl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHCcTpanuu:

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

Tabauiel 1 cxembl: kKapTa «lIeHTpBI MPOMCXOXKACHUS U MHOT000pasus KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzamusy, «Pabotel akagemuka M. . UBanoBay, «llomummoumgus», «OOBEKTHI
ouorexHonorun», «Kierounsie KynbTyphl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHWE M TIEPEHOC
TEHOB, XpPOMOCOM.

OO6opynoBaHue: MyJISDKA TUIOAOB UM KOPHEIUIONOB JUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Okckypcusi «OCHOBHBIE METOJBI U JOCTH)KCHHS CENIEKIIMU PACTeHHW M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosnrOonMOHHAs OHOJIOTHS.

[Ipennochuikn BO3HMKHOBEHUSI SBOJIOIMOHHON TEOPHUHM. DBOJIOIMOHHAS TEOpUS U €€
MECTO B OMOJIOTHU. BiusiHME YBOIOIIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BOMOLMU. [[al€OHTOIOTMYECKHE: TOCIENOBATENBHOCTD IOSBIICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JIETOIHMCH, Tepexoanble popMbl. buoreorpadudeckue: cxXoacTBo
U paznuune GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

DOMOpHONIOTHYECKHe: CXOACTBA M Pa3inuvs dMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJOTWUYHbBIE, PyJAUMEHTapHBIC OpTaHbI,




aTaBU3MBbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAHHW3MOB HACIEACTBEHHOCTH H
OCHOBHBIX METa0OJINYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas Tteopus Y. JlapBuna. Ilpennocbulku BO3HHMKHOBEHHUS JapBUHHU3MA.
JIBIOKylMe CHJIbl  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeoNpeAeNEHHas H3MEHUYMBOCTh, OOppOa 3a CylIeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

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

Muxkpossomronus. [Tomynsanus kak equHULA BUIA U 3BOJIIOLUY.

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

MHUTpaLHSL.

EcrectBeHHbI 0TOOp — HampaBistoimuii Gpakrop 3BosoIUH. POPMbI €CTECTBEHHOTO
otbopa.

[TpucrocoOIeHHOCTh ~ OpPraHM3MOB ~ Kak  pe3yibTar  d3BOJIOIMU.  [Ipumepsl

nprucnoco0IeHni y Opranu3MoB. ApoMop(O3bl U UAH0AIANTALIUH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHblE (DOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rH4ecKoe.

MakposBomronust. @opMbl 3BOIOLUK: (pugeTHdecKas, JTUBEPreHTHas, KOHBEPreHTHas,
napayensHas. HeoGpatumocTs 3Bosonuu.

[Ipoucxoxaenue  OT  HecneUUaIM3UPOBaHHBIX  npeakoB.  [Iporpeccupyromas
cricnuajan3anus. AIIaHTI/IBHaﬂ paguanus.
JdemoncTpamum:

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

Tabnuiel 1 cxembl: «Pa3Butue opraHmdeckoro Mupa Ha 3emie», «3apoJbllu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBenHblii  0TOOp», «MHOrooOpasue copToB pacTteHuit»y, «MHOroodopasue mopos
YKUBOTHBIX», «[Tonynsumy, «MyTtanuoHHas U3MEHYHBOCTDY, «ApoMOp(O3bD»,
«Mmunoanantanuny, «OO0mas aereHepanus», «JIBwkymue cuibl sBomtonuny, «Kapra-cxema
mapuipyra nyremectBust Y. lapBuna», «boprba 3a cymiectBoBanue», «lIpucnocoGieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1oo0OpazoBaHue», « IKOJIOTUIECKOE BUI000PAa30BAHUEY.

Ob6opyioBaHME: KOJIJIEKIMSI HACEKOMBIX C pa3IMYHBIMU TUIIAMHM OKpPAcKu, Habop IUIOI0B
U ceMsH, Kosulekius «lIpuMepsl 3alIUTHBIX MPUCHOCOOIEHUN y KMBOTHBIX», MOJIENb
«OCHOBHbIE HalpaBJIEHUS 3BOJIOLUNY», 00BEMHas Mozaenb «CTpoeHue TOoJOBHOTO Mo3ra
MTO3BOHOYHBIX».

buoreorpaduyeckas kapra Mmupa, KojuleKuus «DopMbl COXPaHHOCTH HCKOMAeMbIX
JKUBOTHBIX U pacTeHUil», Mozaens anmiukanus «llepekpéct xpomMocomy, BIaKHbIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (OpMbI KPbUILEB U OKPACKH TEJA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

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

JlaGopatopnast pabora Ne2. «OmnucaHue NPUCHOCOONIEHHOCTH OpraHusMa Hu eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuHbIe MIpeCTaBICHHS O 3apOKIEHUH KU3HU. HaydHble runoTe3sl BO3HUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 M MaHCHepMHs. XUMHYecKas IBOJIONUS. AOHOTeHHBIH CHHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBbHOE  MOJATBEPXKIECHUE
XUMHUYECKON IBoMIOIMK. HauanpHble Tansl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.




PasButne xu3HM Ha 3emse 1no 3pam u nepuojgam. Karapxeil. Apxelickag u
nporepo3oiickast dpel. [lanmeos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUHCKUH, IEBOHCKUM, KAMEHHOYT OJIbHBIN, IEPMCKUH.

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

Kalino3oiickast 3pa 1 €€ nepuo/ibl: MajJIeOreHOBbIMA, HEON€HOBBIN, aHTPOIIOT€HOBBIM.

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

Cucrema OpraHM4ecKOro Mupa Kak oTpakeHue 3BOMoUUd. OCHOBHBIE CUCTEMATHUYECKUE
CPYIIIBI OPraHU3MOB.

DOBOJIIOLIMSL  YeJIOBEeKAa. AHTpPONOJIOTMsl Kak Hayka. Pa3BuTue mnpeacTaBieHUNd O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3yyeHus: antponorenes3a. CxoacTBa U pa3anyus YelIoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHNE YEJIOBEKA.

JBuwxymme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHas HW3MEHYUMBOCTH U
ecTecTBEHHBIN 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPy/la, MBIIICHHE,
peub.

OcCHOBHBIE CTaJAMM ¥ BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YENOBEK YMEbIi,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBexk pasyMmHbld. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILIECTBOBaHMS, 00JIaCTh pacHpOCTpaHEHUsl, 00bEM T'OJIOBHOIO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIME PAChl: €BPOINECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTOpUAbHAsA), MOHTOJOMIHAs  (a3MaTCKo-aMepukaHckas). YepTsl
IPUCTIOCOOTIEHHOCTH TMPEJCTaBUTENEH YEOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

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

Tabnuubl u cxembl: «Bo3HukHOBeHHEe CONHEUHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasi CUCTeMa OpraHuyeckoro mupay», «CpaBHEHHE AaHATOMHYECKHMX YEepPT CTPOCHHS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAaXOJIO0K
MPEIKOB COBPEMEHHOIO 4YeNoBeKa», «J/IpeBHeinmme moam», «J/IpeBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «UeloBeUeCKHne pach».

ObopynoBanue: mynsku - «[IpoucxoxaeHue yenoBeka» (OIOCTHI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblia, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepPBOOBITHOTO YesIoBeKa (KaMHU-YOIIEphl, pyousa, ckpebia), reoXpoHoJiornueckas Tabiauia,
KoJuteKIus «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

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

DKCKypcusi «IBOJIOLNS OPraHMUECKOTO MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN HIIN
KpaeBeIUECKU My3eil).

Tema 3. Opranu3mbl U OKpPY:KAKIIAs cpeaa.

DKojorusi Kak Hayka. 3ajaud W pa3lenabl SKOJIOTMH. MeToIbl 3KOJIOTHYECKHUX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO UEJIOBEKA.

Cpenst  oOuTaHWs  OpPraHW3MOB:  BOJIHAs, HA3€MHO-BO3NYIIHAs,  ITOYBEHHAS,
BHYTPUOpPraHU3MEHHasI.

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

AbGuotnyeckue  (QaxkTOphl:  CBET, TEMIEparypa, BIAKHOCTb. DoTonepuoanu3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronornveckue puTMbl.




buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpPCHIIHUS,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koonepamus, MyTyaJln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HauYeHHEe OHOTHYECKUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTEpUCTUKU nomyasauud. OCHOBHbIE IIOKA3aTEJIU IOMYJISILUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpanuu:

Hoptpertst: A. 'ymbonbar, K. @. Pynbe, 3. I'ekkens.

Tabnuuel u cxemsl: kapta «[Ipupoansie 30Hb1 3eminy, «Cpebl 0OUTaHUST OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHQY30pUn-TyQesbkn», «[luiessie nenm».

JlabopaTopHble U IpaKTHYeCKHe padoThI:

JlaGopaTopHas pabotra Ne 3. «Mopdosioruueckue 0COOEHHOCTH PACTCHHH M3 PasHBIX
MECT OOUTAHUSD.

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

[IpakTuueckas padora Ne 2. «Iloacuér mioTHOCTH NOMYIISIIMM pa3HbIX BUJOB PACTEHUI.

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzMoB —  OuoneHo3. CTpykTypbl OuoleHO3a:  BUAOBAs,
IPOCTpaHCTBEHHas, Tpoduueckas (rnumiesas). Buabl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [lonarne 00 skocucremMe W OHOreoIeHO3e.
@DyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B 3KocucTeMe. Tpoduueckue (NUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLIUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAMOperysaLus, pazsutue. CyKkueccus.

[Ipuponnbie SKOCHUCTEMBI. ODKOCHUCTEMBI 03€p M peK. ODKOCUCTEMA XBOWHOIO WIH
HIMPOKOJIUCTBEHHOTO JIeCa.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOosKkocucTeMbl. buonorndyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak paktop ycronunBocTH 3KocucTeM. CoXpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoGeHHOCTH OHocdepbl Kak II100aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecCHE U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemiecTB U OMOT€OXMMHYECKHE LMKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OHocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBO B Ouochepe 3emin. AHTPONOreHHble U3MEHEHUss B Ouocdepe.
['moGasibHBIEC HKOJIOTHYECKUE TPOOITEMBI.

CocymecTBoBaHue npupoAbl U dyenoBeuecTBa. CoxpaHeHHE OHOpa3HOOOpazus Kak
OCHOBa ycroiuMBocTH Ouocdepsl. OCHOBa pPALMOHAIBHOIO YIPaBICHUS MPUPOAHBIMU
pecypcamu U UX UCHOIb30BaHue. JlOCTHXKEHHsI OMOIOTUN M OXpaHa IPUPOIbI.

JdemoHcTpauuu:

Hoprpetsl: A. /Ix. Tencnn, B. H. Cykaués, B. 1. Bepnanckuid.

Tabnuie! u cxembl: «lIumesbie nenny», «buoieHnos: coctaB u crpykrypa», «lIpupoansie
coobmiectBa», «llemn mnuraHus», «OKojoruMueckas mnupamuaa», «buocdepa u YenoBexy,
«JKocucTeMa IIMPOKOJMCTBEHHOrO Jeca», «IDKOCHCTEMA XBOWHOro Jecay, «buomneHnos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JIEHCTBUS Ha IPUPOLYY,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHelmas
coctaBisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii 3G pexT», «DaKTopbl
PaaMOaKTUBHOTO 3arps3HeHus1 Onochepsn», «O0mas cTpykrypa ouochepsi», «Pacmpocrpanenue




XKHU3HU B Omnocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B O6uocheper,
«KpyroBopot azota B mpupoze».

Ob6opyioBaHue: MOJEIb-ANTITHKAIHS «Tunuunbie OMOIICHO3bI», repoapmii
«PacturenpHble  coobOmiecTBay, Koutekuun  «buoneno3», «Bpeaurennm — BakHEHIIMX
CENIbCKOXO3SHCTBEHHBIX ~KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM 9KOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, H300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.




IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA BA30BOM YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIuBalOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yJaIMMUCS TIPOTPaMM CpeHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType NUYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUS IpeaMera «buosorus» BbIIEICHBI
CIICAYIOIIME  COCTAaBJIAIONINE: OCO3HAHWE OOYYaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEIEICHHUIO,
HAJIMYME€ MOTHUBALMU K OOYYEHHIO OHOJOTHMH, IEJICHANPABICHHOE pa3BUTHE BHYTPEHHHX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaromuXcs pPYKOBOACTBOBAThCA B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, MPUCYLHIUMHU  CHUCTEME
OMoNIOTNYecKoro 00pa3oBaHMs, HaJIMYUE SKOJIOTHYECKOTO IPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIENIU U CTPOUTH )KU3HECHHBIE TUIAHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS INpeamera «buonorus» AOCTUTalTCs B €IUHCTBE
yueOHOM M BOCIUTATENBHON NIEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCUHUCKUMU
COLMOKYIBTYPHBIMU, UCTOPUYECKHUMHU U JyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMU, TPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIUTAaHUS U CaMOPAa3BUTHS, Pa3BUTHUS BHYTPEHHEH MO3ULUU JMUYHOCTH, NMATPUOTU3MA,
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHHUS K  KYyJIbTypHOMY  HAaclE€OUI0 U  TpajuLUsiM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIn4HOCTHBIE PE3yNbTAThl OCBOEHUS yueOHOro npeaMera «buonorus» 10KHbBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsI PyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIONIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHIICKOTO  OOIIecTBa,
paciMpeHre >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOILIECCE PEeaTu3allid OCHOBHBIX
HalpaBJIeHU BOCIUTATEIbHOM JAESITEIbHOCTH, B TOM YHCIIE B YACTHU:

1) rpamaaHCcKOro BOCIUTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKON MO3UIMKU OOYYaloIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEeHa POCCUHCKOI0 OOLIECTBa;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)K€HHE 3aKOHA H
IIPABOIIOPSAJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATEILHOCTH MPH CO3JJaHUN Y4eOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATEJIbHBIX 3a/1a4, BHIIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpPENENATh COOCTBEHHYIO TIO3UILHUIO 110 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUUTBIBaTh B CBOMX JEHCTBHUAX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJEHCTBUS JIIOJEH ¢ Pa3sHBIMU YOEXKIEHUSAMHU, KYJbTYPHBIMU EHHOCTSAMU U COLUAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TPOIIECCE COBMECTHOI'O BBIMIOJHEHUS Y4YEOHBIX,
MIO3HABATEJIbHBIX M HCCIEIOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIECHUS K MHEHMIO
OTIOHEHTOB NP 00CYXJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKON EATENBHOCTH;

2) NaTPpUOTHY€eCKOIr0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH POCCUICKON TPaXKAAHCKON MACHTHYHOCTH, NATPUOTU3MA, YBAKCHUS
K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Nepel PonnHONM, ropocTH 3a CBOW Kpai, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccun;



[[EHHOCTHOE OTHOIIEHWE K TPUPOJHOMY HACIEAWIO U TAMITHHKAM TMPUPOIBI,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBIIGHHE U PAa3BUTHUE
OHMOJI0TUH, TOHUMAaHU 3HA4€HUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uneitHas  yOexXAEHHOCTb, TOTOBHOCTh K CiIyXeHuto u 3amuTe OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAL0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;

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

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

OCO3HAHHWE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMYHUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOUICHHE K CBOMM POJTUTENSM, CO3JIaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS IIEHHOCTEH CEMEWHOU XKM3HU B COOTBETCTBUHU C TPAIUIIUSIMU HApOJOB
Poccumn;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIFOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKUE SYMOLIMOHAIEHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKCHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIJICHUE IPOSBIISTH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) pusnueckoro  BocnmuTaHus, (GPOpMHUPOBAHUS  KYJBTYPbI  30POBbA U
IMOLMOHAIBLHOIO GJIArONOJIy4usi:

MMOHMMAaHUE U pealih3alus 30pOBOro u 0e30macHoro odpasa Kku3Hu (310pOBOE MUTAHUE,
cOOIOZICHHE TUTUEHUYECKUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perymsipHass (U3MYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

MOHMMAHWE IIEHHOCTH TMIPaBWJI HHIUBUIYaTbHOTO W KOJUIGKTHBHOTO O€30MacHOTO
MOBE/ICHHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE IOCJICJICTBUN W HEMPHSTHS BPEIHBIX MPUBBIUCK (YHOTPEOJICHUS AITKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTD K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JEATEIBHOCTH  TEXHOJOTMYECKOM W COUHMAIBHOU
HANPaBIEHHOCTH, CMOCOOHOCTh WHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIHHO BBITIONHATH
TaKyIo JACSITeIbHOCTD,

UHTEpEC K pa3nu4HbIM chepam mpodeccruoHalbHON NesSTeNbHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHHUIO HA MPOTSHKEHUU Bcel
KU3HU;

7) 3KOJIOTNYECKOTr0 BOCTIMTAHUSA:

IKOJIOTUYECKH T1eJIeCO00pa3HOE OTHOIICHHUE K MPUPO/IC KaK UCTOUYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYILIECTBOBAaHMS;

TOBBIIICHUE YPOBHS KOJIOTHMYECKOW KYIbTYPBI: MPHOOPETEHHE ONBITA TUIAHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXKHBIX MOCIEICTBUH ISl OKPYKAIOIIEH CpeIbl;

OCO3HaHUeE TII00aTBHOT0 XapaKTepa KOJOTHICCKUX TPOOJIEM U IYTeH MX PEIICHHS;

CIOCOOHOCTH MUCIONIBL30BATh MPHOOpETaeMble PU U3yYEeHUH OMOJIOTHH 3HAHUS U YMEHUS
IIPH PEIICHUU TPOOJIeM, CBS3aHHBIX C PANMOHAIBHBIM IMPHUPOAOIOE30BaHNEM (COOIIOICHUE
MpaBUJI TIOBEJEHUSI B MPHUPOJE, HANPaBICHHBIX Ha COXPaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHochepsl);



AKTUBHOE HENPUATUE NEHUCTBUM, NPUHOCALIMX BPEN OKPYKAKOLIEH MPUPOAHON Cpere,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE MOCIEACTBHS MPEeANPUHUMAEMbIX
JICMCTBUM U NIPENOTBPALLATD UX;

HQJIMYME DPA3BUTOIO SKOJOTMYECKOIO MBIIIICHHS], HKOJOTMYECKOM KyJIbTYphl, OIbITA
JESATEIIbHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM U COLIMAIBHOM INpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MHPE;

COBEPLUICHCTBOBAHHE  SA3BIKOBOM M  YMUTATEIbCKOW  KYJIbTYphl KakK  CpeJCTBa
B3aMMOJEHCTBUS MEXKIY JTHObMHU U IT03HAHUS MUPA;

IIOHMMaHHe crneuupuKd OMOJIOTHH KaK HayKd, OCO3HaHHs €€ pojiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [EJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroIeM
MHUpe KaKk O €IUHCTBE NPUPOAbI, YelIOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U peIIeHUH Npo0IeM COXpaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JUIsl COBPEMEHHOM LIMBMIIM3ALUU: 0OecreueHus
HOBOT'O YPOBHSI Pa3BUTHSl MEIULUHBI, CO3AHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, IOUCKA IMyTeH BbIX0/a U3 TI00aTbHBIX
HKOJIOTMYECKUX NPO0JIeM U oOecreueHus nepexoaa K yCTON4YMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJOTMYECKUX 3HAHUI B I[€JSX MOBBIIICHUS OOLIeH
KYJIBTYpbl, €CTECTBEHHO-HAay4HOH TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTH (yHKIHOHAIbHON
IpaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoi pu U3y4eHur ONOJIOTHH;

[IOHMMaHHE CYIIHOCTH METO/J0B IO3HAHHUS, UCIONb3YEeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BATh IIOJydyaeMble 3HAaHUS s aHadu3a M OOBSCHEHUS SIBICHUMN
OKpY’KAaIOIIEro MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BATh OWOJIOTMYECKUE 3HAHUS JJIs pelleHUus
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HAYYHOW JESTebHOCTH, TOTOBHOCTh OCYIIECTBIATh MPOEKTHYIO U
HCCIIE0BATEILCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEINPEPHIBHOMY OOpa30oBaHUI0 U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIyYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTSMU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ynbTaThl OCBOEHMsI yueOHOro mnpenMera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIME [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaONI0eHNe, U3MEPEHUe, HKCIEPUMEHT M IPYTuX), YHUBEpCaJIbHBIE
yueOHble JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00eCreunBaoIIne
¢dopmupoBaHre (YHKIIMOHAIBHONW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYarolIuxcs,
CIIOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOEHHbIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHOW NPAKTHKE.

MertamnpeaMeTHble pe3ysbTaThl OCBOEGHHUS MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHuUs
JOJIKHBI OTPAXKATh:



OBiaieHne YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 0a3oBbIe JJOrHYeCKHE JeHCTBUA:

CaMOCTOSITENILHO (DOPMYITHPOBATh M aKTyaJIM3WPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh TPU OCBOCHWW 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIU3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKphIBATh CMBICT OHOJOTHUYECKHX
MOHSITHIA (BBIICATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHSITUSIMH ),

OTIPENeNIATh IEIH JEATSILHOCTH, 3a/aBas IMapaMeTpbl U KPUTCPUM UX JIOCTHIKCHUS,
COOTHOCHUTH PE3yIbTAaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIOJIB30BaTh OHOJIOTUYECKUE TMOHATUS Il OOBSICHEHUS (aKTOB W SIBJICHUU KHUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSITh CXEMHO-MOJICTIbHBIC CPENICTBA IS MPEACTABICHUS CYNIECTBEHHBIX CBSI3CH U
OTHOILICHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

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

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

KOOPJIMHUPOBaTh M BBINOJHATE PabOTy B YCIOBUSIX pEABHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE IPU PEIICHUH XU3HEHHBIX TPOOJIeM.

2) 0a30BBIE HCCIIEN0BATEILCKHE JeHCTBUA:

BJIQJICTh HABBIKAMU y4eOHO-HCCIICAOBATEILCKOW U MPOCKTHOW JICATEIIbHOCTH, HAaBBIKAMU
paspenieHus mpooIieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOMCKY METOJIOB
pelIeHHs TPAKTHYESCKHX 3a/1a4, TPUMEHEHHIO Pa3INYHbIX METOOB TIO3HAHUS;

WCIIOJIb30BaTh PAa3IMYHBIC BHJBI JCATCILHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUEOHBIX M COI[HATBHBIX TPOSKTOB;

(hopMHUPOBATh HAYYHBIN TUIT MBIIJICHUS, BIAJAETh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 3a7aud B OOpA30BATENBbHON AEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TIPUYMHHO-CIIEICTBEHHBIE CBS3M M aKTyalU3UpOBaTh 3a/Jadyy, BBIABUTATh
TUToTe3y €€ pelIeHHs, HAaXOIUTh AapTyMEHTHI IS JOKa3aTelbCTBA CBOWX YTBEPXKICHHI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3WPOBATh TIOJNYYEHHBIC B XOJAC pEIICHHS 3a7add Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OIEHKY HOBBIM CHTYAIIUsM, OICHUBAThH MPHUOOPETEHHBIN OIBIT;

OCYIIECTBIIATH 1IEJICHANPABICHHBIN MOWCK MEPEeHOoca CPEJCTB U CIIOCOOOB JCUCTBUS B
poeCCHOHAIBHYIO CPENY;

yMeTb TEPEHOCHTh 3HAaHWA B I[IO3HABATENBHYI0O M  MPAKTHYECKyl0 o0yacTu
KU3HEICATCIIEHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIBUTATh HOBBIC WJCH, MpeAiiaraTb OPUTHHAIBHBIC IMOAXOJBI W PEIICHUS, CTaBHTH
pOoOJIEMBI U 3aJ1a4H, JOMYCKAIOINe aTbTePHATUBHBIEC PEIICHUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3NMUYHBIX MCTOYHUKAX MH(OpManuu (TeKcTe ydeOHOro mocolus,
HAy4YHO-TIOMYJISIPHOH JTHTEepaType, OMOIOTHYECKUX CIIOBAPSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX



0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO Pa3IUYHBIX BHIOB U (opM
MIPEACTABJICHMS], KDUTHYECKHU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

(bopMynIHpOBaTh 3ampochl M HPUMEHATH pa3IMYHBIE METOIBl MPH TIOMCKE U OTOOpE
Ouonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM J1JIs BBIIIOJIHEHUS YUEOHbBIX 3a/1a4;

MpUOOPETaTh OMBIT HCIOJB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAHUS PA3JIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY NPEACTaBICHUS OMOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

WCIOJb30BAaTh HAYYHBIA S3bIK B KAayeCTBE CPEACTBa NpU paboTe ¢ OMOIOTHYECKOi
uH(popMaliel: NPUMEHITh XUMUYeckue, PU3NYeCKue U MaTeMaTHUeCKUe 3HaKh U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATYpy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEICTBA HATJISJHOCTH;

BIIQJICTh HABBIKAMU pACIO3HABaHWS W 3aIluThl HWHpOpMamwu, WHOOPMAIMOHHON
0e30MacHOCTH JTUYHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMHY /IeHiCTBUSIMH

1) o0menne:

OCYILIECTBIIATh KOMMYHHKAIIMU BO BCEX c(pepax KM3HU, aKTUBHO y4acTBOBAaTh B 1MAJIOre
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKJECHHSI OTHOCUTEJIbHO BBINOJHEHMSI Npe/ylaraeMoi 3aJauyd, YYWUTHIBaTb WHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YIaCTHUKOB JHANIOTA WA JUCKYCCUN);

pacrno3HaBaThb HEBepOaJIbHbIE CpEeACTBA OOIEHHS, NOHMMATh 3HAUEHUE COLHUAIbHbBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DJIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMU OOIIEHUS W B3aUMOJACHMCTBUS, MOHMUMATh HAMEPEHUS
JOPYTUX JIOACH, MPOSIBIISATh YBAXKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTh CBOM BO3PAKECHHUS;

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

2) coBMeCTHAs J1eSITeJIbHOCTD:

MOHUMATh U HCIOIb30BaTh MPEUMYIIECTBA KOMAaHAHONW ¥ UHIUBUAYAIbHON pabOTHI MpU
pelieHny OMoJorn4ecKoi mpobsieMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYSI TP pEIICHUH Y4eOHOM 3a/1auH;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX AEMCTBHH ¢ Y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

MPUHUMATh LEJIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BBIBaTbh M KOOPJIWHUPOBATH
JEUCTBUA IO €€ INOCTMIKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENENATh POJM C YyUETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOTHI;

OILICHHMBATh KAUeCTBO CBOETO BKJIAJIa U KaXKJAOTO YYaCTHUKA KOMaHbl B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

MpeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIIECTBJISITh IO3UTUBHOE CTPATETMUECKOE IIOBEJECHUE B Pa3IUYHBIX CHUTYyalMsX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU 1eHCTBUAMM:

1) camoopranusanus:

MCIONIb30BaTh OMOJOTUYECKHE 3HAHUS U BBIABICHUS MTPOOJIeM U WX pEUIeHUS B
KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH IIeJIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M IMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPY’KaIOIIHUX;



CaMOCTOSITENILHO OCYILECTBIISATh IMO3HABATEIBHYIO JAEATEIBbHOCTD, BBIABISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIC 3aJayli B OOpa30BaTEIBHOW JEATEIHHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTaBJISITh IUIAH PELIEHUs IPOOIEMBI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacIpsATh paMK1 y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieJ1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHHUIO IIMPOKOW HPYIUIMH B Pa3HbIX
00J1acTSAX 3HaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJbTYPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

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

BJIAJICTh HaBbIKAMH MTO3HABATENBHOM peIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, NCIOIb30BATh IPUEMBI pedIieKCuu
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHMBAaTh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE cedsl U APYTUX:

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;

pa3BUBaATh CIIOCOOHOCTh HOHUMATh MUP C MO3ULMH JPYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATHBI

IIpenmetHsie pe3ynabTaThl ocBoeHus mporpammbl COO 1o Ouosorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue A yueOHoro npeamera «buonorusy) HaydHble 3HAHUS, YMEHUS U
CHoco0bl JNeNCTBUI 1o OCBOEHHUIO, UHTEPIIPETALUA
U IpeoOpa30BaHUI0 3HAHUN, BUJBI JESATEILHOCTH 10 MOJYYEHHIO HOBOT'O 3HAHUS U IPUMEHEHUIO
3HaHUN B pa3MYHBIX YUEOHBIX CHUTYyallUsX, a TAKXKe B PEaJbHBIX >KU3HEHHBIX CHUTYalUsX,
CBA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHble pe3yabTaThl MPEJICTaBICHBI MO TrojiaM
o0OyueHusl.

[IpenmeTrHble  pe3ynpTaThl OCBOEHUs yudeOHoro mpenmera «buonorus» ¢ 10
KJlacce TOJKHBI OTPaXKarTh:

c(OpPMUPOBAHHOCTh 3HAHWW O MECTE W pOJIM OMOJIOTUM B CHUCTEME HAY4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHuEe OMOJOTHYECKUX TEPMUHOB M OHATUMN: KU3Hb, KIIETKA,
opraHusM, Meraboiau3sM (0OOMEH BeIeCTB M  MpeBpalleHue SHEPruu), ToMeocTa3s
(camoperynsuusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHHUE
(penpoyKiMs), HaCIeCTBEHHOCTh, UI3MEHYMBOCTh, POCT U PA3BUTHUE;

yYMEHHE Hu3Jaratb OWOJIOTUYECKHE TEOopuHu (KJIETOYHas, XpOMOCOMHas, MyTallMOHHas,
LEHTpaJlbHas JO0rMa MOJIEKYJIsipHOM Ouonorun), 3akoHsl (I'. Mennens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 EHTpax MHOroo0pa3usi U IPOUCX0XKIEHUS KyJIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeaessaTh IPaHULIbl KX TPUMEHUMOCTH K JKUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJaMH HaYyYHOT'O MO3HAHUS B OMOJOTUU: HAOIIOJEHHE U ONUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX pPE3YJIbTAaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;



YMEHHUE BBIICNATH CYIIECTBEHHBIC MPHU3HAKH BUPYCOB, KJIETOK MPOKAPUOT M IYKApPHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH IPOLIECCOB: 0OMEHA BELIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M HHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAJIBHOIO PAa3BUTHUSA
opraHusma (OHTOT€HE3);

YMEHUE NPUMEHATH MOJIyYeHHbIE 3HaHUS JUIsl OOBSICHEHUS! OMOJIOTMYECKUX MTPOLIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO OOECTIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOLUX JHOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUS B OKPYXAIOIIEH NPUPONHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBHOIO
PUPOONOIB30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- U JUTMOpHUAHOE
CKpEIIMBaHKe, CLEIUICHHOE HAClIe0BaHHE, COCTABIATh CXEMbl MOHOTHUOPUIHOTO CKpPEIIMBAHUS
JUI IpeJiCKa3aHMsl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE paboThl, COONI0ATh NpaBUiIa MPU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OICHWBATh M WHTEPIPETHPOBATH MH(GOPMAIHMIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUaIIbl), STUYECKHE ACMEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE co37aBaTb COOCTBEHHbIE IIMCbMEHHBIE U YCTHBIE COOOLIEHUs, 00oO0mIas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

IIpenmetHble  pe3ynbTaThl OCBOEHHS  ydeOHoro mnpenmera «buonorus» ¢ 11
KJlacce JI0JKHBI OTpaXarh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTE M POJM OMOJOTMM B CHUCTEME HAay4HOI'O 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH 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;

YMEHHE pacKpbIBaTh COJAEp)KaHUE OWOJOTHYECKUX TEPMMHOB U TOHATHH: BHJ,
HNOMyJsiMsl,  TeHOQOHJ,  SBONIONMS,  ABWXKYIIME  cuibl  ((pakTopbl)  3BOJIOLUH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHMJI000pa30BaHUE, SKOJIOTMYEcKHe (DAKTOpbl, HKOCUCTEMA,
NPOAYIEHTHl, KOHCYMEHTBI, PpEAYIEeHThl, IeNH MUTaHHUSA, OJKOJOTWYecKas MUpaMuia,
6uoreoneHo3, onocgepa;

YMEHUE Wu3JaraTh OwWoiorudeckue Teopun (dBOJrONMOHHass Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUsl HBOJIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoablmeBoro cxozactsa K.
M. bapa, yepenoBanus IMaBHbIX HampasieHuil u nyteil spomonun A. H. CeBeprioBa, yueHus o
6uochepe B. U. BepHasckoro), onpeaensTe rpaHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BJIJIETh METOJaMH HAyYHOTO TO3HAaHUS B OMOJIOTHH: HAOIIOJCHUE U OMUCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIEHUH, OpraHu3alus M IPOBEJEHHE OUOJOTHYECKOTO
OKCTIEPUMEHTA, BBIJABIDKEHHE THUIIOTE3bI, BBISIBICHHE 3aBHCHUMOCTH MEXIY HWCCIEAYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX PE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHUH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIJCNATh CYIIECTBEHHBIE IPHU3HAKH CTPOEHUS OMOJIOTMYECKUX OOBEKTOB!
BUJIOB, TOIYJISIIIUI, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHW3MOB, JCHUCTBUS JKOJOTHYECKHX (DaKTOpOB Ha
OpraHu3MBl, IEPEHOCA BEIECTB U MMOTOKA SHEPIHU B HIKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUI
B JKOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOTCOXMMHUYECKHX IHUKIOB B
ouocdepe;



yMEHHUE MPUMEHSATH MOJy4YeHHbIE 3HaHUS JUIsl OOBSICHEHUsI OMOIOTHYECKUX MPOLIECCOB U
SIBIIGHUH, 17151 IPUHATHS MIPAKTUUYECKUX PEIIEHUI B MOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYKalolled MNPUPOAHON cCpele, MOHMMaHue HeoOXOAUMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM Ouonoruu TUIst panroHaIBLHOTO
MPUPOIONOIB30BAHUS;

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

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE U MPaKTHYECKUE PadOThI, cOOII0AATh MpaBHUiia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATh MH(POPMALUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBoi WH(pOpPMAlKK, HAYYHO-TIOMYJSPHbIE MaTepUallbl), pacCMaTpUBaTh TIJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YMEHHE CO3/1aBaTb COOCTBEHHBbIE MHCbMEHHbIE U YCTHBIE coOOIIeHus, 00001as
Ouosornyeckyro HMHGPOPMAMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAaMOTHO HCIOJIBh30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No HanmenoBanue pa3ienoB v TeM NporpaMMbl KonnuectBo yacoB DnekTpoHHbIe (IU(PPOBHIE)
n/n Bcero | Kontponbabie | [Ipaktuueckue | 00pa3oBaTelbHBIE PECYPCH
paboThI paboThl
1 buonorus kak Hayka 2 0.5 Bubnuotexa IIOK
https://m.edsoo.ru/7f41c292
2 JKuBbIE CUCTEMBI U UX OPraHU3ALUs 1 bubmuoreka LIOK
https://m.edsoo.ru/7f41c292
3 XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 Bub6inorexa [JOK
https://m.edsoo.ru/7f41c292
) KnzuenesaTenbHOCTD KIIETKH 6 bubmmoreka LIOK
https://m.edsoo.ru/7f41c292
5 PazmHoOXeHME M MHIMBUAYAIBHOE PA3BUTUE OPTaHU3MOB 5 1 bubamnorexa [IOK
https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 KBMEHYMBOCTDh OPraHU3MOB 8 1.5 bubmuorexa [IOK
https://m.edsoo.ru/7f41c292
7 Cenexuust oprann3MoB. OCHOBBI OMOTEXHOJIOTHHI 3 bubnuoreka LJOK
https://m.edsoo.ru/7f41c292
8 PesepBHoE Bpems 1 1 Bubmmorexa [JOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 4
11 KJIACC
No HaumenoBanue pa3zienos v TeM nporpaMmsbl KonnuectBo yacon DnexTpoHHbIe (IIUPPOBLIE)
n/m Bcero | Kontponbhsbie | [IpakTuyeckue | 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
1 OBOJIOIMOHHAS OHOJIOTHS 9 1 Bubmmoreka LIOK
https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEHME M pa3BUTHE KU3HH Ha 3eMIle 9 0.5 bu6moreka [IOK
https://m.edsoo.ru/7f41cc74
3 Opranu3Mel 1 OKpyKarolas cpeia 5 1 Bu6nuoreka [JOK
https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 Bbu6nuoreka LIOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 2 Bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5




INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No Tema ypoka KonnuectBo yacoB Hara DneKTpOHHBIC IU(PPOBHIC
/1 Bcero | Kontposibabie | IlpakThueckue | U3ydeHHS o0pa3oBaTeNbHBIC PECYPCHI
paboThl paboThI
1 Buosnorus B cucreme Hayk 1 02.09 Bu6muoteka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeToabl MO3HAHUS KUBOM TTPUPO/IHI. 1 0.5 09.09 bu6nmoreka [IOK
[Ipaktuueckas padora Ne 1 «Mcnons3oBanue https://m.edsoo.ru/863e6122
pa3IMYHBIX METOJIOB MPU U3yUYECHUU
OMOJIOTMYECKUX OOHEKTOBY
3 buonornueckue cuctemsl, MPOLECCHI U UX 1 16.09 bu6nmoreka [IOK
H3y4eHue https://m.edsoo.ru/863e6564
4 XuMHYECKUM cOCTaB KJIeTKH. Boja u 1 23.09 bubmnoreka IIOK
MUHEpaJIbHBIE COJIU https://m.edsoo.ru/863e674¢
5 benku. CoctaB u ctpoeHne 6eIKoB 1 30.09 bubnuotexa [JOK
https://m.edsoo.ru/863e6b72
6 ®epMeHThl — OMOJOTHYECKHE KaTalu3aToOPBhI. 1 0.5 07.10 bubmuoreka [JOK
Jlaboparopnas pabota Ne 1 «3yuenue https://m.edsoo.ru/863e6b72
KaTaJINTUYECKOW aKTUBHOCTH (P€PMEHTOB (HA
pUMepe aMHIIA3hl UM KaTanas3bl)»
7 Vrnesosapl. JIunuas 1 14.10 bubmmoreka [IOK
https://m.edsoo.ru/863e6870
8 Hyxnennossie kucinotsl. ATO 1 21.10 bu6muoreka [JOK
https://m.edsoo.ru/863e6d5c
9 Hcropus u MmeTo1pl n3ydeHus KieTku. Kierounas 1 11.11 bu6muoreka [JOK
Teopus https://m.edsoo.ru/863e6e88
10 | KireTka Kak 11eJ10CTHAs )KUBasl CUCTEMA 1 18.11
11 | CtpoeHue 3yKapuOTHUECKON KIETKH. 1 0.5 25.11 bu6muoreka [JOK
JlaGopatopHas padota Ne 2 «3yueHue cTpoeHUs https://m.edsoo.ru/863e6ff0
KJIETOK PacTeHUH, )KUBOTHBIX, TPHOOB 1 OaKTepuid https://m.edsoo.ru/863e716¢
M0/ MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenapaTax
U UX ONHMCAHUEY




12 | OOMeH BelecTB Wik MeTad0JIN3M 02.12 bubnunorexa LIOK
https://m.edsoo.ru/863e766¢
13 | dorocunTe3. XEMOCHHTE3 09.12 bubnunorexa LIOK
https://m.edsoo.ru/863e7c98
14 | DHepreruueckuii 0OMeH 16.12 Bu6mumoteka [JOK
https://m.edsoo.ru/863e7aae
15 | ’KuzHeHHbIN TUKI KJIEeTKH. [[eneHune KiIeTKu. 0.5 23.12 bubnmoreka [JOK
Muro3. JlabopatopHnas padora Ne 3 «HabGmronenue https://m.edsoo.ru/863e7dc4
MUTO3a B KJIETKaX KOHYMKA KOpEIlIKa JIyKa Ha
TOTOBBIX MUKpOIpenapaTax»»
16 | buocunTes 6enka. Peakuys MaTpUyHOrO CUHTE3A 30.12 bubnmnorexka HOK
https://m.edsoo.ru/863e796¢
17 | Tpancnsmust — OuocuHTE3 OEIKa 13.01 bu6mmoreka [IOK
https://m.edsoo.ru/863e796¢
18 | Heknerounsie (hOpMBI 3KU3HH — BUPYCHI 20.01 bubnmnoreka [HOK
https://m.edsoo.ru/863e7540
19 | ®opMbl pa3MHOKEHNS OPraHU3MOB 27.01 bu6muoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 | Meiio3 03.02 bubanoreka LIOK
https://m.edsoo.ru/863¢e7{4a
21 | O6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. 0.5 10.02 bubmuoreka [JOK
OmonorBopenue. JlaboparopHast pa6ota Ne 4 https://m.edsoo.ru/863e81b6
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIpenapaTax»»
22 | UnauBuayanbHOE pa3BUTHE OPTAaHU3MOB 17.02 bu6muoreka [JOK
https://m.edsoo.ru/863e8436
23 | I'eHeTnKa — HayKa O HAaCJIEACTBEHHOCTH U 24.02 bu6muoreka [JOK
W3MEHUYHUBOCTH https://m.edsoo.ru/863e8612
24 | 3aKOHOMEpPHOCTH HACJIEI0BAHUSI IPU3HAKOB. 03.03 bu6muoreka [JOK
MoHOru6puaHOE CKpeIBaHue https://m.edsoo.ru/863e8878
25 | JurubpuaHoe ckpemunBanue. 3aKOH 10.03 bubmuoteka [JOK
HE3aBHCHMOT'O HACJICOBAHNS IPU3HAKOB https://m.edsoo.ru/863e89a4
26 | CuerieHHOE HaClIeIOBaHUE MPU3HAKOB. 0.5 17.03 bubmmoreka [JOK




JlaGopaTtopnast pabora Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPUIHOTO M TUTUOPUIHOTO
CKpCIIUBAaHUA Yy I[p030(1)I/IJIBI Ha IT'OTOBBIX
MUKpOIpernapaTax»

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

27 | I'eneruka nosa. HacienoBanue npu3HaKkoB, 1 24.03 bubnunorexa LIOK
CLIEIUICHHEIX C II0JIOM https://m.edsoo.ru/863e8c60
28 | U3menuuBocTh. HenaciencreenHas 1 0.5 07.04 bubnunoreka LIOK
W3MEHYHMBOCTh. JJabopaTopHas padora Ne 6. https://m.edsoo.ru/863e8efe
N3ydenne Moau(UKaAITMOHHON H3MEHYHBOCTH,
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»
29 | HacnencrBennas u3MeH4YnBOCTh. JlaGopaTopHas 1 0.5 14.04 bubnmnoreka [HOK
pabota Ne 7. «AHamM3 MyTanuii y 1po30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
30 | I'eneTuka 4enoBeka 1 21.04 bu6mmoteka [IOK
https://m.edsoo.ru/863e8d78
31 | O606mmenue no teme «HacnencTBeHHOCTD U 1 1 28.04
W3MEHYUBOCTh OPTaHU3MOBY
32 | Cenexuus Kak HayKa U IIPOIIECC 1 05.05 bubnuotexa [JOK
https://m.edsoo.ru/863e9214
33 | MeToasl U JOCTH>KEHHS CEJIEKIIUU PACTEHHUH U 1 12.05 bubnmnoreka [JOK
YKUBOTHBIX https://m.edsoo.ru/863e9214
34 | buoTexHONOTUs KaK OTpaciab NPOU3BOACTBA 1 19.05 bubnmnoreka [JOK
26.05 https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4
11 KJIACC
No Tema ypoka KonuuecTBo yacoB Hata DneKTpoHHBIE U(POBBIE
/T Bcero | Kontposbabie | IIpakthueckue | H3ydeHUs o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 02.09 bubnunorexa LIOK
https://m.edsoo.ru/863ea20e
2 Hctopus pa3BUTHS IPEACTABICHUN 00 3BOIIONUN 1 09.09 bubmuotexa [JOK
https://m.edsoo.ru/863e9570
3 MukposBontonus 1 16.09 bubmmoreka [JOK




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

4 [Tonmynsiuus Kak 37€MEHTapHAas €AMHUIIA BUJA U 0.5 23.09 but6mmoreka [IOK
sporornn. JlaboparopHast pabora Ne 1 https://m.edsoo.ru/863e99c6
«CpaBHeHUE BUJOB 110 MOPHOIOTUYECKOMY
KPUTEPHIO»

5 JIBuokymiue cuibl (3JeMeHTapHble (pakToph) 30.09 bu6muoreka [IOK
SBOJIIOLIUU https://m.edsoo.ru/863e9da4

6 EcrecTBenHbIi 0TOOP B €10 GOpMBI 07.10 bubnnoreka [JOK

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

7 Pe3ynbTathl 3BOMIOIUU: TPUCTIOCOOIEHHOCTD 0.5 14.10 bub6nmorexa LIOK
OpraHu3MOB U BUJI000pa3oBanue. JlabopaTopHas https://m.edsoo.ru/863e9fde
pabota Ne 2 «Onucanue npucnoco0IeHHOCTH
OpraHusMa 1 €€ OTHOCUTEJIBLHOIO XapaKTepay

8 Hamnpanenus u nytu Makpo3BOJIIOLIMHI 21.10 bubnnoreka [JOK

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

9 HeobpatumocTs 3BOIIONINN 11.11

10 | Ucropus xu3Hu Ha 3eMiie U METObI €€ N3yUEHUs 18.11

11 | I'unore3bl NpOUCXO0XKIECHUS )KU3HHU Ha 3emiie 25.11 bubmuoreka [JOK

https://m.edsoo.ru/863eaSa6

12 | Pa3BuTHe X13HM Ha 3eMJie 10 3paM U IIepruoaaM 02.12 bubmuoreka [JOK

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

13 | OcHOBHBIE ATaMnbl IBOJIOLUN PACTUTENBHOTO U 0.5 09.12 bubmuoreka [JOK
&KHUBOTHOTrO MHpa. [IpakTrueckas padora Ne 1 https://m.edsoo.ru/863ea8bc
«M3yueHne UCcKomaeMbIX OCTaTKOB PACTEHUHN 1
KUBOTHBIX B KOJUICKIIHSIX)

14 | CoBpeMeHHas cucTeMa OPraHMYeCKOro MUpa 16.12 bu6muoreka [IOK

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

15 | DOBomronus yenoBeka (AaHTPOIIOTEHES) 23.12 bubnuoteka [JOK

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

16 | [IBmxymue cuiibl (pakTopbl) aHTPOIIOT€HE3a 30.12 bubmuoreka [JOK

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

17 | OcHOBHBIE CTaIUH BOJIOLNH YEIOBEKA 13.01

18 | YUenoBeyeckue pacsl U NPUPOIHBIC alallTal[uN 20.01 but6mmoreka [IOK

YCJIO0BCKAa

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




19 | O606mmenue o reMe «BO3HUKHOBEHHE U Pa3BUTUE 1 27.01
KU3HU Ha 3emiie»
20 | DxoJsiorus Kak Hayka 1 03.02
21 | Cpensl oOUTaHUS M YKOJIOTHYECKUE (HaKTOPBI 1 10.02 bubnuotexa [JOK
https://m.edsoo.ru/863eafec
22 | Abuotnueckue dakropsl. JlabopaTopHas pabora 1 0.5 17.02 bubnuotexa [JOK
Ne 3. «Mopdonornyeckre 0coOEHHOCTH pacTeHUi https://m.edsoo.ru/863eb10e
13 pa3HbIX MeCT oOuTanus». JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE
YepEeHKOB KOJIeycay
23 | buornueckue GaxTopsl 1 24.02 Bbu6mmotreka [JOK
https://m.edsoo.ru/863eb348
24 | DKOJIOTHYECKUE XapaKTEPUCTUKU MOMYIISIIIUH. 1 0.5 03.03
[IpakTuueckas padora Ne 2 «Iloacuér mioTHOCTH
MOIYJISIUAN pa3HbIX BUJOB PACTEHHIN»
25 | CooOrecTBa OpraHu3MOB — OHOIICHO3 1 10.03 bubnuotexa [JOK
https://m.edsoo.ru/863eb46a
26 | DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 17.03 bubmuoreka [JOK
https://m.edsoo.ru/863eb46a
27 | OcHOBHBIE TOKA3aTEIN SKOCUCTEMEL. 1 24.03 bu6anoreka LIOK
Okonorudeckue nupamubl. CBOMCTBAa YKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 | IIpupoaHble 3KOCUCTEMBI 1 07.04
29 | AHTpOINIOr€HHBIE SKOCHCTEMBI 1 14.04
30 | buocdepa — rmobanpHas IKOCHCTEMa 3eMITU 1 21.04 bubnmnorexa [JOK
https://m.edsoo.ru/863ebb5e
31 | 3aKOHOMEPHOCTH CyIIEeCTBOBaHUs Orochepsl 1 28.04 bubnmoreka [JOK
https://m.edsoo.ru/863ebd 16
32 | YenoseuecTBo B 6nochepe 3emaun 1 05.05
33 | Cocy1iecTBOBaHHE MPUPOJIBI U YETOBEUYECTBA 1 12.05 bubnmoreka [JOK
https://m.edsoo.ru/863ebale
34 | O6006menne Tembl «Coo0IIeECTBA U DKOJIOTHYECKHUE 1 19.05
CHUCTEMBD» 26.05
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2.5




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHHS OCHOBHOM

10 KJIACC

OBPA30BATEJIbHOM ITPOI'PAMMBI

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOECHNSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl cpeHero 001ero oopa3oBanus

1

CchopMupoBaHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUM B CUCTEME HAYYHOI'O 3HAHHSA
€CTECTBEHHBIX HayK, B (POPMHPOBAHMHN COBPEMEHHON €CTECTBEHHO-HAYUYHOH KapTHUHBI
MHUpPa U HAYYHOTO MHUPOBO33PEHUS; O BKJIAJE POCCHUICKUX M 3apyOeKHBIX YUEHBIX-
O0HOJOroB B pa3BUTHE OHOJOTMHU; (PYHKIHMOHAIBHON T'PaMOTHOCTH YEJIOBEKa JUIs
pelIeHns KU3HEHHBIX 3a7a4

VYMeHue pacKpbIBaTh COJEpKaHUE OWOJOrMYECKUX TEPMHUHOB M TOHSTUH: >KU3HB,
KJIETKa, OpraHu3M; MeTrabomu3M (0OOMEH BeIIeCTB U TPEBPALICHUE OSHEPTHH),
romMeocrtad  (caMOperyysilusi), ypOBHEBas ~ OpraHH3alusi  JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BEJICHUE (PETPOAYKIUS), HACIEACTBEHHOCTh, U3MEHYMUBOCTb, POCT H
pa3BHTHE

YMeHue nznaraTtb OMOJIOTHYECKUE TEOPUH (KIJIETOYHAs, XPOMOCOMHAs, MyTallMOHHA ),
3akoHbl (I. Menpens, T. Moprana, H.M. BaBuioBa) u ydeHuss (0 LEHTpax
MHOro0Opasusi W TPOUCXOXKACHUS KyIbTypHBIX pactennid H.M. Basuioga),
OIIPEAEIIATh T'PAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM

YMeHue BiageTh METOJaMM HAy4YHOro IIO3HAaHUS B Ouosoruu (HabmroaeHue Hu
ONMCAHUE JKMBBIX CHUCTEM, IIPOLECCOB M SBJICHUM; OpPraHU3alus W IPOBEACHUE
OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIABM)KEHUE T'MIIOTE3bl; BBIABICHHE 3aBUCHUMOCTHU
MEXIy HCCIEAYeMbIMH BEIUYMHAMH, OOBSICHEHHE TIOJIYYEHHBIX pe3yJbTaToOB,
UCIIOJIb30BAaHHBIX HAy4YHBIX IOHATUMN, 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
OoOMEHa BEIIECTB M MPEBpAIlCHHUS SHEPTHH B KIETKE, (DOTOCHHTE3a, IJIACTUYECKOTO U
HHEPreTHYEeCKOr0 OOMeHa, XEMOCHHTE3a, MHUTO3a, Meho3a, OIUIOJIOTBOPEHHUS,
pPa3sMHOXKCHHUS, HHIUBUIYaJIbHOTO Pa3BUTHsI OPraHu3Ma (OHTOTEHE3)

YMenmne MPUMCHATH ITOJTYUYCHHBIC 3HAHUA IJIA 00BICHEHHST OMOJIOTHYECKUX IIpoIEeCCoB
U SIBIICHHUH, JUTS IPUHATUS NPAKTHYECKUX PEIICHUH B MIOBCEJHEBHOW KM3HU B IIEJAX
obecrieueHns 0E30IaCHOCTH CBOETO 3/I0POBBSI M 370POBBSI OKPYXKAIOIIUX JIFOJIEH,
COOJIO/IEHUsT HOPM TI'PaMOTHOTO IIOBEJCHUS B OKPYKAalOIIEH MNpPUPOAHOU cpene;
IIOHUMaHUE HCO6XOI[I/IMOCTI/I HCII0JIb30BaHUA I[OCTI/I)KCHI/Iﬁ COBpeMCHHOI\/JI OHMOJIOTHU U
OMOTEXHOJIOTHH JUIS PAllIOHATIBHOTO MPUPOJIOTIONB30BAHUS

VYMmenue pemaTth 3JICMCHTAPHBIC TCHECTUYCCKHUE 3aJadid Ha MOHO- H I[I/IFI/I6pI/I)IHOC
CKpCHIMBAHUC, CICIIJICHHOC HACICAOBAHUEC, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOFO
CKpCIIMBaHUA IJIA NPCACKa3aHnd HACIICAOBAHUA IPU3HAKOB Y OPraHu3MOB

YMeHue BBINONHATH Ja00OpaTOpHBIE W MpaKTUYeCKHe paboThl, COOMIOAATh MpaBUiIa
1pu paboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYJOBAaHUEM

YMeHue KpUTHUECKH OLEHUBATh U MHTEPIIPETHPOBATH NHPOPMAITUIO OHOIOTHIECKOTO
coJiepKaHusl, BKJIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS W3 PA3JMYHBIX HCTOYHHUKOB
(CMHU, HayuHO-TIONyNSpHBIE MaTEpHalbl); ITHYECKHE ACHEKThI COBPEMEHHBIX HC-
CJIEIOBAaHMM B OMOJIOTUH, MEIUIIMHE, OMOTEXHOIOTHI
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YMeHue co31aBaTh COOCTBEHHbIE NHCBMEHHBIE M YCTHBIE COOOIIeHHs, 000011as
OMOJI0rMYecKy0 HH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUIHBIN anmnapat OUOJIOTHH




11 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOECHNSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpamMMbl CpeIHero oo0uero 06pa3oBaHus

1

CdhopMupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOMH
KapTHHBI MHpa U HAyYHOTO MUPOBO33PEHUS; O BKJIA/E POCCHICKHX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUY; (YHKIIMOHAIHHOW TPAMOTHOCTH YeJIOBEKa
JUTSl pELICHUS KU3HEHHBIX 3a]1a4

YMeHHe pacKphIBaTh COJCpXKAHHE OMOJIOTMYECKHMX TEPMUHOB W IOHATUH: BUJ,
MOMYJISIIKS, TEHO(OH, SBOJNIONHS, IBHUXKYIIHEC CHIBI ((PaKTOPBI) HSBOJOIHH,
MPHUCIIOCOOJICHHOCTh OPraHW3MOB, BHJI000pa30BaHME, HSKOJOTHYECKUE (HAKTOPHI,
IKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, PEIYIICHTHI, IIETIH MATAHUS, IKOJIOTUIECKas
nupamuia, OnoreoneHos, onocdepa

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

YMeHue BIaJeTh METOJAAMH HAy4YHOTO TO3HaHUS B Ouonoruu (HaOMIOACHUE U
OMHMCaHUE JKMBBIX CUCTEM, MPOIECCOB U SBJICHUMN; OpraHu3amusl ¥ MpoBeJAcHUE OHO-
JIOTUYECKOTO HJKCIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl; BBIABICHUE 3aBUCUMOCTHU
MEXAYy HCCIEAYEeMbIMH BEITUYMHAMHU, OOBSICHEHHE TMOJYUYEHHBIX pEe3y/IbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHITHI, TECOPUM U 3aKOHOB;, YMEHHE JIeJIaTh BHIBOJIBI HA
OCHOBaHUU MOJYYCHHBIX PE3YJIHTATOB)

YMeHue BBIICIATh CYIMECTBEHHBIC MPHU3HAKUA CTPOCHHSI OMOJIOTUYCCKUX OOBEKTOB:
BUJIOB, TOMYJISIMHA, MPOAYIICHTOB, KOHCYMEHTOB, PEIYyIEHTOB, OMOTEOIEHO30B U
HKOCHUCTEM; OCOOEHHOCTH MPOIECCOB HACIEACTBEHHOW H3MEHUYMBOCTH, €CTECTBEH-
HOTO 0TOOpa, BHI000Pa30BaHUS, MPUCIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUS
IKOJIOTHYECKHUX (DAKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB W MOTOKA DHEPTHH B
HKOCUCTEMAaX, aHTPOMOTEHHBIX U3MEHEHUH B DKOCHCTEMAaxX CBOEH MECTHOCTH, KPYyro-
BOPOTA BEIIECTB M OMOT€OXMMHUYECKUX ITUKIJIOB B Onochepe

YMeHHe NpUMEHATh TONy4YeHHbIe 3HaHUS I OOBSACHEHHS OHOJOrMYECKHX
IIPOLIECCOB M SIBICHUH, I NPUHATHSA INPAKTUYECKUX PEUICHUH B IIOBCEIHEBHOU
KHU3HM B LEIX obOecrieueHus: GE30MaCHOCTH CBOETrO 3/I0pPOBbSl U 3JI0POBbSI OKpY-
KAIOIUX JIIOJEH, COOMIOEHHsI HOPM TPaMOTHOIO IOBEACHHMS B OKpyXKalomen
NPUPOJHON cpelie; TNOHMMaHHEe HEOOXOJUMOCTH MCIOJIb30BaHUS JIOCTHKEHUN
COBPEMEHHOM OMOJIOTHH JJIs1 PAallMOHAIIBHOTO IPUPOIOTIONb30BAHMS

YMeHue pemaTh 3J€MEHTapHble OHOJOTMYECKHe 3aJjauyd, COCTaBJIATH CXEMBbI
MEpeHoca BEIeCTB U SHEPTHH B SKOCUCTEMAX (1IeTH MUTaHMs])

YMeHue BBIIONHATH a0OpaTOpHBIE U MPAaKTHUECKHUe padoThl, COONIOAATh MpaBuUia
1pu padoTe ¢ yd4eOHBIM U JJaOOpaTOPHBIM 000PYIOBAaHUEM

Ymenue KPUTHYECKH OLICHUBATh U MHTEPIIPETUPOBATh UH(POPMALINIO
OMOJIOTUYECKOTO  COAEp’KAaHUS, BKIIOYAIOUIYI0 IICEBJIOHAYYHbIE 3HAHUSA U3
pasnuuHbIX ucTouyHNKoB (CMU, HayyHO-TIONYJsIpHBIE MaTepHaibl); paccMaTpUBaTh
rJ100anbHbIe  3KOJOTHYECKHE TMPOOJeMbl COBPEMEHHOCTH, (OpPMHUPOBATH IO
OTHOIICHHIO K HUM COOCTBEHHYIO TTO3HIIMIO
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YMeHne co3gaBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIICHHS, 0000Ias
OMOJOrMYecKyl0  WH(POPMALMIO U3  HECKOJIBKUX  HMCTOYHHUKOB, TPAMOTHO
MCI0JIb30BaTh MOHATUHHBIN anmapar OuoJorun




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kox IIpoBepsieMblii 3J1eMEHT COAEP/KAHUA
1 | buonorus kak Hayka
1.1 | buonorust — Hayka o >kxuBO¥ npupoae. Pois 6ronoruu B popMUpOBAHUN COBPEMEHHON HAyYHOM
KapTuHBI Mupa. Crucrema OMOJIOTHYECKUX HAYK
1.2 | Meroabl mo3HaHMS >XUBOW HPUPOABI (HAOMIOJCHHE, SKCIIEPUMEHT, OMNHMCaHUE, W3MEpEHHE,
KJaccuuKanms, MOJASITMPOBAaHNE, CTATUCTUYECCKAss 00padOTKa JaHHBIX )
2 | ’)KuBble CHCTEMBI U UX OpPraHU3alus
2.1 | XKussie cuctemsl (OnocucTeMbl) Kak IpeAMET n3ydeHus: ouonoruu. CBoWCTBa OMOCUCTEM U HX
pazHooOpasue
2.2 | YpoBHH opraHu3anuu OMOCHCTEM: MOJEKYISIPHO-TEHETHUECKUMA, KJIEeTOYHbIN, OpraHu3MEHHBIH,
HOMYJSIIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OMoC(epHbIi
3 | XMMHYECKHI COCTaB U CTPOCHUE KIETKU
3.1 | XuMHYECKHI COCTaB KIETKU. XUMUYECKUE FIEMEHThI: MaKPO3JIEMEHThI, MUKPO3JIEMEHTHI. Boa
U MUHEpaJibHbIe BeulecTBa. OYHKIMU BOJBI U MUHEPAJIbHBIX BeLIECTB B KieTke. [lonaepxanue
OCMOTHYECKOro Oasianca
3.2 | benku. CoctaB u cTpoeHue OenKoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHumbie u
3aMEHUMbIE aMHUHOKHCIJIOTHl. AMUHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
MOJIEKYJbl (IIEpBUYHAsA, BTOPUYHAS, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiictBa OenkoB. buonorunueckue GpyHKIMN OETKOB.
@epMmeHTHl — Omonorndyeckue Katamu3aTopbl. CrTpoeHue (epMeHTa: aKTUBHBIA IIEHTD,
cyOctpatHas cnemuduyHocts. Kodepmentsl. Butamunbl.  Otnuuus  ¢GepMEeHTOB  OT
HEOPraHUYECKUX KaTaJl3aTOPOB
3.3 | YruieBoasl: MoHOcaxapuisl (TIHOKO3a, prbo3a W Ae30KcupuOo03a), aucaxapuiabl (caxaposa,
JaKTO3a) M TMoJMcaxapuibl (Kpaxmai, TJIMKOTEH, IeJUT0n03a). buomornyeckue ¢GyHKIIMN
YIJIEBOJIOB.
Junuasl: TpUTAMLEpHIBl, cTepouabl, ¢pochomunuasl. ['napoduibHo-ruipodhoOHBIE CBONCTBA.
buonornueckue ¢yHkuuum sunuaoB. CpaBHEHUE YIVIEBOAOB, OEJIKOB U JIMIUAOB Kak
VICTOYHUKOB YHEPTUH
3.4 | Hykneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenue u pynkunu PHK. AT®: crpoenue u pyHKuun
3.5 | Huronorus — Hayka o kietke. Knerounast teopusi. MeToapl M3y4eHuUsl KIETOK
3.6 | Knerka xak wnenoctHas >xuBas cucrema. OOmIuMe NpPU3HAKM KIETOK: 3aMKHyTas HapyKHas
MeMmOpaHa, monekyibl JIHK kak renernueckuii anmapar, cucTeMa CHHTe3a OeJka
3.7 | Tumbl  KHIETOK: »yKapuoTHueckas U  mpokapuotudeckasd. (OcCOOEHHOCTH  CTPOCHMS
npokapuoTuueckod kieTku. Kierounass crenka Oaktepuit. CTpoeHHE JSYKapHUOTHUUECKOU
KJeTKH. OCHOBHBIE OTIMYMSI PACTUTENIbHON, )KUBOTHOM 1 TpUOHON KIIETKH
3.8 | [loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHas CTEHKA, IJIMKOKAIMKC, WX (YHKIHH.
[Tnazmatndeckass meMmOpaHa, e€ cBoWcTBa W (QyHKUMM. lLluToruiasMa u €€ OpraHoM[IbI.
OpHomeMOpaHHbBIE OpraHOMAbI KIETKU: sHpomnazMaruyeckas cetb (JIIC), anmapar 'ombmxwy,
an30coMbl. [1oyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPUM, IutacTuabl. IIponcxoxnenue
MUTOXOHApPUI U TuiactTul. Buasl mmactua. HememOpanHble opraHoubl KIETKH: PUOOCOMBI,
KJIETOYHBIM LIEHTP, PECHUYKH, KTYTUKH. DYHKIIMN OPraHOUI0B KJIETKH. BKiatoueHus
3.9 | Anpo — perynaropubiii ueHTp kietku. CTpoeHue sijpa: sifepHas 000i10YKa, KapHoIlia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI
3.10 | Tpancnopt BEMIECTB B KJIETKE




X(HSHC,Z[GSITGHLHOCTL KIICTKH1

4.1

OOMeH BemiecTB, WM METa00Iu3M. ACCUMUIIAIUA (IJIACTUYECKH OOMEH) M JTMCCHUMUIISITUS
(oHEepreTHdecKrii OOMEH) — JBE CTOPOHBI €IMHOIrO0 Ipolecca mMerabonmu3ma. Turbl oOMeHA
BEIIIECTB: aBTOTPO(HBIN u reTepoTPOPHBIN.
Ponb GpepMeHTOB B OOMEHE BEIIECTB M MMPEBPAICHUN YHEPTHH B KIIETKE

4.2

dotocunTes. CaetoBast u TEeMHOBAs dassl ¢dorocunresa. Peakiyn
¢dorocunTesa. DPPeKkTUBHOCTh (POTOCHHTE3a. 3HAUEeHHE (OTOCHHTE3a Ui JKU3HU Ha 3emIe.
Bnusiaue ycnoBmii cpenbl Ha (DOTOCHHTE3 M CHOCOOBI TMOBBIMICHHS €r0 MPOIYKTUBHOCTU Y
KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTE3UpYyIoIue 0akTepun. 3Ha4YeHne XeMOCHHTEe3a ISl )KU3HH Ha 3emiie

4.3

DHepreTudeckuii oOMeH B KiieTke. PaciierniieHue BeIecTB, BBIACICHUE U aKKyMYJIHUPOBAaHUE
SHEPruu B KIETKe. JTambl 3Hepreruyeckoro obOmena. ['nukonu3. bBpoxeHue W ero BHUIBL.
KucnopoaHoe okucieHre, WM KIETOYHOE AblXxaHue. I((HEeKTHBHOCTh YHEPTeTHUECKOro 0OMeHa

4.4

Peakiun marpuynoro cuntesa. ['enernueckas nadopmanus u JJTHK. Peanuzanus reaetrrnaeckoit
uHpOpMalUK B KJEeTKe. | eHeTHYecKnii KO M €ro CBOWCTBA. TpPaHCKPUMNIMA — MaTPUYHBINA
cunte3 PHK. Tpancnsauus — 6uocunres Oenka. KogupoBanue amMmuHoKuCI0T. Posib pubocoM B
OuocuHTe3e OeKa

4.5

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Vctopus otkpbeiTus BupycoB (/I.M. IBanoBckwmif).
OCOOCHHOCTH CTPOEHHS M KU3HEACATEILHOCTH BHPYcoB. bakrepuodaru. bomnesnn pacrenuii,
KMBOTHBIX U YE€JOBEKa, BbI3bIBacMble BUpycamMu. Bupyc nmMmmyHnoneduuura yenoseka (BUY) —
B030yautens CIIN{a. IlpodunakTika pacnpocTpaHeHus] BAPYCHBIX 3a00JIeBaHHIA

Pa3zmHoxenue u HHAWBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

5.1

Knerounelid 1Mk, WIM JKU3HEHHbIM 1uKA KieTku. WHrepdasza u mwuros. Ilpouecchl,
nporekaromue B unrepdase. Permnmukanusa — peakius matpuuHoro cunre3a JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIA HaOOp — KapuoTuIl. JUIUTOUAHBIA U TalJIOUIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. [luTonornyeckie OCHOBBI Pa3MHOXKEHUSI U UHIUBUAYATbHOTO Pa3BUTH
OpraHU3MOB.

Henenune knerku — muto3. Ctaaun murtosa. [Ipoueccsl, npoucxondiiyue Ha pa3HbIX CTAIUAX
MHUTO03a. BHOJIOrMYEeCKHii CMBICT MUTO3a

5.2

CDOpMBI Pa3MHOKCHHA OPraHU3MOB! OecIio0e U IOJIOBOC. Bugsr Oecmonoro PAa3MHOKCHUS:
JCJIICHHUEC HaJABOC, IOYKOBAHUEC OJHO- U MHOI'OKJICTOYHBIX, CHOpOO6p330BaHI/IC, BCIr€¢TaTUBHOC
Pa3MHOKCHHC. I/ICKYCCTBCHHOC KJIOHMPOBAHUC OPTraHU3MOB, €TI0 3HAUCHUC IJIsI CCIICKIIUN
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[TooBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECIIOJIOTO.
Meiio3. Craguu meiiosa. [Iponeccsl, mpoucxoasauine Ha craausax Merosa. [loBenenne xpoMmocom
B Mero3e. KpoccuHrosep. brosornuecknii CMbIC M 3HaYEHHUE MEHO03a

54

['amerorenes — mpouecc 0O0pa30BaHUS MOJOBBIX KJIETOK Yy >KMBOTHBIX. [l0JOBBIE >Keme3bl:
CEeMEHHUKU M sSMuHUKU. OOpa3oBaHHE M Pa3BUTHE MOJIOBBIX KJIETOK — ramer (CIepMaTO30uj,
AWIEKIeTka) — chepMatoreHe3 M ooreHe3. (OCOOEHHOCTH CTpPOEHMs SIMLEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes

5.5

WuauBuayanbHOe pa3BUTHE (OHTOTE€HE3). DOMOpHUOHAIBbHOE pa3BUTHE (3MOpHOreHe3). DTaribl
SMOPHOHAIBHOTO  Pa3BUTUS Y TO3BOHOYHBIX JKMBOTHBIX: JApOOJIEHHE, TacTPyJIsALus,
opranorenes. [TocramOproHanbHOE pa3BUTHE. THUIIBI TOCTIMOPHOHATIBHOTO Pa3BUTHS: MIPSIMOE,
HenpsMoe (JTMYMHOYHOE). BnusHHe cpenbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE
BBI3BIBATh BPOXKIEHHBIE YPOJICTBA.

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

HacnencrBeHHOCTh M H3MEHUMBOCTD OpraHnu3MoB

6.1

[Tpenmer u 3amaun renetuku. Mcropus pa3BuTus reHeTukH. Bxitag poccuiickux u 3apyOeKHbIX
YU€HBIX B pa3BUTHE IeHETUKU. MeTo/bl FeHeTUKH (TMOPHI0IOrHYECKU, IIUTOTeHEeTHYECKUH,




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

6.2

3aKOHOMEPHOCTH HacJeIOBaHMUs NPU3HAKOB, ycTaHoBleHHBIE ['. Mennenem. MonoruOpuaHoe
CKpelBaHue. 3aKOH eqMHO00pa3us ruOpuI0B NIEPBOTo MokoyieHus. [IpaBuiio TOMUHUPOBaHHUS.
3aKkOH paculeIUIeHUs [pU3HaKoB. [mnore3a uMcroTsl ramer. IlomHoe u  HemosiHOE
JOMHHHUPOBAHHUE.

JurubpuaHoe CKpeuiBaHue. 3aKOH HE3aBHUCHMOTO HAcleJOBaHHWs MNpu3HAKoB. LluTo-
IFEeHETUYECKUE OCHOBBI JUTMOPUAHOTO CKPEIIMBAHUA. AHAIU3UpPYIOIIEe CKpELIUBaHUE.
VMcnonp30BaHuE aHANM3UPYIOLIETO CKPEIMBAHMs Ul ONIPENIEICHUS TEHOTUIIA OCOOU

6.3

CueruieHHoe HaciefoBaHue Ipu3HakoB. PaGora T. Moprana 1o cuenjieHHOMY HaclleZJOBaHUIO
reHoB. Hapymienue cuenieHuss T€HOB B pe3yibTaTe KPOCCHUHIOBEpa. XPOMOCOMHAsl TEOPHS
HACJICICTBEHHOCTH. [ 'eHeTuueckue KapThl.

I'enetrka mnona. XpOMOCOMHOE OINpENeNeHUue Moja. AYTOCOMBI U IOJOBBIE XPOMOCOMBIL.
['omorameTHble W rereporamMeTHsle opraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
0JIOM

6.4

W3meHunBOCTh. BHbI M3MEHUMBOCTH: HEHACJIEICTBEHHAs M HacieAcTBeHHasd. Poib cpeasl B
HEHACJIECTBEHHOM M3MEHYMBOCTH. XapaKTepUCTUKAa MOJU(PHUKAIMOHHON HN3MEHYUBOCTH.
BapuanvonHsslil psa v BapuanvoHHas kpusas. Hopma peakuuu npusHaka. KoaudecTBeHHbIE U
KayeCTBEHHBIE MPU3HAKU M X HOpMa peakiun. CBOICTBa MOIM(PHUKAIIMOHHON H3MEHYHBOCTH

6.5

Hacnencreennast, WM TEHOTHUIIMYECKAs, W3MEHYMBOCTH. KOMOMHATHBHAS H3MEHYHMBOCTD.
Meiio3 u T1O0JNIOBOI mpolecc — OCHOBa KOMOWHATHUBHOW HW3MEHUYMBOCTU. MyTallMOHHAs
U3MEHYMBOCTh. Kitaccuukammsi MyTanuii: TeHHbIE XpPOMOCOMHBIC, T'¢HOMHBIE. YactoTa u
NpPUYMHBI MyTaluid. MyTtarensosle GpakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIIEICTBEHHOM
nm3menunBoct H.M. BaBuioBa

6.6

I'eneTuka YyeJIoBeKa. Kapuotun YyeJIoBeKa. OcHoBHbBIC METOIbI TeHETHUKHU
YEJIOBEKa: TeHEAIOTHYECKUN, OJM3HEIIOBBINA, IIUTOTEHETUYECKUM, OMOXUMUYECKHI, MOJICKYJISAP-
HO-TeHeTnueckuil. COBpeMEHHOE ONpEACICHUE T'€HOTHUIIA: MOJHOI€HOMHOE CEKBEHHPOBAHUE,
FEHOTUIMPOBaHKUE, B TOM uuciie ¢ nomompbio [II[P-ananu3a. HacnencrBenusie 3a0oseBaHus
YyeloBeKa: TeHHble Oone3Hu, OOJIE3HHM ¢ HACIEACTBEHHOW MPeApacroiioKeHHOCTHIO,
XpoMOocOoMHBIE Oose3nn. CoMaTHyeckue M TeHepaTHBHbIE MyTaluu. [IpuHIUIBI 310pOBOTO
o0Opa3a >KM3HH, AUATHOCTUKU, MPOPUIAKTHKU U JICUEHUs TeHEeTHYecKuXx Oose3Heil. Menuko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAYCHHE MEIUIIMHCKOW TeHETHKW B MPEJOTBPAIICHUU U
JICYCHUH TeHETHYECKHNX 3a00JIeBaHUI YeIOBEKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuns Kak Hayka M IpouLecC. 3apoXKACHHME CENeKIMM M AoMecTukauus. Yuenue H.U.
BaBmiioBa 0 1eHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyJbTypHBIX pacTeHuid. LleHTpbl
POUCXOXKACHNS JOMAITHUX KUBOTHBIX. CopT, mopoja, ITaMM

7.2

CoBpeMeHHBIE METOJbl CENeKIIMU. MacCOoBbII W WHIWBUIYAIbHBIA OTOOpPHI B CENEKIUU
pacTeHuid M KUBOTHBIX. OlIeHKa IKCTEpbepa. bIU3KopoICTBEHHOE CKPENIMBaHUE — WHOPUIUHT.
Uucras nuHusa. CkpeunuBaHWe YWCThIX JUHUW. [ereposuc, wiam rTUOpUAHAS CHIIA.
HepoactBennoe ckpemniuBanue — ayrOpuaunr. OtmanéHHas ruOpuau3anus U e€ yClexwu.
NcKkyCcCTBEHHBI MyTareHe3 M MOJIYYEHUE IMOJUILIONIOB. JIOCTMKEHHS CENEKIIMU PacTEHHU,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buotexHosoruss Kak OTpacib MNPOU3BOACTBA. [‘€HHas WHXKEHEpHUs. OTambl CO3JIaHUS
pexombunantHoit JIHK u TpancreHHwsix opranu3moB. Kierounas wumxkenepus. KietouHswie
KyJIbTYpbl. MUKPOKJIOHAIBHOE pa3MHOKeHUE pacTeHui. KiloHnpoBaHue BRICOKOTTPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. DKOJIOTHYECKHE W dThyeckue mnpobiemsl. MO —
T€HETUYECKH MOANGDUIIUPOBAHHBIC OPTAHU3MBbI




11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/iep:KaAHUs

1

DBOJIIOLUOHHAS OUOIOrUs

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CauzerenbcTBa dBoMoLUH. [laneoHTONOrNYECKHE: MOCIeI0BATEIBHOCTD TOSBICHHS BUIOB B
HAJICOHTOJIOTHYECKON JICTOMMCH, TepexoaHbie (GopMbl. buoreorpaduueckue: CXOACTBO M
pasnuure payH u GIop MaTEpPUKOB U OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJCTBA U Pa3IHUUs
SMOPHUOHOB Pa3HbIX BHOB MO3BOHOYHBIX. CpaBHHTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,
AHaJIOTUYHBIC, PYAUMCHTApPHBIC Oprassbl, aTaBU3MBI. MOJIGKy.HSIpHO-6I/IOXI/IMI/I'-ICCKI/IGZ
CXOJICTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTeHd y BCEX
OpPraHU3MOB

1.2

OpomtonmonHas teopus Y. [lapsuna. [Ipeanocsliku BO3SHUKHOBEHUSI JapBUHU3MA. J[BIKyILHe
CHJIBl 3BOJIIOLMHU BHIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IPU OTrPaHUYEHHOCTU
pecypcoB, HeonpeienEéHHas U3MEHYMBOCTb, 00pb0a 3a CyIIeCTBOBAHHE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrerndeckass Tteopus sBoionuu (CTD) m ocHOBHBIE €€ TOJIOXKEHHUS. MUKPOIBOIIOIHUS.
[Tonynsanus Kak eIMHUIIA BUIA U SBOJIOLUN

1.4

Hewxymme cuibl  ((GakTopbl) SBOJMIONMK BHIOB B mpupoje. MyTallMOHHBIH IMPOLEcC
¥ KOMOMHATUBHAS W3MEHYMBOCThH. [lomynsiuonHble BONHBI M jApeid reHoB. M3omsauusa u
murpanus. EctecTBeHHBI 0TOOP — HANPaBISAIOMUI (akTop BOMONKUU. DOPMBI €CTECTBEHHOTO
otOopa.

[Tprcnoco0ICeHHOCTh OPraHU3MOB KaK pe3yJbTaT ABOJIOIMH. [IpuMepsl MpHUCIOCOOICHUN Y
OpraHu3MOB. ApoMOP(O3bI U HUAU0ATANITAIUH.

Bun u BumooOpazoBanme. Kpurepun Buma. OcHOBHbIE (GOpMBI  BUAO0OpA30BaAHUS:
reorpauuecKoe, SKOJIOrHIECKOe

1.5

MakposBomornus. DopMbl  3BONMOLUU:  (QHUIETHYECKas, AUBEPreHTHas, KOHBEPIeHTHas,
napasuienapHasi. HeobpaTumMocTs 3BOIIOIMH

Bo3HuKHOBEHUE U Pa3BUTHC )KNU3HU HA 3emie

2.1

JlonayuyHble NpPEICTaBICHUsS O 3apOXACHUM >KU3HUA. HaydHble TI'MIOTE3bl BO3HMKHOBEHUS
XKHU3HU Ha 3emiie: abMOoreHe3 W MaHCHepMUs. XUMHUYECKas 3BOJIOLUA. DKCHEPUMEHTAIbHOE
MOJATBEPXKJIEHUE XMMHUYECKOW 3Botonuu. HauanbHble ATanbl OHOJIOTMYECKON HBOJIIOLUH.
I'mnoreza PHK-mupa. IlepBeie knetkun u ux sBomouus. GopMupoBaHHE OCHOBHBIX TI'PYII
JKUBBIX OPraHU3MOB

22

Pa3Butne xu3HM Ha 3emMie 1o 3pam u nepuojam. Karapxei. Apxeickas U NpOTEpO30MCKas
apbl. Ilaneosoiickas 3pa u €€ mnepuonbl: KeMOPHICKUH, OpPIOBUKCKUN, CHIIYPUUCKHM,
JIEBOHCKMH, KaMEHHOYIOJIbHBIN, MEPMCKUN. Me3o3olckas dpa U €€ NMepUuoIbl: TPUACOBBINH,
FOPCKUIA, MEIOBOM.

KaiiHo30lickass 2pa U €€ TEepUOAbL: IaJCOrCHOBBIN, HEOIE€HOBBIN, AHTPOIOTEHOBBIM.
XapakTepucTuka KiIUMaTra M TeOoJOrMYecKux ImnpoieccoB. OCHOBHBbIE 3Talbl 3BOJIOLMH
pPACTUTENBHOTO M XKMBOTHOrO Mupa. ApoMop(o3bl y pacTeHuUd M >KMBOTHBIX. [losiBieHue,
pacuBeT ¥ BBIMAPAHUE IPYII )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHM4ecKOro Mupa Kak OTpak€HUE 3BOMIOLNUH. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIIBI OPraHU3MOB

2.4

DBOJIOLMS YeJIOBEKA. AHTPOIOJOTHUS KaK Hayka. Pa3BuTHe npencTaBieHnid O MPOUCXOXKICHUN
yesioBeka. MeTo bl u3yueHust antpornorene3a. CXoACTBa U Pa3INuMsl YEIOBEKA U KUBOTHBIX.
CuctemMaTH4eCcKOe MOJI0KEHHUE YEI0BEKA.

Jeuxymme cunbl  (pakTopsl) aHTpomoreHe3a. HacnerncTBeHHass HW3MEHYMBOCTH M €C-
TEeCTBEHHBIN 0TOOp. OOMmEecTBeHHBIN 00pa3 )KU3HU, H3TOTOBJIEHUE OPYIUN TPy/Ia, MBIIIJICHUE,
pedb

2.5

OcHOBHBIE CTaJMM W BETBU OHBOJIOLMU YEJOBEKAa: AaBCTPAJONUTEKH, YeIoBeK yMenblH,
Yenosek mnpsamoxopsammii, Yenosek Heanaepranbckuil, Yenosek pasymuslii. Haxonxu




HCKOIIaeMBIX OCTaHKOB, BPeMsl CYIIECTBOBaHHMs, 001aCTh PACIPOCTPAHEHUs, 00BbEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OpYAUs

2.6

UYenoseueckne pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoIeouHasi (eBpa3uiickasi), Herpo-
aBcTpajoujHas (dKBaTopuajbHas), MOHTOJOUJHAs (a3uaTcKO-aMepuKaHCcKas). UYepTsl
NpUCIOCOOJICHHOCTH TPEACTABUTENCH YENOBEUECKMX pac K YCIOBUSM CYIIECTBOBAaHUS.
EnunctBo uenoseueckux pac. Kpurnka pacuzma

Opranu3Mbl U OKpYXkarolas cpeia

3.1

DKoorus Kak Hayka. 3aladd U pa3fieiibl SKOJOruu. MeTobl 9KOJIOTHYECKUX UCCIICAOBAHUIM.
Okonoruyeckoe MupoBo33peHue. Cpeapl o0OUTaHHMA OpPraHU3MOB: BOJIHAs, Ha3eMHO-
BO3/1yIIIHAsl, IOYBEHHAsI, BHYTPUOPraHU3MEHHAas

3.2

Oxonoruveckue (axtopel. Kiaccudukanus sKkonoruyeckux (GaxTopoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JIeiCTBUE SKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI
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Abuotndeckue (akTOpbl: CBET, TeMmmeparypa, BiaxHocT. Poronepuommsm. Ilpu-
CHOCOOJICHUS] OPraHU3MOB K JEMCTBUIO aONOTHYECKHX (haKTOPOB. bruojgornyeckre puTMel

34

buotnueckue ¢akropsl. Buibl 6MOTHYECKUX B3aMMOJAEHCTBUNA: KOHKYPEHLIUS, XUILIHUYECTBO,
apasuTU3M, MyTYajau3M, KOMMEHCAIU3M (HaxXJ1eOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M,
HelTpanu3M. 3HadeHne OMOTHYECKUX B3aMMOJAEHUCTBHUM /s CYIIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX

3.5

DKOIOTrHYeCKHue XapaKTCPHUCTUKHU MOMmyJIAHH. OCHOBHBIE IIOKa3aTciin MOMmyJIAnuu:
YUCJICHHOCTb, INNIOTHOCTb, POXKIAAEMOCTb, CMCPTHOCTL, IIPUPOCT, MHUIPALIUA. Z[I/IHaMI/IKa
YUCJICHHOCTH MOMYJISIIIUN U eé peryisnusi

COO6HI€CTB3 1 5KOJOTHUYCCKUEC CUCTEMBI

Coo0b1ecTBO OpraHnu3MoB — 6uoneHo3. CTpyKTypbl OMOLIEHO3a: BUI0Basi, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3€E

4.2

Okonornyeckne cucrteMbl (dKocuctembl). lloHsitme 00 5SKocucreMe u  OWOreoneHose.
@OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PpEIYLEHTHI.
KpyroBopotr BemiecTB M MOTOK 3HEPruu B 3KocucTeme. Tpoduueckue (NUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cet. OCHOBHBIE IIOKAa3aTeNM SKOCHCTEMBbI: Omomacca,
IPOAYKIHMS. DKOJIOTMYECKUE MUPAMUJIBI: MPOAYKLUH, YHUCIEHHOCTH, Onomacchl. CBolcTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPETyJisanus, pazsutue. Cykueccus

4.3

[IpuponHble 53KOCHCTEMBI. OJKOCHUCTEMBI O03€p M peK. OKOCHCTeMa XBOMHOro WU
HIMPOKOJIMCTBEHHOTO JIeca.

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

buopasznoobpazue kak (akTop YCTOHYMBOCTH dKocucTeM. CoxpaHeHHEe OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emie

4.4

VYuenne B.U. Bepnanckoro o 0uocdepe. I'panuripl, coctaB u crpykrypa 6uochepsl. Kusoe
BemecTBO M ero (QyHkuumu. OcobeHHOCcTH OuOCchepsl Kak TIJOOAIBHOM 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecHMe W oOpaTHas cBsi3b B Ouocdepe. KpyroBopoTel BeliecTB u
OMOreoOXMMHUYECKHE IMKJIBI 3JeMEHTOB (yriepojaa, as3ora). 30HAJIBHOCTH OHOC(EpBI.
OcHOBHbBIE OMOMBI CyIIN

4.5

YenoeuecTBO B O6uochepe 3emin. AHTpONOreHHble M3MeHeHHus B Ouocdepe. ['mobGanbHbIe
9KOJIOTUUYECKHE MTPOOIJIEMBI.

OcHOBa paIMOHAIBHOTO YIpPaBJIECHUS TNPUPOJHBIMU pECypcaMH U UX HCIOJIb30BaHUE.
Jloctrxennst OMOJIOTHH U OXpaHa IPUPO/IbI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buosnorus, 10 knacc/ [Taceunnk B.B., Kamenckuii A.A., PyornioB A.M. u apyrue /Iloxg pen.
[Taceunuka B.B., Akunonepnoe o6miectBo «M3aatenberBo «IIpocBemenuey

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

denepanpHas pabouasi mporpamma CpenHero oomero odpa3zoBanus npeamera «buosmorus»
(6a3oBer1it ypoBens) (st 10-11 xmaccoB obpazoBarenpHbIX opranuszanmii. DT BHY UHCTHTYT
CTpaTeruu pa3BuTHs oOpa3oBaHus. Mocksa — 2023.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHBI U PECYPCbBI CETU UHTEPHET
https://m.edsoo.ru
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