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1. llosicnumenvnas 3anucka.

[Ipu pa3paboTKe MporpaMmsbl IO OHOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPEIEIICHUS TIOAX0/I0B
K (OpMUPOBAHHIO cojAepKaHUs ydeOHoro mnpenmera "buonorus" COCTaBUIIM: KOHIENTyalbHBIE
nosioxxeHnst PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIeNICH, COolepKaHMs, Pe3yIbTaTOB O0OydYeHUS U
TpeOOBaHMH K YPOBHIO TOJTOTOBKM BBHIITYCKHHUKOB, MOJOXKEHHS 00 OOLIIMX HENAX W MPHUHIUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI cpelHero oOriero oOpazoBaHus B Poccuiickoit
denepanyn, a TAKKe MOJOKEHHUS O crenrduke OMOJIOTHH, €€ 3HAYCHUU B TIO3HAHUH JKUBOU TPUPOJIBI
n o0ecreyeHnH CyIIeCTBOBAHHS YeIOoBe4ecKOoro obOmecTBa. COriiacHO Ha3BAaHHBIM  IOJIOKEHHSM
OTIpeieIeHbl OCHOBHBIE (DYHKITUH MPOTPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma 1mo OHMOJOTHH JaeT MPEACTaBICHUE O IesAX, o0 oOmei crparerun 0OydeHUs,
BOCIIUTaHUS M Pa3BUTHs OOydarolMXcsl cpelcTBaMu ydyeOHoro mpeameta "buonorus"”, ompenenser
00s3aTeNbHOE TPEIMETHOE COJEP)KAHUE, €ro CTPYKTYpY, pacupelesieHHe Mo pasfieiiaM U TeMaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YYEHHsI yUeOHOr0 MaTrepuaa ¢ y4eTOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM 0Opa30BaTENbHOTO IIPOIECCa, BO3PACTHBIX OCOOEHHOCTEN
oOyuaroniuxcs. B mporpamme mo OHOJIOTHM TaKXe€ YYUTHIBAIOTCS TpeOOBaHMS K IJIAHUPYEMbBIM
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM pe3yibTaTaM oOydeHUus: B pOPMHUPOBAHUU OCHOBHBIX
BUJIOB Yy4eOHO-TI03HABATEIbHON JAEATEeIbHOCTH/Y4eOHBIX NEHCTBUII 00YyYaromUXCsi MO OCBOEHUIO
coJiep’KaHus OMOJOrH4eCcKoro 0opa3oBaHusl.

B nporpamme mo Ouomoruu (10 - 11 kiaccel, 0a30BBI YpOBEHb) peaqu30BaH IMPUHIIMII
MIPEEeMCTBEHHOCTH B M3Y4YE€HUU OMOJIOTUM, Oiarojaps 4yemy B HEM MpocMaTpHUBAaeTCs HAIPaBIEHHOCTh
Ha pa3BUTHE 3HAHWM, CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAyYHOTO MHMPOBO33PEHHUS,
LIEHHOCTHBIX OpHEHTALMNA JIMYHOCTH, SKOJOTMUYECKOTO MBIIIJICHUS, MPEICTaBICHUA O 3J0POBOM
o0pase XM3HU M OCPEKHBIM OTHOIICHHEM K OKpYyXKaromiedl npupomHoi cpeae. Iloatromy Hapsay c
U3y4eHHEM 00IeOHOIOTHYECKUX TEOPUH, a TAKXKe 3HAHUN O CTPOEHUM JKUBBIX CHCTEM Pa3HOTO paHra
U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIMX B HHUX IPOLECCOB B IMpOrpamMme IO OHOJIOTUH YAEIEHO
BHUMAaHHE UCIOJIb30BAHUIO MOJIyYEHHBIX 3HAHUH B MOBCEIHEBHOW JKMU3HU /ISl PELICHUs IPUKIIAJIHBIX
3ajad, B TOM 4Hcie: NPOo(UIAKTUKN HACIEACTBEHHBIX 3a00JI€BaHUN YEII0BEKA, MEANKO-T€HETUYECKOTO
KOHCYJIbTUPOBAHUS, OOOCHOBAHMsI 3KOJIOTMYECKH LIE€JIECO00pa3HOro IOBEAECHUS B OKpYXarolen
IPUPOJHOM cpelle, aHalInu3a BIMAHUS XO3IMCTBEHHOM [ESITEIbHOCTH YEJIOBEKa Ha COCTOSIHUE
IPUPOJHBIX M HCKYCCTBEHHBIX KOCHUCTEM. YCWICHHE BHUMAHHUS K IPUKIAJHOW HaNpaBIEHHOCTH
ydeOHOoro mpeamera "buosorus" TPOIUKTOBAHO HEOOXOIUMOCTHIO OOECIeUeHUsT YCIOBUW IS
peleHust OJHOM M3 aKTyaJbHBIX 3a7ay IIKOJIBHOTO OHOJIOTHMYECKOro o00pa3oBaHMs, KOTOpas
npeanosiaraeT (opMHpOBaHHME y OOYYarOIUXCsA CIIOCOOHOCTH aJalTHPOBAaThCS K H3MEHEHUSIM
JMHAMUYHO Pa3BUBAIOLIETOCS] COBPEMEHHOTO MUPA.

IIporpamma 1o OMOJIOTMH SABJISIETCS OPUEHTHPOM JUIsSl COCTaBJIEHUS! paboYuX MPOrpaMM, aBTOPHI
KOTOPBIX MOTYT IPEUIOKHUTh CBOIl BapuUaHT MOCJIEA0BATEILHOCTH MU3YYEHUS U CTPYKTYPbl y4eOHOro
MaTepualia, CBoe BHjaeHUe nyTeil ¢opmupoBanus y oOyuarommxcs 10 - 11 kimaccoB mpeaMeTHbIX
3HaHUH, yMEHHH M Crnoco0O0B Yy4eOHOW MAEATENHOCTH, a TaKKe METOJUYECKUX pEeLIeHHUH 3ajaad
BOCITUTAHMS U Pa3BUTUS CpeCTBaMU yueOHOro npeamera "buonorus”.

buosioruss Ha ypoBHe cpeaHero oOmero o0Opa3oBaHMs 3aHUMaeT BaxkHoe MecTo. OH
oOecrieunBaeT (hopMUpoBaHUE y OOyUarOIUXCs MIPEACTABICHUN 0 HaAyYHOU KapTHHE MUpa, paclIupsieT
1 0000I1aeT 3HaHUA O KUBOW MPHUPOJIE, €€ OTIMYUTEIbHBIX MPU3HAKAX - YPOBHEBOW OpraHM3alluu U
HBOJIIOLUM, CO3Ja€T YCIOBHMs JJs: TO3HAHUS 3aKOHOB JKMBOM MNpHUpOnbl, (POpPMUPOBAHUS
(YHKIMOHATBHON IPAMOTHOCTH, HABBIKOB 37I0POBOTO M 6€30MacHOro o0pasa *KHU3HH, KOJIOTHYECKOTO
MBIIIJIEHNS], IEHHOCTHOTO OTHOILEHUS K )KUBOW NPUPOJE U YEIOBEKY.

Bonbinoe 3HaueHne OMONOTHS MMEET TAaKKe JJIS PElIeHUs] BOCIMTATENIbHBIX U Pa3BUBAIOLIUX
3aady  cpefHero oomero o0pa3oBaHMs, COLMaNU3aluu oOydarouuxcs. M3ydeHue Ouosoruu
oOecrieunBaeT yciuoBHs s (OPMHPOBAHUS  WHTEIUIEKTYyalbHBIX, KOMMYHHUKAIIMOHHBIX H
MH(GOPMAIIMOHHBIX HABBIKOB, ICTETHUECKOW KYIbTYpPbI, CLOCOOCTBYET MHTETpallUd OHOJIOTMYECKUX
3HaHUH C TPEACTaBICHUSMH U3 JPYTUX Y4eOHBIX INPEIMETOB, B YaCTHOCTH, (HU3UKH, XUMUU U
reorpadun. HazBanHble NMOJOXKEHUS O MpeAHa3HaueHUuu ydyeOHoro npenmera "buosnorus" cocraBuiin
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OCHOBY JUISI ONpEAETCHHUS TOAXOJO0B K OTOOpY M CTPYKTYpHPOBAaHHIO €ro  COZIEp)KaHus,
MPEJCTABICHHOTO B MIPOrpaMMe 1o OHOJIOTHH.

[lenaroruueckuii CMHTE3 OMOJIOTUYECKUX OCHOB y4eOHOTO IMpeaMeTa MO3BOJISET OPraHHu30BaTh
NEATeIbHOCTh OOYYaIOIIMXCSI B~ BOCHUTAHMU II0 OCBOCHHIO, M3MEHEHHI0O U TPeoOpa3oBaHHIO
OKpY)Kalolllel Cpelibl Ha OCHOBE HAEHU Pa3yMHOI0, FapMOHMYECKOI'O B3aUMOJCHCTBUS NPUPOIBI U
oOrmIecTBa, COIMATBFHON OTBETCTBEHHOCTH KaXKIOTO YEJIOBEKA 3a COXpPAaHEHWE KM3HH Ha 3emJe, B TO
xKe BpeMs popMupyet OepexHOe OTHOIIEHUE K MPUPOTHBIM 0OraTcTBaM, HCTOPUH M KYJIbTYPE CBOETO
OreuecTBa.

Otb6op comepkanust ydeOHOrO mpenMera "buonorwms" Ha 0a30BOM YpOBHE OCYIIECTBICH C
MO3ULUH KYJIbTYpOCOOOPAa3HOTO IMOJAX0Ja, B COOTBETCTBHUM C KOTOPHIM OOYyYaroluecs: JOJIKHbBI
OCBOMTH 3HAHMA W YMEHUS, 3HAYMMBIC Ui (GOPMUPOBAaHUS OOIIEH KyJIbTYPHI, OIpPEIEIISIONIIe
MOBE/ICHHE YEJIOBEKA B OKPYXAIOIIeH MPUPOJHON cpefie, BOCTpeOOBaHHbBIE B MOBCEAHEBHOMN JKU3HU U
MpakTH4eckoi aedareiabHocTd. Ocoboe MecTo B 3TOM cUCTEeME 3HAHMM 3aHUMAalOT AIIEMEHTHI
COJIEp’KaHUs, KOTOpBIE CIIy)KaT OCHOBOM JUIsi (OPMHUPOBaHHUS MPEACTABICHUN O COBPEMEHHOMU
€CTECTBEHHO-HAYyYHON KapTHMHE MHUpa U I[IEHHOCTHBIX OPHUEHTAIUSAX JIMYHOCTH, CIOCOOCTBYIOIIMX
r'yMaHU3aluu OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKkTypupOoBaHHME cOJEpKaHUs Y4eOHOTo MaTepualia B MporpaMMe TI0 OHOJOTHHU
OCYILIECTBJIEHO C YYETOM NMPUOPUTETHOTO 3HAUEHUS 3HAHUI 00 OTIUUYUTEIbHBIX OCOOCHHOCTSIX JKUBOI
MIPUPOJIbI, O €€ YPOBHEBOM OpraHU3allH U IBOJIOLUUU. B cOOTBETCTBUYU € 3TUM B CTPYKType Y4eOHOTO
npeamera "buosiorus" BBIENEHBI CIENYIOUIUME COACpXKATENbHBIE JIMHUM: "BHOJOrHMs Kak Hayka.
Metoast Hayunoro mosHaHus'", "Kmerka xak Owosormueckass cucrtema', "OpraHmsm Kak
ouonoruueckas cuctema', "CucreMa u MHOroodOpasue opranumdeckoro mupa', "DBOJIONUS >KHUBOMN
pupoipl", "IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH".

ens wu3ydenuss ydeOHOro mnpenMera '"buomorms" Ha ©0a30BOM ypOoBHE - OBJAJCHHUE
00yyaroUMMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIMOHAJILHOM OpraHM3allM >KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHne YMEHHI MCHOJIb30BaTh 3TH 3HAHUS JUIS TPAMOTHBIX JEHCTBHI B OTHOIIEHUU
00BEKTOB >KMBOM MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTwkenne T1enM UW3ydeHuss ydeOHoro mpeamera "buomorumsa" Ha 0a30BOM  ypOBHE
obecrieunBaeTcs pelIeHuEM CIEIYIOUIUX 3a/1au:

OCBOEHHE OOYYaIONIMMHCS CHUCTEMbl 3HAHUN O OHOJOTMYECKHX TEOpHUSAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBUIax, CIAyXKallUuX OCHOBOM i (hOpMHUpPOBAHUS MPEACTABICHUIN O
€CTECTBEHHO-HAYYHON KapTHHE MHUpPA, O METOJaX Hay4yHOro MO3HAHUS, CTPOCHHU, MHOIO0Opasuu u
OCOOCHHOCTSIX JKHMBBIX CHCTEM pa3HOTO YPOBHSI OpraHM3allid, BBIIAIOIIUXCS OTKPBITUSAX H
COBPEMEHHBIX HCCIICJOBAHUAX B OMOJIOTHH;

dbopmupoBaHre y O0OydalOIIUXCS TO3HABATENbHBIX, WHTEIUIEKTYaJbHBIX W TBOPYECKHUX
CHOCOOHOCTEH B mpoliecce aHaINu3a JaHHBIX O MYTAX Pa3BUTHs B OMOJIOTUH HAYYHBIX B3IJISIOB, HJICH U
MOJXOJI0B K U3YUYECHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3aluu;

CTaHOBJIEHHE Yy OOydarommxcs oOmeld KylbTypbl, (YHKIHOHAIBHONW TPAMOTHOCTH, Pa3BUTHUE
YMEHHUI OOBSICHATh M OLIGHUBATH SIBIICHUS OKPYXKAIOIIETO0 MHpa XUBOW MPUPOJbl Ha OCHOBAHUU
3HAHUI U OIBITA, OJYYEHHBIX MPU U3YUYEHUU OHOJIOTHH;

(dbopMupoBaHue y 00y4YarONINXCd YMEHUH WITIOCTPUPOBATh 3HAUCHHE OUOJIOTMYECKUX 3HAHUN B
MIPAKTUYECKON JIEATEIBHOCTH YEJIOBEKAa, Pa3BUTHUHM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTHif;

BOCIIMTAHUE YOSKJIEHHOCTM B BO3MOXHOCTH IO3HAHMS YEJIOBEKOM IKUBOW MPUPOBI,
HEOO0X0AMMOCTH OEpeKHOTO OTHOIIEHUS K HEH, COOMIOACHUS ITHYECKHMX HOPM MpU IMPOBEAECHUHU
OMOJIOTUYECKUX UCCIIEOBAHNUM;

OCO3HAaHME LIEHHOCTH OHOJIOTMUECKUX 3HAaHUN sl TOBBIIIEHHUS YPOBHS 3KOJOIMYECKOU
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHHE TPUOOPETEHHbIX 3HAHMW M YMEHUH B TOBCEJHEBHOM >KU3HU [UIS OLIEHKU
MOCIIE/ICTBUI CBOEH EATENbHOCTH MO0 OTHOLIEHHIO K OKpYXarolei cpeae, COOCTBEHHOMY 3/I0POBBIO,
o0ocHOBaHME U coOII0IeHNe Mep MPOPUIAKTUKY 3a00JI€BaHUI.



B cucreme cpemnero o6miero oOpaszoBanus "buosorus"', m3ydaemas Ha 0a30BOM YpOBHE,
ABNSICTCS 00S3aTENIbHBIM Yy4eOHBIM TPEAMETOM, BXOJIIMM B COCTaB MpEeAMETHOH obiactu
"EcTecTBEHHO-Hay4YHbIE IPEIMETHI".

OcBoenne o0s3arenpHOro ydeOHOro mpenmera «buosorus» B MBOY COIII Ne 1 B
COOTBETCTBUH C YYEOHBIM IUIAHOM CpelHero oomero odpasoBanus ocymectsisercss B 10-11 kmaccax
u3 pacuera: B 10 xnacce - 34 yacoB (1 ywac B Hegeno), B 11 kmacce - 34 yacoB (1 yac B Hezelno).
O61ee yncao YacoB, I U3yYeHHUsT OMOJIOTHH - 68 4acoB:

2. Cooeporcarnue yuebnozo npeomema «buonozusiy

10 knacc.

Tema 1. Buonoeus xax nHayka.

buonorus kak Hayka. CBsi3p OuOJIOTHHM C OOIIECTBEHHBIMHM, TEXHHUYECKUMHM U JPYTUMHU
€CTECTBEHHBIMU HayKamu, (¢Guiaocoueil, STUKOM, ICTETHKONW u TmpaBoM. Posb Ouosiornu B
(hopMHUpOBaHUM COBPEMEHHOM HaydHOU KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

Metopl TMO3HAHUS JKUBOM MNpUpOabl (HaOMIOAEHHE, HSKCIEPUMEHT, OIMCaHUe, W3MEpeHHe,
KJ1accu(UKaus, MOJIeIMpOBaHHe, cTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JleMoHCTpanuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H.K. Konbuos, /[x. Yorcon nu @. Kpuk.

Tabmuiel 1 cxeMbl: "MeToIbl TO3HAHUS KUBOM TTPUPOIHI".

JlaGopaTopHbIe U TPAKTUYECKHUE PAOOTHI:

[Ipaktnueckass pabdora N 1. "Hcnomp3oBaHue pa3audHbBIX METOJIOB TIPH  H3YyUYCHUH
OMOJOTrNYeCKUX O0BEKTOB" .

Tema 2. Kusvle cucmemvl u ux opeaHu3ayusi.

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeAMET U3ydeHus Ouosioruu. OTIMYHe KUBBIX CHCTEM OT
HEOPraHUYECKOU MPUPO/IBI.

CaoiicTBa 6MocucTeM W MX pa3HoOOpa3ue. YPOBHU OpraHU3AIMH OMOCHCTEM: MOJICKYJISIPHBIM,
KJIE€TOYHBIM, TKaHEBBIM, OpraHU3MEHHBIH, MONYJISIIMOHHO-BUJOBOH, 9KOCHCTEMHBIHN
(6roreoneHOTUYECKHIT ), OMOCHEPHBIH.

JleMoHCTpanuu:
Ta6muup! u cxemsl: "OCHOBHBIC PU3HAKK KU3HH", "YPOBHH OpraHU3alluN KUBOW TPUPOIBI".
O6opynosanue: moaens Mosiekynsl JJHK.

Tema 3. Xumuueckuil cocmag u cmpoerue Kiemxu.

XUMHUYECKUI COCTaB KIETKH. XUMHUECKHE IEMEHTHI: MaKPOAJIEMEHTBI, MUKpO3JIeMeHThI. Bona
Y MHUHEpaJIbHBIC BEIIECTBA.

@OyHKIMYU BOJBI 1 MHHEPAIBHBIX BEIIECTB B KieTKe. [loiepxkanne ocMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHHOKHCIOTHI - MOHOMEpH! OenkoB. HezameHumble u
3aMEHUMbIE AMMHOKHCIOTHL.. AMMHOKHUCIIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOWH MOJIEKYJIbI
(mepBuYHas, BTOpUYHAs, TPETUYHAs M YETBEPTHYHAsl CTPYKTYypa). XHUMHUYECKHE CBOMCTBa OENKOB.
buonornyeckue pyHKIUN OEIKOB.

@depMmeHTbl - OHonoruyeckue KaraimuzaTopbl. CTpoeHue ¢epMeHTa: akTHBHBIM IIEHTp,
cyoctpatnas crenuduuHocTb. Kodepmentsl. Buramunsl. OTinuns (GepMEeHTOB OT HEOPraHUYECKUX
KaTaJau3aTopOB.

VYraeBonpl: MOHOcaxapuibl (TJrOKo3a, pubo3a M Ae30Kkcupubo3a), aucaxapuiabl (caxaposa,
JIAKTO3a) U MoJiucaxapuabl (Kpaxmal, TIMKOTeH, 1eJuTio03a). bruojorunueckue GpyHKIMN yriieBO0B.

Jiunuasl: TpUrIMuepusl, Gochomunuasl, crepousl. I'uapoduiabHO-THAPOPOOHBIE CBOMCTBA.
buonornyeckue ¢ynkiun nunuaoB. CpaBHEHHE YIJIEBOJOB, OEJIKOB M JIMIKIOB KaK HMCTOYHHUKOB



SHEpPIruM.

Hyxneunossie kucnorel: JIHK u PHK. Hyxneotuasl - MOHOMEpBl HYKIEHMHOBBIX KHCIIOT.
Crpoenne u ¢pyakuu JJHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u GyHKIUH.

[uronorus - Hayka o kieTke. Kiierounasi Teopus - mpuMep B3aUMOJCUCTBUS UICH U (PAKTOB B
Hay4YHOM MO3HAaHUU. MeToAbl U3y4EHUSI KIIETKH.

Knerka kak 1nenoctHass >xuBas cucreMa. OOuue npuU3HAKU KIETOK: 3aMKHYyTas HapyxHas
MemOpana, mosexynbl JJHK kak reneTrueckuii armapar, cucTeMa CHHTe3a Oeka.

Tunbel  KJIETOK:  dyKapuoTHdeckas U mpokapuothyeckas. OCOOEHHOCTHM  CTPOEHUs
npokapuoTnueckoin kietku. Kierounas crenka Oakrtepuil. CTpoeHHE SYKapUMOTHUUECKOM KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIETOK - KJIETOYHAs CTEHKa, TIJUKOKAIMKC, HX (YHKIIHUH.
[Inasmatnueckass MemOpaHa, ee cBoiictBa M (yHkuuu. lLluroruiasma u  ee  OpraHOM/IBI.
OpnnomeMOpannble opranouabl kietku: OIIC, anmapat [onbmxu, nm3zocomsl. IlomyaBToHOMHBIE
OpraHouibl KJIETKU: MHUTOXOHIpUH, TuacTuabl. [IpoucxokaeHne MUTOXOHApPUI M IuiacTul. Bunsl
mwiactul. HemeMOpaHHbIe opraHOU/bl KJIETKH: puOOCOMBI, KJIIETOUHBIN HEHTP, LIEHTPUOJIU, PECHUYKH,
KryTuky. OyHKIIMM OPraHOUI0B KIIETKH. BriItoueHusI.

Anpo - perynstopHblil neHTp kinetku. CTpoeHue sapa: sjepHas o000J0YKa, KapuoIula3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEMIECTB B KIIETKE.

JleMoHCTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, k. Yorcon, @. Kpuk,
M. Vunkuuc, P. ®panknun, K.M. bap.

Huarpammsl: "Pacnipenenenne XMuMHUYECKUX 3JIEMEHTOB B HEKUBOM mipupone", "Pacnpenenenue
XUMHUUYECKUX AJIEMEHTOB B KHBOU mpupoe".

Tabmuupt u cxembl: "[lepuoaudeckas TabauIa XUMUYIECKUX d1eMeHTOB", "CTpoeHHE MOJIEKYIIbI
Bonbl", "buocunTes Oenka", "Crtpoenue monekynbl Oenka", "Crpoenue depmenta’, "HyknennoBbie
kucnotel. JJHK", "Crpoenue mosexkynbsl AT®", "Crtpoenue sykapuotndeckon kinetku", "CTpoeHue
*KUBOTHOU kieTku", "CTpoeHue pactutenbHOM kieTku", "CTpoeHue NpoKapuOTHYECKOW KIIETKH',
"Ctpoenue sapa kinetku", "Yriuesoasl", "Jlunuasr".

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHHE JJsi IpOBENEHUS HaOIIOICHUH,
M3MEpEeHUu, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATILHBIX KIETOK.

JlaGopaTopHble U MpaKTUYECKHE PaOOTHI:

JlaGopatopnast pabota N 1. "M3yueHne KaTaIUTHYECKON aKTHBHOCTH (EPMEHTOB (Ha MpUMEpPE
aMUJIa3bl WM KaTajgasbl)".

JlaboparopHas padota N 2. "M3ydeHue cTpoeHus KJIETOK PacTeHUH, )KUBOTHBIX M OaKTepuil Mo
MHUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpenaparax u ux onucanue".

Tema 4. ’KuzneoesmenovHocms KIemKu.

OOmeH BemiecTB, WM MeTab0IM3M. AcCUMUIIALMS (TJIACTUYCCKU OOMEH) W JAUCCUMUIISIUS
(?HEpreTHYecKuii 0OMEH) - IBE CTOPOHBI €IMHOTO Ipoliecca MeTaboau3ma. Posib 3aKOHOB COXpaHEHHS
BEIECTB M SHEPTUU B IOHUMAaHUU MeTaboIM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpodHBII U rerepoTpodHbIiil. Ponb hepMeHTOB B 0OMEHe BelecTB
Y TIPEBPAIICHUH YHEPTUH B KIIETKE.

@®ortocunre3. CsetoBass u TemHOBas (a3l  ¢otocuHTe3a. Peakumu  QoTocuHTE3A.
OddextuBHOCTL (PoTOCHHTE3a. 3HaueHUE (POTOCHHTE3a IS KU3HM Ha 3emiie. BriusHue ycrmoBuit
cpenbl Ha (POTOCHHTE3 M CTIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCUHTE3UPYIOIIHe OakTepun. 3HaUeHNE XEMOCHHTE3a [Tl )KU3HU Ha 3eMIIe.

DHepreTudyeckuii 0OMeH B KIETKe. PacieruieHue BemecTB, BBIICICHHE U aKKyMYITHpPOBAaHUE
SHEPruM B KIETKE. DTarbl YHEpreTHUecKoro oomeHna. [ mukonus. bpoxkenue u ero Buabl. Kucinopoanoe
OKHCJICHHe, WU KieTouyHoe ppixanue. OxucnurenbHoe docdopmiupoBanue. IPGHEKTUBHOCT
SHEPreTHYeCKOro oOMeHa.



Peakiun matpuunoro cuHresa. I'enernyeckas nndopmanus u JJHK. Peanuzanus renetnueckoi
uHpopMaMu B KIeTKe. [ eHeTndeckuid KoJ W ero cBoiictBa. TpaHCKpUNIIMS - MAaTPUYHBIA CHHTE3
PHK. Tpancnsius - OuocuHTe3 Oenka. Drtambl TpaHCusanud. KoaupoBaHwe aMUHOKUCIOT. Poib
pubocom B OuocuHTe3e OernKa.

Hexnerounsie Qopmbl xu3Hu - Bupycbl. Mcropusi oTkpeitusi BupycoB (/.M. VBaHOBCKuiA).
OCOOEeHHOCTH CTPOCHHUS U KU3HEHHBIHN MK BUpYcOB. bakrepuodaru. bosesnn pacteHuid, )KUBOTHBIX
U 4YeJIOBEKa, BbI3bIBaeMble BHUpycaMu. Bupyc ummyHozedunurta uenosexka (BUY) - Bo3Oynutens
CIIM[da. OOparHasi TpaHCKpWIILUS, peBeprasa W HHTerpasa. llpoduiakTuka pacmpocTpaHEHHs
BUPYCHBIX 3a00JIEBaHUM.

JlemoHCcTpanmu:
[Hoptpersi: H.K. Konbuos, /I.1. Banosckuii, K.A. Tumupszes.

Tabmuupr u cxemsl: "Tunel nuranus”, "Merabonusm", "Muroxonmpus", "DHepreTuyeckuii
obmen", "Xnopomnact”, "®orocuntes", "Crpoenue JIHK", "Crpoenue u ¢pyHKIMOHHpOBaHHE reHa',
"Cunre3 Oenka", "['enernueckuit koxa", "Bupycs", "bakrepuodaru", "CtpoeHune u KU3HEHHBINA UK
Bupyca CIIN/a, Oakreprodara, "Peruukanus JHK".

Ob6opynoBanue: moaenu-amuinkanuu "Y nsoenne JIHK u tpanckpunmus”, "buocunre3 6enka',
"Ctpoenune kietku", Moaens crpykrypsl JJHK.

Tema 5. PasmHoocenue u uHOUBUOYanbHoe pa3sumue op2aHusmos.

Knerounslii nukia, wWid KU3HEHHBIM 1WKI KieTku. HMHrtepdaza u wmutos. [lpoueccsl,
npoTekaromue B uHTepdasze. Permmukanms - peakmus marpuadoro cuate3a JIHK. Ctpoenue xpomocoM.
XPpOMOCOMHBIN Ha0Op - KapHOTHII. JIUTUIOUIHBIN U TaIUIONIHBIA XPOMOCOMHBIE HA0OPHI. XPOMATH/IBI.
[{uTonornyeckue OCHOBBI Pa3MHOKEHUS U MHIMBUAYAIbHOTO Pa3BUTHUSI OPraHU3MOB.

Henenue knetku - muto3. Cragum MuTto3a. IIporecchl, MPOUCXOAIIME HA PA3HBIX CTAAUAX
MHTO3a. BHOJIOrHYecKHii CMBICT MUTO3A.

[Iporpammupyemasi rudesb KIETKH - alonTo3.

@opMbl pa3MHOKEHHS OPraHu3MOB: Oecrojioe W MojioBoe. Buapl 6ecrnonoro pasMHOMKEHUS:
JiefieHue HaJABO€, IIOYKOBAaHHME OJHO W MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHUE, BETeTaTUBHOE
pa3MHoOkeHue. MickyccTBeHHOE KJIOHHPOBAHHUE OPTaHU3MOB, €r0 3HAYCHHE ISl CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJIOrO.

Meiio3. Cranuu meiiosa. [Ipoueccsl, mpoucxoadinye Ha cTagusix Meio3a. [loBenenue xpomocom
B Mero3e. Kpoccunrosep. brosornyeckuii CMbICH U 3HaY€HHE MeHo3a.

l'amerorenes - mporecc 00pa3oBaHUsl MOJIOBBIX KIETOK Y >KMBOTHBIX. lloJOBbIE »Kenesbl:
CeMEHHUKH M sauyHuKkd. OOpa3oBaHHe U pa3BUTHE IIOJIOBBIX KJIETOK - TaMeT (crepMaTo30u,
SMIIeKIIeTKA) - criepMaTtorene3 u ooreHe3d. OCOOCHHOCTH CTPOEHUS SHUIEKIETOK U CIEPMAaTO30UJIOB.
OmnonotBopenue. [lapreHorenes.

NnnuBuayansHoe pasBuTHe (OHTOreHe3). DOMOpHOHaiIbHOE pa3BUTHE (IMOpHUOTEHE3). OTambl
SMOpPHOHAIILHOTO PAa3BUTHUS Y IMO3BOHOYHBIX >KMBOTHBIX: APOOJEHHE, TacTpyJsIus, OpPTraHOTeHE3.
[TocTomOproHanbHOE pa3BUTHE. THUIMBI MOCTOIMOPUOHAIBHOTO PAa3BUTHS: TMPSAMOE, HEMpsIMoe
(mmumHOYHOE). BrnusHME cpeapl Ha pa3BUTHE OPraHuU3MOB, (PAKTOPHI, CHOCOOHBIE BHI3BIBATH
BpPOXICHHBIE YPOJCTBA.

Poct u pasButrue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHHUS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHSL

JleMoHCTpanuu:

Tabmuupr m cxembl: "®opMbel pa3mMHOXeHUs opraHu3moB", "JIBoWHOE OIUIOAOTBOpPEHHE Y
LBETKOBBIX pacteHuil", "BereratuBHoe pa3mHOoxkeHue pacteHuid", "Jlenmenue kieTku OaxTepuil',
"Ctpoenue nosnoBeix kieTtok", "Ctpoenne xpomocomsl", "Knerounsii nukn", "Pemnmukamus JIHK",
"Muto3", "Meiio3", "[Ipsmoe u HenpsaMoe pa3sutue”, "['ameTorenes y MiIeKONUTAIOIIMX U YeloBeKa',



"OcHOBHBIE CTaAUU OHTOT'€HE3a".

OGopynoBaHue:  MHKPOCKOI, MHKporpemaparsl  "CrnepMaro30uabl  MIICKOMUTAIOMIETO",
"Sitnexnerka Mmuekonurtaromniero”, "KapuokuHe3 B KieTKaX KOpelika Jyka', MarHuTHash MOJIeNb-
anmumukanys "Jlenenue xknerku', mogens JJHK, Moxens meradazHoit XpOMOCOMBI.

JlabopaTopHbIe U IPAKTUYECKUE PAOOTHI:

Jlaboparopuass pa6ora N 3. "HaOmromeHume MuTO3a B KIETKaX KOHYHMKA KOpPEIIKA JIyKa Ha
rOTOBBIX MUKpoIpenapaTax".

Jlabopatopuass pabota N 4. "H3ydeHue CTpOeHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpomnpenaparax".

Tema 6. Hacneocmeennocmo u U3MEHYUBOCHb OP2AHUZMOS.

[Ipeamer u 3amaun renetuku. Mcropust pa3BuTus reHeTUKU. Poib UTONI0TMH M SMOPHOJIOTUH B
CTAaHOBJICHUU TE€HETUKU. BKIag pOCCHICKUX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE T€HETUKH. MeTOIbI
TeHETUKH (TUOPUAOJOTUYECKUM, ITUTOTEHETUYECKUN, MOJEKYISIpHO-TeHeTnYecKuii). (OCHOBHBIE
reHeTUYEeCKUe NOHATHA. ['eHeTn4ecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIMBaHUM.

3aKOHOMEPHOCTH HacJeI0OBaHUs NPU3HAKOB, ycTaHOBJIEeHHble I'. Menaenem. MonorubpuaHoe
CKpelllMBaHHEe. 3aKOH eInHo0O0pa3usi rubpuoB NepBOro mnokosieHus. [IpaBuiio AOMUHUPOBAHUS.
3aKoH pacIieryieHus Mpu3HakoB. ['nnoTe3a unctotsl ramer. [lonHoOE U HEMOJIHOE TOMUHUPOBAHHE.

JuruGpugHoe CKpelllMBaHHUE. 3aKOH  HE3aBUCHUMOIO HAcJIeOBaHUsl  TPU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI AUTMOPUIHOTO CKPEUIMBaHUSA. AHAIM3UPYIOIIEe CKpellMBaHUE.
Hcnonb30BaHne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONPEAeTIeHHs TeHOTUIIA OCOOH.

CuemieHHOe HacienoBanue npuszHakoB. Pabota T. Moprana mo CrenjaeHHOMY HacJIeI0BaHHUIO
reHoB. HapyIienue crenienus reHoB B pe3yiibTaTe KPOCCUHTOBEpa.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKUE KapThl.

l'eneruka mnosa. XpOMOCOMHOE OMNpEACNICHUE IM0Jia. AYTOCOMBI M TIOJOBBIE XPOMOCOMBI.
['omorameTHsle U rereporaMeTHble Opraiu3Mbl. HaciieroBanne npu3HAaKoB, CHEIUVIEHHBIX € MOJIOM.

N3meHunBOCTh. Buapl M3MEHYMBOCTH: HEHACIIEICTBEHHAs M HacieAcTBeHHas. Posb cpensl B
HEHACJIEJICTBEHHOM  W3MEHYMBOCTU.  XapaKTepUCTUKA  MOAU(DUKAIMOHHOW  WM3MEHYUBOCTH.
Bapuaunonsslii psn v BapuanvoHHas Kpuas. Hopma peaknuu npusnaka. KonumdecTBeHHblE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencrBenHnas, win reHOTUIIMYECKas, U3MEHUYMBOCTh. KoMOMHATHBHAS U3MEHUYHMBOCTh. Melio3
U TI0JIOBOM Tmpollecc - OCHOBAa KOMOWHATHUBHOW HM3MEHYMBOCTH. MyTallMOHHAs HW3MEHYUBOCTbD.
Knaccudukanuss myranuii: reHHble, XpOMOCOMHBIE, T€HOMHbIe. YacToTa W NPUYUHBI MYTalUH.
Myrarennbie (pakToppl. 3aKOH TOMOJIOTMYECKHX PSAOB B HACIEICTBEHHOW wu3MeHunBocTH H.U.
Basuiiosa.

BuesaepHas HacIeICTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetuka wuenoBeka. Kapuorun denoBeka. (OCHOBHBIE METOJbI T'€HETUKH YeEJIOBEKa:
reHeaornYecKuii, OMIM3HEOBBINA, IIUTOTEHETUIECKUM, OMOXUMUYECKUI, MOJIEKYIIIPHO -T€HETUYECKHI.
CoBpeMeHHOE ONpeeIeHUEe I'eHOTUNA: TOJIHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIIUPOBAHUE, B TOM
gucne ¢ nomouipio [IIP-ananuza. HacnenctBenHble 3a0o0JieBaHMS 4YeNOBEKa: TE€HHBIE OOJE3HH,
00JIE3HM C HACJEeACTBEHHON MpPeIpacHnoioKEHHOCTbIO, XPOMOCOMHbIE Oose3Hu. ComMaTHuyecKHe M
reHepaTuBHble MyTanuu. CTBOJIOBBIe KIETKU. [IpUHIUIBI 370poBOro oOpasa KU3HU, AUArHOCTHUKH,
NpoQUIAKTUKA M JICYCHUS TEeHETHYEeCKHX Ooyie3Hel. MeauKo-TeHeTHYecKoe KOHCYIbTHPOBAHUE.
3HaueHue MEIUIIMHCKOW TEeHETUKHM B TNPEJOTBpAIICHUHM W JIEYCHHH TE€HETHYeCKUX 3a00JieBaHUMN
4eJI0BEKa.

JlemoHcTpanyu:

Ioptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepukos, H.B. Tumodeer-PecoBckui,
H.N. BaBunos.

Tabnuue! u cxembl: "MOHOTHOPHUIHOE CKpELIMBAHUE U €r0 LIUTOreHeTHYecKas ocHoBa", "3akoH
paciierjieHus] M ero I[HUTOTeHeTudeckas ocHoBa", "3akoH uyucTtoThl ramer", "JlurubGpumHoe
CKpeniuBanue", "[luTomoruyeckue OCHOBBI JTUTUOPHUTHOTO CKpeliuBanus', "Meiio3z",



"B3aumoneiicTBue ajienbHbIX TeHOB", "l'eHeTuueckue KapThl pacTeHUM, >KMBOTHBIX M YeJloBeKa',
"I'enetuka momna", "3aKOHOMEPHOCTH HACJEIOBaHUS, CLIETUIEHHOTO ¢ mosioM", "KapuoTumnsl dyenoBeka
1 )kuBOTHBIX", "Bunbl m3menunBoctu', "MoaudukanronHas usMeHdnBocts", "HacnenoBanue pesyc-
¢axTopa", "I'eneTnxa rpymm kpoBu", "MyTalmoHHas ©3MEHYHUBOCTD".

OGopynoBanue:  Mojaenu-ammuinkanud — "MonoruOpunHoe — ckpemmBanue”,  "HemomHoe
nomuHupoBanue"”, "Jlurubpuanoe ckpemuBanue", "Ilepekpect Xxpomocom", MHKpOCKON U
mukponpenapar "JIpozoduna" (Hopma, Myraruu GOpMBI KPBIIIBEB M OKpacKu Tema), repdapuii "T'opox
MTOCEBHOM".

JlabopaTopHbIe U IPAKTUYECKUE PAOOTHI:

Jlaboparopuass pabora N 5. "H3yueHue pe3yabTaTOB MOHOTHOPUIAHOTO W JUTHOPUIHOTO
CKpEILMBAaHUS Y Ip030(UiIbl HA TOTOBBIX MUKpoOIpenaparax".

Jlabopatopnast pabora N 6. "N3ydenue MoauduKallMOHHONW W3MEHUYHUBOCTH, IOCTPOCHHE
BApPHUAI[MOHHOTO PsiJia U BApUALMOHHON KpUBOMU".

JlabopaTtopHnast pabota N 7. "AHanu3 MmyTtanuid y 1po30(uisl Ha TOTOBBIX MUKpoOTpenapaTax'.

[IpaxTnueckas padorta N 2. "CocraBieHue U aHaJIN3 pOJIOCIOBHBIX YeIoBeKa'.

Tema 7. Cenexyus opeanuzmos. OCHO8bL OUOMEXHONOSUU.

Ceneknusi KaKk HayKa W MpoLEcC. 3apOoXKJICHHUE CEIeKIUM W JomecTtukanus. Ydenue H.HA.
BaBmiioBa 0 1eHTpax TMPOMCXOXKIAEHUS M MHOT0OOpasusi KyJabTypHBIX pacteHuil. LleHTpsl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIH. MaccoBbI U HHIUBUYaIbHBIH OTOOPHI B CEJIEKIIMH PACTEHHM
u KuBOTHBIX. OlleHKa 3KcTephepa. bimn3kopoacTBeHHOE CKpellMBaHue - UHOpUAMHT. UncTast TuHus.
CkpemuBaHnue 4MUCThIX JUHUHK. ['eTeposuc, mnm rudpuaHas cuia. HepoacTBeHHOE CKpeniuBaHuE -
ayrOpuauHr. OtaaneHHas rulOpuauzanvs U ee ycrnexu. VMICKycCTBEHHBIM MyTareHe3 M IMOJydeHUe
MOJMIUIONJOB. JIOCTHXKEHUS CENEKIIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpacib MOpPOU3BOJACTBA. ['€HHas WHXKEHEpHs. OTamnbl CO3JIaHUS
pekomOunantHoi JIHK u Tpancrenusix opranuzMoB. Kietounasi nakenepus. Kinetounbie KyabTypBhl.
MukpokioHaibHOe pa3MHOKEHHE pacTeHHIA. KnonupoBanue BBICOKOIIPOTYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKHe U dTHueckue npodnembl. [MO - renernuecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H.W. BaBuios, 1.B. Muuypun, I'.J[. Kapneyenko, M.®. MBanoB.

Tabmuupl u cxeMbl: kapta "LIeHTpbI TPOMCXOXKIEHUS U MHOTO0Opa3usl KyJbTYPHBIX pacTCHUM'",
"l[lopoast pomamHux >KUBOTHBIX", "CopTa KynbTypHbIX pacteHuit", "OtnanenHas rubpuausanus’,
"Pabotel akamemmka M.D. HManora", "[lomummonaus", "OO0bekTel OnoTexHojoruu", "Kiierounsle
KyJlbTYyphl U KJIoHUpoBaHue", "KoHCTpyrpoBaHue U epeHoC reHOB, XpOMOCOM".

O6opynoBaHue: MYJSIKU TJIOI0B U KOPHEIUIOAOB TUKUX (GOPM M KyJIbTYPHBIX COPTOB PACTCHUH,
repOapuii "CenbcKOX035HCTBEHHbIE pacTeHus".

JIaGopaTopHble U IPaKTUYEeCKHUEe pabOThI:

Okckypcusi "OCHOBHbIE METOABI M JIOCTHXKEHHS CENeKIMM pPAcTeHUH U KUBOTHBIX (Ha
CEeNIEKIIMOHHYIO CTaHIMIO, IUJIEMEHHYIO (epMy, COPTOMCIBITATENIbHBIH y4acTOK, B TEIUIMYHOE
X034HCTBO, 1Ta00OPaTOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTpa)".

11 knace.

Tema 1. D6ontoyuonnas OuoLocUsL.
[IpennocelTki BO3HUKHOBEHUS SBOIOIMOHHON TEOPUHU. DBOJIOIMOHHAS TEOPHUS U €€ MECTO B
Oouonorun. BiusHre 3BOTIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTHX HAYK.



CupzerenbctBa 3BoOLUM. [lameoHTONIOrMYECKUE: TOCIEA0BATENbHOCTh IOSBICHUS BUJOB B
MAJICOHTOJIOTUYECKOH JieTonucH, nepexonHbie (Gopmel. buoreorpaduyeckue: cxoAacTBo M paznuuue
¢dayH u (0p MaTEePUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJACTBA M Pa3IUuusi SMOPHUOHOB pa3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTUYHbIE, PYAUMEHTAPHBIE OPraHbl, aTaBU3MBbI.
MouiekynapHO-OMOXUMUYECKHE:  CXOJCTBO  MEXAaHM3MOB  HACJEACTBEHHOCTM U  OCHOBHBIX
MeTa0OJIMIECKUX MyTeH Y BCEX OPraHU3MOB.

OpomounonHas Tteopust Y. Japeuna. Ilpennochuiku BOZHUKHOBEHHUS AapBUHU3MA. J[BHXKylue
CHJIBI 3BOJIIONIMU BHUJOB 10 JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE MPH OTPAHUYCHHOCTH PECYPCOB,
HeOoIpeesIeHHAass U3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u ee OCHOBHBIE MTOJIOKEHHUS.

Muxkposostorus. [lomynsus Kkak equHUIa BUAA U 3BOJIIOLUH.

JBuxymue cunbl ((pakTopsl) S3BOMIONUM BHUIOB B MpUpoAe. MyTalUMOHHBIM Ipolecc u
KOMOMHATHBHAsI U3MEHUYUBOCTH. [lonmysIiMoHHbIE BOJHBI U Apeii¢ reHoB. M3onanus u Murpanusi.

EctectBenHbIl 0TOOp - HanpaBIsOMUN (pakTop 3BOIOLMH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCT, OPraHu3MOB Kak pe3ylbTaT 3BoJtouud. [Ipumepsl mpucrnocoOieHuil y
Opranu3MoB. ApoMOp(O3bl U UINO-aJalITAL[UH.

Bun wu BugooGpazoBanue. Kpurepun Buma. OcHOBHble (opMbl  BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rHUECcKOe.

Makposomtorusi.  PopMbl  3BosOLMM:  (UIETHYECKasi, JWBEpPreHTHas, KOHBEPreHTHas,
napajuiensHas. HeoGpatuMocTh 3BOTIONHY.

[IpoucxoxxaeHre OT HecleUUuaIU3UpOBaHHBIX MpeakoB. I[Iporpeccupyromas creruaan3amms.
AnanTuBHas paguanus.

JleMoHCTpanuu:

[Toptpetsr: K. JIunnei, XK.b. Jlamapk, Y. dapsun, B.O. KoBanesckuii, K.M. bap, 3. ['exkens, O©.
Miromniep, A.H. CeBepiios.

Tabmuupl U cxembl: "Pa3BuTHe opraHmdeckoro mupa Ha 3emie", "3apojpIliv MO3BOHOYHBIX
*’uBOTHBIX", "Apxeontepukc", "®opmbel 60prObl 3a cymectBoBanue", "EcrecTBeHHBIN 0TOODP",
"MHuoroo6pa3ue coptoB pacteHuid", "MuHorooOpasue mopoa kuBOoTHBIX", "Tlomymsmuu",
"MytanmonHass u3MeH4YuBOCTh", "Apomopdossl", "Wmmoamanranmu'", "OOmas pereneparus',
"IBwxkymue cuisl dBomonnu”, "Kapra-cxema mapmpyra nyremectsus Y. Jlapsuna", "boprOa 3a
cymecrBoBanue", "lIpucnocobnennocts opranusmoB", '"['eorpaduueckoe BumooOpazoBaHue",
"DKonoruyeckoe Bua0o0pazoBanue'.

O6opynoBaHue: KOJUICKIHUS HACEKOMBIX C DPA3JIMYHBIMU TUIIAMU OKpAackd, HAbOp IUIOJOB U
ceMmsiH, Koyuiekius "llpuMepsl 3allUTHBIX NPUCIOCOONEHMI Y KMBOTHBIX", Mozenb "OCHOBHbIE
HampaBJIeHUs HBoJIONKHU", 00beMHast Mojienb "CTpoeHre TOJI0BHOTO MO3Ta TO3BOHOYHBIX".

buoreorpaduueckas kapta mupa, KoJuieKus "OopMbl COXpaHHOCTH MCKOMAEMbIX JKUBOTHBIX H
pacrenuit", wmoaenp anmmkamus llepekpect xpomocom", BiaxHble npenapaTtsl 'Pa3ButHe
Hacexkomoro", "PasButue mnarymku", wmukpompemnapar "Jpozodmia" (HopMa, MyTanuu (QOpMbl
KpBUIBEB U OKPACKH TEJa).

JIaGopaTopHble U PaKTUYECKUE pabOTHI:

JIaGopatopHnas padota N 1. "CpaBHeHHEe BUIOB 110 MOP(POIOTHUECKOMY KPUTEPHIO".

JlaGopatopHas padora N 2. "Onucanue npucnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCHUTENIBHOTO
xapakrepa'.

Tema 2. BoznukHoseHue u pazgumue JcusHu Ha 3eme.

JloHay4HbI€ NPEACTABICHUA O 3apPOXKIACHUU KU3HU. HaydHble rHIoTe3sl BOSHUKHOBEHUS KU3HU
Ha 3emuie: abuoreHe3 W MaHCHEpMUs. XHUMHUYECKash 3BOJIONMA. AGHMOTCHHBIM CHHTE3 OPraHUYeCKUX
BELIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKON HBOJIIOLMH.
Hauanbuble sTanbl 6nonornyeckoit sposonuu. I'mnoresa PHK-mupa. @opmupoBanue MeOpaHHBIX
CTPYKTYP ¥ BO3HUKHOBEHHME NPOTOKIETKH. IlepBble KieTkn u ux sBomrouud. DopmupoBaHue



OCHOBHBIX I'PYIII dUBBIX OPIraHU3MOB.

PazButue xxu3nu Ha 3emie 1o spam u nepuojaM. Karapxeit. Apxelickas U IpoTepo30icKas 3phbl.
[Taneo3olickass 3pa W ee TEpUOABl: KEMOPHUICKUI, OPMAOBUKCKUH, CHIIyPUUCKUH, JICBOHCKHM,
KaMEHHOYIOJIHBIN, IEPMCKHH.

Me3so030iicKas 3pa U €€ MEPHUOJIbl: TPUACOBbIN, FOPCKUNA, MEJIOBOM.

KaiiHo3oiickas spa v ee nepuoapl: MaJIE€Or€HOBbI, HEON€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiuMaTa M Te0JIOTMYecKux ImpoueccoB. (OCHOBHBIE 3Talbl SBOJIIOLMU
PacTUTENLHOTO M KHUBOTHOTO MHUpa. ApoMop(do3bl y pacTeHU# M KUBOTHBIX. [losiBIIeHHE, pacBeT U
BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMyecKoro Mupa Kak oTpaxkeHue 3Botoluu. OCHOBHBIE CHCTEMAaTHUYECKHUE TPYIIIIbI
OpraH13MOB.

DBOJIIOLMS YelloBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTHe mpeAcTaBIeHU O MPOUCXO0KJIEHUU
yenoBeka. Metoapl u3ydeHus aHTponoreHe3a. CXoAcTBa W pPa3iIUyusl 4YEJIOBEKAa M IKUBOTHBIX.
CucremaTiueckoe NoJI0KEHUE YeIoBeKa.

JBuxymue cuibl (akropsl) anTponorenesa. HacnenctBeHHass ”3MEHUMBOCTh M €CTECTBEHHBIN
otOop. Ob1IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaJMU ¥ BETBH SBOJIIOIMH YEJIOBEKA: aBCTpasionuTeku, UenoBek ymensiii, YenoBek
npsaMoxo i, Yenosek HeanaepranbCkuid, YenoBek pazymHbld. HaxoIku MCKOMaeMbIX OCTaTKOB,
BpeMsl CYIIECTBOBaHMUsI, 00JIACTh pacrpoCcTpaHeHus, 00beM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHUS.

UYenoBeueckne packl. OCHOBHbIE OOJBIIME pachkl: €BpOINeoH]Hasi (eBpasuiickasi), Herpo-
aBCTpaJIONIHAS (3xBaTOpHaNIbHASA), MOHTOJIOHTHAS (a3maTcKo-amMepuKaHCKas). YepTel
MIPUCTIOCOOIEHHOCTH TPEICTaBUTENIEH YeOBEYECKHX pac K YCIOBHUSM CyllecTBOBaHMs. EQuHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JleMoHCTpanuu:

[Toptpetsr: @. Penu, JI. [Tactep, A.U. Onapun, C. Muinep, I'. FOpu, Y. JapBus.

Tabmuipt u cxembl: "Bo3nukHoBenne CosiHeuHOM cuctembl”, "Pa3BuTne oprannyeckoro mmpa',
"PactutenbHas kierka", "JKuBotHas kierka", "l[Ipokapuotnueckas kierka", "CoBpeMeHHas cUCTEMA
opranuyeckoro mupa", "CpaBHeHHE aHATOMHUYECKHX YEPT CTPOCHHS YEIOBEKA M UYEIOBEKOOOPa3HBIX
00e3bsH", "OCHOBHBIE MeCTa IMAaJCOHTOJIOTHYECKUX HAXOJOK IPEAKOB COBPEMEHHOrO dYeoBeKa',
"pesneimue moaun", "pesuue moaun", "[lepsbie coBpemennsle qoau", "HenoBeueckue pacor'.

Ob6opynoBanue: mysspku "lIIpoucxoskaenne yenoBeka' (OIOCThI aBCTPAJIOMUTEKA, MUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMAaHBOHIIA), CJCNKH WU H300paKeHUs KaMEHHBIX OpPYIUN MEepBOOBITHOTO
yenoBeKka (KaMHU-YONIephl, pyouna, ckpebia), TeoXpoHoIoruueckas Tadbnuna, Kouiekius "dopmbl
COXPAaHHOCTH MCKOIIaeMbIX )KHUBOTHBIX M pacTeHH'".

JlaGopaTopHble U MPAKTUYECKHE PAOOTHI:

[Ipaktnueckas pabora N 1. "M3ydueHue uCKOMaeMblX OCTATKOB PACTEHHH M JKUBOTHBIX B
KOJUIeKIuax".

Okckypcust "DBoJIonus OpraHudeckoro Mupa Ha 3emuie" (B €CTECTBEHHO-HAYYHBIM WM
KpaeBequeCKUil My3eil).

Tema 3. Opeanuzmvl u OKpysHcaowas cpeoq.

OKoJIoTHsl KaK HayKa. 3aJaud M paslenbl dKOJOTHU. MeToapl SKOJIOTMUECKUX HCCIEA0BAHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpt oOuTaHus OpraHU3MOB: BOJIHAS, Ha3eMHO-BO3AYIIIHAs, NIOYBEHHAA,
BHYTPHUOPraHU3MEHHAS.

Okonornyeckue (akropel. Knaccupukanuss SKomorudeckux —(akTopoB: aOMOTHYECKHE,
OMOTHUYECKHE U aHTPOIOreHHbIE. JleliCTBHE 3KOJIOTHYECKUX (DAKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckue (hakTophl: CBET, TeMIEpaTypa, BiaxHocTb. DoTtonepuoausm. [Ipucnocobienus
OpPraHu3MOB K JIeMCTBHIO abHOTHYECKHX (PAaKTOPOB. bronornueckre puTMsl.

buotnueckue ¢akropel. Bumel OGMOTHUECKHX B3aUMOJCHCTBUI: KOHKYPEHIIMS, XUIIHHUYECTBO,
cumOuo3 u ero Qopmbl. Ilapasutusm, Koomepamus, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,



HaxXJICOHMYECTBO). AMEHCanu3M, HEUTpanu3M. 3HauYeHHUE OHOTUYECKHX B3aUMOJCHCTBUN ISt
CYIIIECTBOBAHUS OPTaHU3MOB B IIPHPOJIHBIX COOOIIECTBAX.

DKOJOTUYECKHE  XapaKTepUCTHKH  momynsuud. OCHOBHBIE — TMOKa3aTelud  MOMYJISIUH:
YHCIIEHHOCTb, IJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTD, MPUPOCT, MUTpaIus. JMHAMUKa YUCIIEHHOCTH
TOMYJISIIIAY U €€ PeTYJISIIIHSL.

JlemoHCcTpanmu:

[optpetsr: A. I'ymbonbar, K.®. Pynse, D. ['ekkens.

Tabmuuer u cxemsl: kapra "[Ipupomnsie 3oubl 3emin", "Cpempl oOuWTaHHS OpraHU3MOB',
"®oronepuoanzm", "Iomynsmun", "3aKOHOMEPHOCTH POCTa YHCICHHOCTU MOIYJSIUH HH(Y30pUH-
tydpensku", "[umessie menu".

JlaGopaTopHbIe U TPAKTUYECKUE PAOOTHI:

Jlabopatopnast padora N 3. "Mopdosornueckue 0COOCHHOCTH PACTEHHUW W3 Pa3HBIX MECT
obutanus".

JlabopaTtopHnast pabota N 4. "BnustHue cBeta Ha poCT U pa3BUTHE YEPEHKOB KoJseyca'.

[IpakTnueckas padora N 5. "[loacueT mIOTHOCTH MOMYJSIUN pa3HbIX BUJIOB pacTeHUN".

Tema 4. Coobuecmea u sKo102U4eCKUE CUCHEMDbI.

Coo0miecTBO OpraHu3MoB - OmoOIeH03. CTPyKTypbl OHMOIIEHO3a: BHJIOBAas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiesast). Buapl-nomuHanTtel. CBsi3u B OMOIIEHO3E.

Okojnorudeckue cucreMmbl (dkocuctembl). [loHsitue 00 skocucteMe U OMOreOIlEHO3E.
OyHKIIMOHATBHBIE KOMIOHEHTBI SKOCHUCTEMBI: TPOIYIICHTHI, KOHCYMEHTBI, PeIyIeHThl. KpyroBopoT
BEIIECTB M MOTOK dHEPruu B sKocucreMe. Tpoduueckue (MUILEBbIEe) YpOBHU dKocucTeMbl. [lumieBbie
uenu u cetd. OCHOBHBIE TIOKa3aTeId SKOCUCTEMBbI: Ouomacca, NPOAYKIUS. OKOJIOTHYECKHe
NUpaMHUIbl: TPOAYKLUHH, YHUCIEHHOCTH, Ouomaccel. (CBoilcTBa 3KOCHCTEM: YCTOWYHMBOCTD,
camoperysuus, pazsutue. Cykieccus.

[IpupomHbie SKOCHUCTEMBI. ODKOCHUCTEMBI 03€p M pEeK. OKOCHUCTEMa XBOWHOIO WJHU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATpPOIKOCHCTEMBI. YpOoskocucTeMbl. buonoruueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpaszue kak ¢akTop YCTOWYMBOCTH dKocucteM. CoxpaHeHHE OHOJOTHYECKOTO
paszHooOpasus Ha 3emuie.

VYuenue B.U. Bepnaackoro o 6mocdepe. I'panuriel, coctaB u cTpykrypa Ouochepsi. JKupoe
BemecTBo U ero Gyakuuu. OcodeHHOCTH Onochepsl Kak rio0anbHOM 3KOCHCTEMbl. JIMHAMUYECKOe
paBHOBecHE M 00paTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemectTB #u OMOT€OXMMHMYECKHME LHKIBI 3JIEMEHTOB (yriepoja, asoTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBo B Ouocdepe 3eMiau. AHTpOINOreHHble u3MeHeHuss B Ouocdepe. [nodanbHbIe
9KOJIOTHYECKUE MTPOOIIEMBI.

CocymiecTBoBanre Opupojbl U uenoBedecTBa. CoxpaHeHne OMOpazHOOOpazus Kak OCHOBA
ycroiunBocTd Onoceprl. OcHOBa pPallMOHAIBHOTO YIPABJICHUS TMPUPOTHBIMU PECYypcaMH M HX
ucrnoJib30Banue. J[oCTIKeHus: OUOIOTHH U OXpaHa MPUPOIbI.

JlemoHCcTpanmu:

[Hoptpetsr: A /1. Tencnu, B.H. Cykaues, B.A. Bepnaackuii.

Tabmuupr um cxemsl: "[lumesble nemu", "buomeno3: coctaB u crpykrypa", "[IpuponHsie
coobmecta", "llenn nutanusa", "Dxonornyeckas nupamuaa’, "buocdepa u yenosek", "Dkocucrema
IIMPOKOJIMCTBEHHOro Jieca", "ODkocucrema xBoWHOro seca", "buoneno3 Bomoema", "Arpouenos",
"[IpuMepHBbIE aHTPONOIEHHBIE BO3JAEHCTBUSA Ha mnpupoxdy", "BakHeiline HCTOYHHMKH 3arpsi3HEHMS
BO3/yXa M rpyHTOBBIX Boa", "[louBa - BaxkHel1as coctapistomas 6uocdepst”, "dakTopsl Aerpaganuu
nouB", "IlapuukoBbii 3¢¢ext", "dakTopbl paguOaKTUBHOrO 3arpsizHeHus Ouocdeps”, "OOmas
cTpykrypa Ouocgeps", "Pacnpoctpanenue xuzHu B Omocdepe”, "O30HOBBIN 3kpaH OHocheps”,



"KpyrosopoT yriepoaa B 6uocdepe", "KpyroBopot azora B mpupose".

Ob6opynoBanue: Mojenb-anmukays "Tunuuneie OuoneHoswbl", repOapuii "PacturenbHbie
coobmiectBa", koyuiekuuu "buonenos", "Bpeauteny BaXXHEUIIHNX CEIbCKOXO3SMCTBEHHBIX KYJIbTYp',
repOapuy M KOJUICKIIMU PACTEHUH U KUBOTHBIX, MPUHAUICKAIIUE K PA3HBIM SKOJIOTHYECKUM TpyHIam
onHoro Buza, Kpacnas kaura Poccuiickoit denepannu, n300pakeHNs: OXpaHsIEMbIX BHIOB PACTCHUH U
KUBOTHBIX.

3. Ilnanupyemvie pe3yrbmamvl 0CBO€HUsI NPOPAMMbL NO Ouonrocuu (0a308vlll YposeHsb) Ha
VpOBHe cpedHe2o 00we20 00pa308aHus.

Cornacho ®I'OC COO ycranaBiuBaroTCs TpeOOBaHUS K  pe3yjabTaTaM OCBOCHMS
00yJaromuMHUCs TpOorpaMM CpeAHEro oomero oOpa3oBaHUS: JMYHOCTHBIM, METalPEIMETHBIM H
MPEAMETHBIM.

B cTpykType JHMYHOCTHBIX pE3yJabTaTOB OCBOCHUsA Tmpeamera '"buosorus" BbIIEICHBI
CJIEIYIOIIME COCTABJISIONINE: OCO3HAHNE O0YJAIOIUMHUCS POCCUICKON Tpa)XIaHCKOW MJACHTUYHOCTH -
TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIpPEAENCHUI0, HaJIMYue MOTHBAIMHM K
00yueHuI0 OMOJIOTHUH, LIEJECHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJECHUH JUYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W UCTOPUYECKUX TPATUIIMN pa3BUTHSI OHOJIOTMUYECKOTO 3HAHMSI, TOTOBHOCTh U
CIOCOOHOCTh OOY4YaroOIIHUXCSl PYKOBOJICTBOBATHCS B CBOEH JI€ATENBHOCTH I1IEHHOCTHOCMBICIOBBIMU
YCTAaHOBKaMH, TMPUCYIIUMH CHCTeME OHOJOTMYECKOro O00pa3oBaHUs, HaJIMYUE HKOJOTUYECKOTO
MIPaBOCO3HAHUS, CHOCOOHOCTH CTaBUTh LENH U CTPOUTH KU3HEHHBIE IIJIaHbI.

JIngHOCTHBIE Pe3yNabTaThl OCBOSHUS MpeaMeTa "brosorus" TOCTUTalOTCs B €IMHCTBE YIEOHOU U
BOCIIUTATENILHONW  JIEATETPHOCTH B COOTBETCTBMM  C  TPAAWIMOHHBIMU  POCCHHCKHMH
COITMOKYJIBTYPHBIMH, HCTOPHUYECKHUMH € JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH, TPHHSATHBIMH B
oOuiecTBe MpaBWJIaMd M HOpPMaMu TMOBEACHHUS U CIIOCOOCTBYIOT IIpolleccaM CaMONO3HaHUS,
CaMOBOCITMTAaHUSA M CaMOPA3BUTHUS, pPa3BUTHS BHYTPEHHEM MO3WLIMM JIMYHOCTH, NATPHOTU3MA,
YBaXEHHS K 3aKOHY W NPaBONOPSNKY, YEJIOBEKY TpyAda M CTaplieMy IOKOJEHHUIO, B3aUMHOIO
yBa)KeHHsI, OEPEKHOTO OTHOUIECHHUS K KYJAbTYPHOMY HACIEOUIO M TPATUIUSM MHOTOHALMOHAIBHOTO
Hapoja Poccuiickoit denepannu, IpupoJIe U OKPYKaroIIeH cpee.

JIn4HOCTHBIE pE3yabTaThl OCBOCHHS Yy4deOHOro mnpenMera "buomorusa" HOMHKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOy4aroUuxcs pPYKOBOJCTBOBAaTbCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JINYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHUEHTAllUMi, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPAJAULHUOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIeCTBa, PAaCUIMPEHUE >KU3HEHHOTO
ONBITa M ONBITA JEATEIBHOCTH B NPOLIECCE PEATU3ALMH OCHOBHBIX HAIPABJICHHWM BOCHUTATEIbHOMN
NEeSATEIBbHOCTH, B TOM YHUCJIE B YACTH:

1) rpak1aHCKOTO BOCITUTAHUS:

cOpPMUPOBAHHOCTh T'PAKIAHCKONW MO3UIIMHM O00yUYarolerocs Kak akTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00I1IeCTBa;

OCO3HAaHHE CBOMX KOHCTHTYIIHOHHBIX IIPAaB U 00SI3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKON JESATENbHOCTH MPH CO3JAHUM Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTpPEAENATh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM
KU3HU U OOBSICHSTH €€;

YMEHHE YUUTHIBATh B CBOUX JEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJCHUCTBUS
JOJIeH ¢ pa3HbIMH YOeXKICHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITMANIBHBIM TOJI0KEHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B TPOILIECCE COBMECTHOTO  BBHIMOJTHEHHS  y4EOHBIX,
MMO3HABATENbHBIX U HMCCIEIOBATEIbCKUX 33/a4, YBAXKUTEIBHOE OTHOIIEHHE K MHEHHUIO ONIOHEHTOB
MIpH 00CYXJIEHUU CIIOPHBIX BOTIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKOU JEATEIbHOCTH;

2) MaTpUOTUYCCKOT'O BOCITUTAHUS:
C(bOpMHpOBaHHOCTB pOCCHﬁCKOﬁ Fpa)KﬂaHCKOﬁ HUACHTUYHOCTHU, MMATPHUOTHU3MA, YBAXKCHUA K
CBOCMY Hapoay, 4yBCTBa OTBCTCTBCHHOCTHU IICPECH POHHHOﬁ, ropaocCTa 3a CBOI Kpaﬁ, CBOIO PO,Z[I/IHy,
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CBOW SI3BIK M KYJIBTYPY, MPOILIOE U HACTOSIIEe MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

HEHHOCTHOC OTHOIICHUEC K IMPUPOJHOMY HACICIWIO W IMaMATHUKaM IIPUPOJbl, JOCTHIKCHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYIIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUUCKUAX YUCHBIX B CTAaHOBJICHHUE M PAa3BUTUE OUOJIOTHUH,
MMOHUMAaHUE 3HAa4YEHUs OMOJOTMHU B ITO3HAHUU 3aKOHOB Mpupoabl, B JKU3HH YCIIOBCKA U COBPECMCHHOI'O
00IIIeCTBA;

I/IILCﬁHafl Y6G)KZI€HHOCTI), FOTOBHOCTb K CIIY>KCHHUIO OTC‘-IGCTBy 1 €ro 3almuTe, OTBETCTBECHHOCTH
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEUICHUs, OPHUEHTHPYSICh Ha
MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEINISIM, CO3JaHUI0 CEMbUM HAa OCHOBE OCO3HAHHOIO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUH C TPAIULIMAMU Hapoa0B Poccuu;

4) 5cTeTUYECKOTO BOCITUTAHHUS:

OCTETUYCCKOC OTHOIICHHUC K MHUPY, BKIOYasd ISCTCTHUKY 6I)ITa, HAYYHOTO H TEXHUYCCKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

IIOHUMAaHHE ODMOIITMOHAJIBHOT'O BOS]I@IZCTBI/IS[ JKUBOU IprUpOAbI U €€ HEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXKCHUIO B PAa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHUEC MPOABIIATH Ka4€CTBa
TBOPUYECKOH JTMYHOCTH;

5) duznyecKoro BOCIIUTAHHUSA:

MOHMMAaHWE W peau3alus 3I0pPOBOr0 M Oe30macHoro obpasa JKH3HU (3I0pOBOE IHUTAHHE,
COOJIFO/ICHNE TUTUEHHYECKUX MpPaBWII W HOpPM, COATaHCHPOBAHHBIM pPEKHM 3aHATHH W OTIbBIXa,
perynsipHasi (pu3HyecKass aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUECKOMY U TICHXHYECKOMY 370POBBIO;

MOHUMaHUE [IEHHOCTH TPABWJI WHIMBHUIYyAITBHOTO M KOJUICKTMBHOTO O€30TacHOrO MOBEJICHHS B
CUTYaIIUsX, YTPOXKAIOIIUX 30POBBIO U )KU3HU JIFOJICH;

OCO3HAHHME TMOCICICTBUI M HENPUATHE BPEAHBIX TNPUBBIUEK (YHOTpPEOJCHUS aJIKOTOJIS,
HapKOTUKOB, KYpEHHSI);

6) TPyIOBOT'O BOCIIUTAHHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTh K AKTHUBHOM JI€ATEIBHOCTH TEXHOJOTUYECKOM M COIMAIbHOW HAaNpaBiICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;

WHTEpEC K pa3iuuHbiM chepam TpodhecCHOHATbHOM AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOP Oyyiiei mpodeccuu U peanr30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) KOJIOTHYECKOTO BOCIIUTAHHMS:

IKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHE K MPHUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
€e CyIIECTBOBAHUS;

TOBBIIICHUE YPOBHS OKOJIOTUYECKOM KYIbTYpbl: TpPUOOpPETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIKOB U OIIEHKH WX BO3MOKHBIX ITOCIIEACTBUI IS OKPYXKAIOIIEH CPeIbl;

0CO3HAHKE TJIO0ATLHOTO XapaKTepa SKOJIOTHYSCKHUX MPOOJIeM U IyTeH MX PEIICHUS;

CMOCOOHOCTh MCIOJIB30BaTh MPHOOpPETaeMbIe MPU M3YUCHUHM OHOJOTMH 3HAHWS W YMEHHUS TpU
pelieHrr MpoOJieM, CBSI3aHHBIX C PAlMOHATIBHBIM TMPUPOIOTIOIB30BaHUEM (COOIIOICHUE TPABHUII
MOBEJICHHsI B TPUPOJIC, HANIPABICHHBIX Ha COXPAHCHHUE PABHOBECHS B DKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHochepsl);



AKTUBHOE HENPUATHE JCUCTBHM, MPUHOCAIIMX BPEI OKPYXKAIOLIEH NPUPOIHOW Cpelle, YMEHHUE
MIPOTHO3UPOBATh HEOJIATONPHUATHBIE HKOJIOTHUYECKUE TOCICACTBUS MPEANPUHUMAEMBIX JIEHCTBUM U
MPEJOTBPALLATH HUX;

HAJIMYUE PA3ZBUTOrO  AKOJOTMYECKOTO  MBIIUICHHUS, SKOJOITMYECKOW KYJIbTYpbI, ONbITA
JEATEIIbBHOCTH 3KOJIOTMYECKOM HAIPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B TIO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLMAJIbHOM MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKON AEATEIbHOCTH
3KOJIOTMYECKOU HAIIPaBJICHHOCTH;

8) IEHHOCTH HAYYHOTO TTO3HAHMUS:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BHUTHUS
HayKH ¥ OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOT'O Ha JAMAJIOre KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B NOJUKYJIbTYPHOM MHPE;

COBEpUICHCTBOBAHME SA3BIKOBOM M YMTATENbCKOW KYJIbTYPbl KaK CpPEICTBA B3aMMOJECUCTBUSA
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crneuuukyd OHONOTMM Kak HayKd, OCO3HaHHME €€ poJii B (OPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUH IEJIOCTHOTO MPECTABIECHUS 00 OKPYKAIOILEM MUpE
KaK O €IUHCTBE MPUPOJbI, YeJOoBEKa M OOIIEeCTBA, B MO3HAHUU MHPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny TpodsieM COXpaHEHUsl MPUPOIHOTO PaBHOBECHS;

yOEXKJEHHOCTh B 3HAUUMOCTH OMOJIOTHH Ul COBPEMEHHOW IMUBMIM3AINK: 00ecreueHrs HOBOTO
YPOBHS Pa3BUTHUSI MEAULIMHBI, CO3/IaHUSl TEPCHEKTHUBHBIX OHOTEXHOJOTHH, CHOCOOHBIX pelIaTh
pecypcHble MpoOJIeMbl pa3BUTHSI YEJNOBEYECTBA, IIOMCKA TMyTed BbIXOJa M3 TJI00ANbHBIX
AKOJIOTMYECKUX MpoOjeM U olecreueHus: mnepexoia K YCTOHYMBOMY pPa3BUTHIO, PalMOHAIBHOMY
WCIOJIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMIOJYYEHUH OWOJOTMYECKHX 3HAHUN B IENIAX IOBBIIIEHUA OOIIeH
KYJIbTYpbI, ECTECTBEHHO-HAyYHOU I'PaMOTHOCTU KaK COCTaBHOM 4YacTu (PyHKIMOHAIBHON IPaMOTHOCTH
oOyJaromuxcsi, GopMUPYyEeMOU MPU U3YICHUH OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB TIO3HAHMS, HCIOJB3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTh MCIOJIb30BaTh MOJIydaeMble 3HAHUA Ul aHalIu3a U OOBSICHEHUSI SIBJICHUN OKPYXKAIOIIETro
MHpa U IPOUCXOSIINX B HEM H3MEHEHH, yMeHUEe AenaTb 000CHOBAaHHBIC 3aKIIOYCHHS] Ha OCHOBE
Hay4YHBIX (PAKTOB M UMEIOIIUXCS TAaHHBIX C LIEJIBI0 OJIyYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO UCIOJIb30BaTh OMOJIOIHYECKUE 3HAHUS ISl PEUIeHUs IpobieM B
peaIbHBIX KU3HEHHBIX CUTYAIHSIX;

OCO3HAHHE IIEHHOCTH HAY4YHOW JESITeIbHOCTH, TOTOBHOCTH OCYLIECTBIISITH IPOCKTHYIO U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U caMO0Opa30BaHUIO, K aKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

B mporiecce nocTukeHUsT IMYHOCTHBIX PE3YAbTATOB OCBOCHHS OO0YYaIOUIMMUCS IPOTPaMMBI 110
OMOJIOTMM Ha YpPOBHE cpeAHero ooOmero oOpa3oBaHus Yy OOy4aroOUIMXCS COBEPIICHCTBYETCS
SMOIIMOHANBHBIN UHTEJUIEKT, IPEINoJIararolinii choOpMUPOBAHHOCTH:

CaMOCO3HAaHU$, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSHUE, BUJIETh
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHON IMOLIMOHAIILHOU chepbl, ObITh YBEPEHHBIM B cebe;

CaMOPETYIMPOBAaHHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBO€ TOBEJECHHE, CHOCOOHOCTh aJalTHPOBAaTbCA K OSMOIMOHAJIBHBIM H3MEHEHHSM U IPOSBIATH
T'MOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMJICHHE K IOCTUKEHHUIO LIEIH U YCIEeXY, ONTUMH3M,
MHUIMATUBHOCTh, YMEHUE JIeHICTBOBATh, UCXO/s U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSHUE JAPYIUX, YUUTHIBAThH
€ro MpH OCYIIECTBIEHUN KOMMYHUKAIUH, CIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHMIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTPaMBATh OTHOUIEHHUS C JAPYTHMMHU
JIOAbMH, 3a00TUTbHCS, IPOSBISATH UHTEPEC U pa3peliaTh KOH(DIUKTHI.

MeTaHpe[{MCTHLIe pe3yibTaTbl OCBOCHUA y‘{C6HOFO npeamMeTa "Buomorus" BKIIIOYAIOT:
3HAYUMBIC JJIsL (bOpMHpOBaHI/ISI MHPOBO33pPCHUA o6yqa10umxc;1 MCIKAUCHUIINHAPHBIC



(MexxnpeMeTHbIE) OOIeHAayYHbIE MOHATUS, OTPAXKAIOIIME IEIOCTHOCTh HAYYHOW KapTHUHBI MHUpPA U
crenu(uKy METOJOB TMO3HAHHS, HCIOJB3YEMBIX B €CTECTBEHHBIX HaykaX (BEIIECTBO, JHEPTHS,
SIBJICHUE, MPOIIECC, CHCTeMa, HAYYHBIM (DaKT, MPHUHIIMIL, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIICIOBAHUE, HAONIO/ICHUE, W3MEPEHHEe, OJKCIEPUMEHT U JIPYTHX), YHHBEpCajdbHbIC YyueOHBIC
neicTBus (MO3HABaTENIbHBIC, KOMMYHUKATUBHBIC, PETYISITHBHBIC), oOecrednBaroniie GopMUpOBaHNE
(YHKIIMOHATTFHOW TPAMOTHOCTH ¥ COIMAJIBHOW KOMIIETEHIIMHM OOYYaIOIIUXCs, CIIOCOOHOCTh
00yJaroNuXxcss HCIOJIb30BaTh OCBOCHHBIE MEKIUCIMILUIMHAPHBIC, MHPOBO33PCHUCCKHAE 3HAHUS U
YHUBEpCaJIbHbIC YUCOHBIC JCHCTBUSA B MO3HABATEIHLHON M COIMATIBLHOM MPAKTHKE.

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IMPOTPAMMEBI CPEIHETO OOIIEro 00Opa3oBaHMs JIOJIKHBI
OTpaxarb:

OBnazneHne yHuBepCabHBIMU Y4€OHBIMH ITO3HABATEIbHBIMU JEHCTBUSIMHU:

1) 6a30oBbI€ JOTUYECKUE JECHCTBUS:

CaMOCTOSITENIBHO (D OpMyNIUpOBaTh W  aKTyaJllU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCII0JIb30BAaTh INPU OCBOEGHUU 3HAHMM INPUEMBbl JIOTUYECKOTO MBIIUICHHS (aHanu3a, CHHTE3a,
CpaBHEHHUsI, Kiaccudukaiu, o00OLUIeHNs), pacKphIBaTh CMBICT OHMOJIOTUYECKUX MOHATUHN (BBLAETSATH
WX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTMMHU MOHATHSIMHU);

OTIPEIENIATH 1IeJIN AEATENbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTh
Pe3yNbTaThl JESATENIbHOCTH C MTOCTABJIEHHBIMU LIETSIMH;

WCI0JIb30BaTh OMOJIOTUYECKHE MOHATHS JUIsl 00bSICHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPOIbI;

CTPOUTH JIOTHYECKHE PACCYKICHHsI (MHAYKTUBHBIC, AECTyKTHBHBIEC, 10 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M THPOTUBOPEYMsS B pPACCMATPUBAEMbIX SIBJIECHUSX, (POPMyIMpOBaTh BBIBOJBI U
3aKIIIOYEHUS;

IPUMEHATh CXEMHO-MOJEJbHbIE CPEACTBA I TPEACTaBICHUS CYILIECTBEHHBIX CBsI3eH H
OTHOLIEHUH B H3y4aeMbIX OHOJIOTMYECKUX OOBEKTAaX, a TaKXKe MPOTUBOPEYHUH PA3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIaH PEIIEHHs MPOOJIEMBbI C YYETOM aHalM3a HMMEIOIIMXCS MaTepHUalbHbIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B A€ATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM, OLIEHUBATh
PHUCKH IOCIIEACTBUM 1EATEIbHOCTH;

KOODAMHUPOBaTb M  BBIIOJHATH pabOTy B  YCIOBUSX pEabHOr0, BHUPTYaJIBHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIJICHNE IPU PEILIEHUH KU3HEHHBIX Po0seM;

2) 6a30BbIe UCCIIEOBATEIILCKUE ACHCTBUSL:

BJIaJIeTh HaBBIKAMU y4eOHO-HCCIIEJOBATENbCKON M IPOEKTHON JeATeNIbHOCTH, HaBBIKAMU
paspelieHus npobsieM, o0safaTth CIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOMCKY
METO/IOB PELICHNs NPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMUHbIX METOJIOB [TO3HAHUS;

UCIOJb30BaTh PA3JIMuYHble BHJbBl JEATENIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHUA, €ro
UHTepHpeTaluy, NpeoOpa3oBaHUIO U MIPUMEHEHUIO B YU€OHBIX CUTYaLUAX, B TOM YHUCIIE IIPU CO3JaHUU
Yy4EOHBIX M COLIMATIbHBIX IPOEKTOB;

(¢opMUpOBaTh HAyYHBI THI MBILIUIEHUS, BJIaJeTh HAyYHOH TEPMUHOJIOTHEH, KIIOUEBBIMU
MOHATUSAMH U METOJIAMU;

CTaBUTh U (OPMYNIHUPOBATh COOCTBEHHbIE 3aJaud B 0Opa30BaTENbHOW JESITEIBHOCTH U
KHU3HEHHBIX CUTYalUsX;

BBISBJIATh PUYUHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3aJlady, BBIIBUTaTh TUIIOTE3Y €€
peleHus, HaXOJAUTh apryMEHTHI JUI JJOKa3aTelbCTBAa CBOMX YTBEp)KJICHHH, 3a7aBaTh MapaMeTpsl U
KPUTEPHH pelleHHS;

aHAJIN3UPOBATH IOJIyYEHHBIE B XOJ€ PEILEHUS 3ala4d Pe3ybTaTbl, KPUTUUECKH OLIEHUBATh UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUIX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIECHUBATh MPHOOPETEHHBIH OTIBIT;



OCYIIECTBIIATh IEJICHAIPABJICHHBIM TOMCK MEpeHoca CPEACTB W CHOCOOOB JCHCTBUS B
podecCHOHANBHYIO CPEY;

YMCTh IIEPCHOCUTH 3HAHM B IIO3HABATCIIBHYIO U IPAKTUYCCKYTO oOnactu KUBHCOACATCIIBbHOCTH,

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BbIIBUI'aTb HOBBIC UJICHU, NIPCAJIaraTb OpUIrHHAJIBHBIC IMTOAXO0Abl U PCHICHUA, CTABUTH HpOGHeMBI u
3aJa4uu, JIOMYCKAIOIINE aJIbTCPHATUBHBIC PCIICHHUS;

3) paboTa ¢ uHpOpMAITHEH:

OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX HH(POpMaIMK (TeKcTe yueOHOTO MocoOusI, HaydHO-
MONYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CI0BapsAX U CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B MHTEpHETE), aHAIM3UPOBATh WHPOPMALIMIO PA3IMYHBIX BHJIOB U ()OPM MPEICTABICHUS, KPUTUIECCKU
OIICHUBATh €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

¢bopMynupoBaTh 3ampochl M IPUMEHATh pa3lM4yHble METOAbl MpH TIOUCKE M O0TOOope
OnosIoruuecKoi nHPOpMaIuy, He0OXOIUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MpUOOpeTaTh  OMBIT  HMCHOJb30BAaHUS  MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANIbHYIO (POPMY MpEACTaBICHUS OMOJIOrMuecKoi nH(popMaluu
(cxembl, rpaduku, quarpamMmbl, TaOIUIIbI, PUCYHKH U IPYTOE€);

WCTIONb30BaTh HAYYHBIM SI3BIK B KAauyeCTBE CpeACTBAa mpu padboTe ¢ OMOJOTUUECKOU
uHpopmalen: NPUMEHATh XUMHUYECKHe, (U3NYeCKMe W MaTeMaTU4YecKHe 3HAKM W CHMBOJIBL,
dbopmynel, abOpeBUATYypy, HOMEHKJIATypy, HCIOJb30BaTh H  MpeoOpa3oBhIBATH  3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BJIaJIETh HaBBIKAMH PACIIO3HABAHUA M 3alIUTHl UH(OpMalMy, UHPOPMAIIMOHHONW 0e30macHOCTH
JTUYHOCTH.

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHHUKATHUBHBIMHA I[CI\/'ICTBI/IXMI/IZ

1) oGmieHwme:

OCYIIECTBIISITh KOMMYHUKAIIUM BO BCEeX c(epax >KU3HU, aKTUBHO y4acTBOBATh B JMAJIOTE WU
JMCKYCCHH TIO CYIIECTBY 00CYXKJaeMoi TeMbl (yMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHTEIIFHO BBITIOJHEHUS TpeIIaracMod 3ajayd, YYWUTBIBATH MHTEPEChl W COTJIIACOBAHHOCTH
MO3UIHMIA APYTUX YYaCTHUKOB JTUAIIOTA WITH TUCKYCCHUH );

pacrio3HaBaTh HeBepOallbHBIC CpeICTBAa OOIICHWS, MOHMMATh 3HAYCHUE COIMAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHUS KOH(IUKTHBIX CHUTYallMi, yMETh CMSr4arb KOH(DIMKTBI W BECTH
MIEPErOBOPHI;

BJIQJICTh PA3JIMYHBIMHU CIIOCOOAMHU OOIICHUS M B3aMMOJCHUCTBUS, TIOHUMATh HAMEPEHUS JPYrHX
JIO/IeH, TPOSIBJIATh YBAKHUTEIBHOE OTHOIIEHHE K COOCCEIHUKY HM B KOPPEKTHOU Qopme
(bopMyITHpPOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTHYHO M3J1araTh CBOKO TOYKY 3PEHHSI C UCTIOJIb30BAHUEM S3BIKOBBIX CPE/ICTB;

2) coBMeCTHast JeSIT€IbHOCTD:

[IOHMMaTh M HCHOJIb30BaTh IMPEUMYILIECTBA KOMAHAHOM M HMHIUMBUAYaJIbHOH pPabOTHI Ipu
peleHn OnoIoTHYecKoi mpoOIeMbl, 000CHOBBIBaTh HEOOXOIUMOCTh IPUMEHEHHUS TPYNIIOBBIX (hopm
B3aMMO/ICHCTBUS IIPU PELIeHUH yueOHO! 3a1a4H;

BBIOMpAaTh TEMATUKy M METOJbI COBMECTHBIX JEHCTBUH C y4eToM OOIIUX MHTEPEecOB U
BO3MOYHOCTEHN Ka)I0TO 4J€Ha KOJUIEKTHBA;

IIPUHUMATD LEJIH COBMECTHOM JESITEIBHOCTH, OPraHU30BbIBaTh U KOOPANHUPOBATH JECUCTBUSA 110
€€ JOCTH)KCHMIO: COCTaBJIATh IUIaH JEMCTBHI, paclpeneisaTh POJU C y4ETOM MHEHUH YYaCTHHKOB,
00CyX/1aTh pe3yabTaTbl COBMECTHOH paboTHI;

OILICHUBATh KayeCTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHHUKA KOMAaHJbl B OOLIMI pe3yinbTar Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBBIE TPOEKTHI, OLEHMBATh MJAEUM C MO3UMLIUM HOBHU3HBL, OPUIMHAJIBHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;



OCYILECTBJIATh IMMO3UTUBHOE CTPATETMYECKOE MOBEAEHUE B PA3JIMYHBIX CUTyalUsAX, IPOSBIISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.

OBnazieHne yHUBEpCAIbHBIMU PErYJIATUBHBIMU JEHCTBUAMMU:

1) camoopranuzanusi:

WCIOJIH30BaTh OMOJOTHYECKUE 3HAHUS ISl BBISBICHUS MPOOJIEM U UX PEUICHUS B KU3HEHHBIX U
y4eOHBIX CHUTYalUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKUX 3HAHHWH IIEJICBBIE W CMBICIOBBIE YCTaHOBKHM B CBOUX
JEUCTBUAX M TIOCTYNKAaX II0 OTHOLICHUIO K JKUBOM NPUPOJE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYXKAIOIIHNX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh [TO3HABATEIbHYIO AEATEIbHOCTD, BBISIBIATH IPOOJIEMBI, CTABUTh
1 (GopMyaupoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHOMN AEITEIbHOCTH U )KU3HEHHBIX CUTYALNSX;

CaMOCTOSITEJIBHO COCTaBJIATh IIJIaH PELIEHUS NpOoOJIEMbl C YYETOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNlaTh OCO3HAHHBIHN BBIOOP, ApryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOcTBOBATh (POPMUPOBAHHUIO M MPOSIBICHUIO IIMPOKOM HPYIUIMU B PasHBIX 001acTAX
3HAHMH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJbTYpPHBIH YPOBEHB;

2) CaMOKOHTpOJIb:

J1aBaTh OLIEHKY HOBBIM CHTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIETSIM;

BJIaJIeTh HABBIKAMH I103HABATEIbHON pe(IeKCHH KaK OCO3HAHHUS COBEpLIAEMBIX AEHCTBUM U
MBICIMTEIBHBIX MPOLECCOB, UX PE3yIbTaTOB M OCHOBAHMM, MCIOJIb30BaTh NMPUEMbI pedIeKCUn AJIs
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHIKEHHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPU aHAJIU3€E PE3YJbTaTOB JEATEIbHOCTH;

3) npuHATHS ce0s U APYTUX

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEAOCTAaTKU U IOCTOUHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX Ha OIIUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBeKa.

[Ipenmernbie pe3ynbTathl ocBoeHus npopammel COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKIIIOUAIOT creuuduueckue g ydeOHoro mnpeamera "buonorus" HaydHble 3HAHUSA, YMEHHUS U
CHocoObl JEMCTBHIA 10 OCBOEHUIO, HHTEPIIPETALIMU U MPEOOPa30BaHUIO 3HAHUM, BUJIBI JICATEIBHOCTH
IO MOJIYYEHUIO HOBOTO 3HAHMS U MPUMEHEHHIO 3HAHUN B PA3IMYHBIX YU€OHBIX CUTYallUAX, a TAKXKE B
peaNIbHBIX KU3HEHHBIX CUTYAllUSX, CBSI3aHHBIX C Ouosioruell. B mporpamme npeaMeTHsie pe3yabTaThl
MIpPE/ICTaBJICHHBI MO TOJIaM 00yUYeHHS.

[IpenmeTrHbie pe3ynbTaThl OCBOeHHS yueOHoro mpenmera "buomorus" B 10 kiacce IOKHBI
OTpPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MecTeé W pPOJM OHOJOTMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa H
HAyYHOTO MHPOBO33PEHHUS, O BKIIAJE POCCHUUCKUX U 3apyOekHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE
Oouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeNIOBeKa JIJIsl pelleHus )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJCpXKaHHE OHOJOTMYECKMX TEPMHUHOB W TOHSATHH: XU3Hb, KIETKA,
Oopranm3M, MeTadbonm3M (OOMEH BEIIeCTB U MPEBpAICHHE SHEPruH), TOMEOocTa3 (camMoperymsius),
ypOBHEBasi OpraHU3aIusl )KUBBIX CHCTEM, CAMOBOCIPOU3BEIeHUE (PETPOIYKIIHS), HACIEACTBEHHOCTD,
U3MEHYUBOCTh, POCT U Pa3BUTHUE;

YMEHHME W3jaraTh OHOJOTHYECKHE Teopuu (KJIETOYHAs, XpOMOCOMHAs, MYyTallMOHHAasi,



[EHTpabHAs JOrMa MOJIEKYIsipHOU Ouosnorun), 3akoHsl (I'. Menaens, T. Moprana, H.. BaBunosa) u
yueHus (0 LEHTpax MHOroo0Opasus W NPOMCXOXKJAEHUs KylabTypHbiX pacreHuit H.U. Basunosa),
OTIPEJICIIATH TPAHUIIBI UX TPUMEHUMOCTH K JKMBBIM CHCTEMaM;

YMEHHUE BIIIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOrMH: HAONIONEHHE U OMMCAHHUE JKHUBBIX
CHCTEM, TPOIIECCOB M SBICHMI, OpPraHU3alsl M TPOBEACHHE OHOJIOTMYECKOTO HKCIEPUMEHTA,
BBIJIBI)KCHUE THUTIOTE3bI, BBISIBJICHUE 3aBHCHMOCTH MEK]Y HCCICAYECMBIMH BEIIMUYMHAMH, OOBSICHCHUE
MOJIYYEHHBIX PE3yJbTATOB, UCIIOIH30BAHHBIX HAYYHBIX IMOHATHH, TCOPUA M 3aKOHOB, YMEHHUE JETaTh
BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YJIBTATOB;

YMEHHE BBIJCIATh CYIICCTBEHHBIC IPU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH IPOLECCOB: OOMEHa BEIIECTB M
NpEeBpaIleHUus] SHEPrud B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO M HHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MHTO3a, MeHOo3a, OIUIOJOTBOPSHHS, PA3MHOKEHHUS, WHIUBUIAYAILHOTO Ppa3BHTHUS
opraHu3ma (OHTOTEHE3);

YMEHHE TMPUMEHSATh TOJYYCHHBIC 3HAHUS JUISI OOBSICHEHUS OHOJOTUYECKHX MPOIECCOB H
SIBJICHUM, JUTSI TIPUHATHS MPAKTHYCCKUX PEIICHUN B TOBCEAHEBHOW >KH3HHU C IENBI0 OOECTICUeHUs
0€30IaCHOCTH CBOETO 37I0POBBS U 3/I0POBBSI OKPYKAIOIIUX JIFOJIEH, COOMIOAEHUST HOPM TPaMOTHOTO
MOBENICHUsI B OKPYKAaIOUIed TPUPOIAHON cpene, IMOHMMAaHHWE HEOOXOIUMOCTH HCIOIb30BaHUS
TOCTHKEHUI COBPEMEHHOM OMOJIOTHH M OMOTEXHOJIOTHI [Tl PallMOHAIBHOTO MTPHPOIOTIOIE30BaAHHS,

YMEHHE peliaTh 3JeMEHTapHbIC TCHETHYECKUE 3a/1a4id Ha MOHO- M JUTHOPHIHOE CKpEUIMBaHHUE,
CIICTITICHHOE HACJIeJOBAHUE, COCTABISATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHHS JUIS TPEICKa3aHHs
HaCJIe/IOBaHUS MPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBINOJIHATH Ja00paTOpHbIE U MPaKTHUYECKHE padoThl, COONMI0AATh MpaBuiia Mpu padoTe ¢
y4eOHBIM U JTJa0OPATOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTUYECKHM OLEHUBAaTh U HMHTEPHPETHUPOBaTh HH(POpPMAIHIO OHOJIOrHYECKOTro
COJIepKaHusl, BKIIIOYAIOUTYIO IICEBIOHAYYHbIEC 3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpeacTBa MacCOBOM
nH(pOpMaLUY, HAYYHO-TIOMYJSPHBIE MaTepHalIbl), STUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIEI0BAaHUH B
OMO0JIOrMH, MEIUILIMHE, OMOTEXHOJIOTHH;

yYMEHHUE CO37[aBaTh COOCTBEHHBIE MUChbMEHHBIE U YCTHBIE COOOIIEHUS, 00001ast OMOIOTHIECKYIO
MH(OPMALIHIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmnapaTr OuOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOEHUs ydeOHOro mpeamera "buosorms" B 11 kiacce JOMKHBI
OTpaxarb:

chOpMUPOBAHHOCTh 3HAHUM O MecTeé U poJId OHMOJOTMM B CHUCTEME HAay4yHOTO 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa H
HAyYHOTO MHUPOBO33pPEHUS, O BKJIA/J€ POCCHUCKUX M 3apyOEKHBIX YYEHBIX - OHMOJIOrOB B Pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpBIBaTh COJACpkKaHHE OHOJOTUYECKMX TEPMUHOB U TOHATUN: BUJ, MOIMYJISIUS,
reHo(oH I, ABOJIIOLHUS, ABMXKYIIHE CUIbI ((PaKTOPBI) BOJIONUH, MPUCIOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHue, SKOJOTHYecKue (aKTOpbl, IKOCHCTEMA, MPOIYIEHThl, KOHCYMEHTHI, PEAYIICHTHI,
L[eNU MUTAHUS, YKOJIOTUYECKasi MUpaMuia, OMoreoleHos, buocdepa;

yYMEHHE H3JIaraTh OMoJIoTHUYecKue Teopuu (dBoitonnoHHas Teopust Y. [lapBuHa, cUHTeTHYECKas
TEOpHUsI IBOJIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxoactea K.M. bapa, yepenoBanus
TJIaBHBIX HampaBieHuil u myrei sBomroruu A.H. CeBepiioBa, yuenus o 6uocdepe B.M. Bepuaackoro),
ONpeNENATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHUCTEMAM;

yYMEHHE BIaJI€Th METOJaMU HAyYHOTO MO3HAHUS B OMOJOTHH: HAONIO/IEHUE M OMMCAHUE KUBBIX
CUCTEM, TPOIIECCOB U SIBICHWUH, OpraHu3alus U MPOBEICHHE OMOJIOTMYECKOTO HKCIEPUMEHTa,
BBIJIBI)KCHHE THUTNOTE3bI, BBISIBICHHE 3aBHCHUMOCTH MEXK]Y HCCIEAYEMBIMH BEIMYMHAMH, OObSICHEHHE
MOJYYEHHBIX PE3YyJIbTAaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHITHI, TEOPUH U 3aKOHOB, YMEHHUE JENATh
BBIBO/Ibl HA OCHOBAHUH MOJIYY€HHBIX PE3YyJIbTaTOB;

YMEHHE BBIACNATh CYIIECTBEHHBIE TPU3HAKH CTPOEHUS OWOJIOTUYECKUX OOBEKTOB: BHUIOB,
MOMYJISIIIAK, MPOIYIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOT€OIIEHO30B U DKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACJEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOro 0OTOOpa, BHI000pa30BaHUSA,



MPUCTIOCOOJICHHOCTH OPTaHMU3MOB, JEHCTBHS 3KOJOTMYECKHX (DAaKTOPOB HAa OpraHM3MBI, IepeHoca
BELIECTB U IMOTOKA SHEPrUM B 3KOCHUCTEMAX, AHTPOIOTEHHBIX M3MEHEHMM B 3KOCHUCTEMAaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTEOXMMHUYECKHX ITUKIOB B Onocdepe;

YMEHHUE TPHUMEHATh TNOJy4YeHHbIC 3HAHHUS Ui OOBSICHEHHS OHOJOTHMYECKHX IPOIECCOB U
SBIICHUM, JUIS TPUHATHS NPAKTUYECKUX PEHICHUH B MOBCEAHEBHOM XHU3HHM C IENBI0 0OecredeHus
0€30IaCHOCTH CBOETO 3JI0POBBS U 3/I0POBBSI OKPY)KAIOUINX JIFOJEH, COONIONEHUS] HOPM TPaMOTHOTO
MOBEJCHHUS B OKpYXKalollell MNpUpOJHONW cpede, NOHMMAaHHE HEOOXOJMMOCTH HCIOJIb30BaHUS
JOCTHUXKEHUI COBPEMEHHOM OHMOJIOTHHU JUIsl pallMOHAIIBHOTO IPUPOI0TI0Ib30BaHUS;

YMEHHE pelIaTh dIeMEHTapHble OMOJIOrNYECKUE 3a/1a4H, COCTABIISATh CXEMbI [IEPEHOCA BEIIECTB U
SHEPruM B 3KocHucTeMax (Lenu MUTaHus);

yYMEHUE BHITOJIHATH Ja00OpaTOpHbIE M MPAaKTHYECKUE PadOThI, COOMIOAATh MpaBmiia Ipu padoTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OLIEHWBAaThb M HUHTEPIPETUPOBATH HHGOPMALUI0 OHOJOTMYECKOTOo
COJIepKaHusl, BKIIIOUAIOUIYIO IICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHBbIX UCTOYHUKOB (CpeicTBa MacCOBOM
nH(popMallMY, Hay4YyHO-TIONMYJISIPHbIE MaTepuaibl), paccMaTpuBaTh TIJI0OAJIbHBIE SKOJIOTHMUYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIEC MUChMEHHBIE U YCTHBIE COOOIIEeHHUs, 000011ass OMOIOTUYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATUHHBIN anmnapaTr OMOJIOTHH.

4. Temamuueckoe nianuposarnue

10 knacc
Kou- DJIeKTPOHHBbIE
Ne
w/n HaumeHoBaHUMe pa3aejioB U TeM BO (ungposbie)
4yacoB | 00pa3oBaTebHbIE PeCypChI
MeTo1bl TO3HAHUSA KUBOU NPUPOJIBI. Y POBHU
OpraHu3aiuu )XUBou npuposl. [IpakTuueckast Bu6IHOTeKa

1 pabota Ne 1 «Mcroap30BaHKEe pa3IuIHBIX 1 1IOK https:/m.edsoo.ru/7f41c
METOJIOB MIPH U3YYCHUU OUOJIOTUIECKUAX 202
00BEKTOBY -

9 Xumuueckuit cocta KieTku. Bona n 1 bubmiorexa
MUHEPAIBHBIE COITH LIOK https://m.edsoo.ru/7f41c

292
bubnuoreka

3 benku. CocTtaB u cTpoeHHE OCIKOB 1 1IOK https:/m.edsoo.ru/7f41c

292
depMeHThl — OHOJIOTHYECKHE KaTaTu3aToPhI.

4 JIaGopatopHas pabota Ne 1 «M3yuenue 1 bub6mnorexa
KaTaJUTHYECKON aKTUBHOCTH (pepMEHTOB (Ha LIOK https://m.edsoo.ru/7f41c
MpUMEepe aMUJIa3bl MM KaTanasbl)» 292

bubnuoreka

5 Yrnesospl. JIunuspt 1 LIOK https://m.edsoo.ru/7f41c

292
bubnunoreka

6 Hyxneunosbie kucnotel. ATO 1 IIOK https://m.edsoo.ru/7f4lc

292




I/ICTOpI/IH 1 MCTOABI U3YUCHUS KIICTKH.

bubmmoreka

7 KiteTounas Teopust LIOK https://m.edsoo.ru/7f41c
292
bubnuoteka
8 KiteTka kak 1eoCcTHas )KUBas CHCTEMa LIOK https://m.eds00.ru/7f41c
292
CrpoeHnune 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas padota Ne 2 «M3yueHue BuGIHOTEKA

9 CTPOCHHUS KJIIETOK PACTCHHUH, )KHUBOTHBIX, LIOK https:/m.eds00.ru/7f41c
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha 2092
TOTOBBIX MHUKpPOIpEnapaTax U UX OIMHCAHUCH

bubnuoteka
10 MeTtabonmmu3m. DHepreTHUecKuii 0OMeH LIOK https://m.edso0.ru/7f41c
292
bubnuoteka
11 | ®otocunTes. XemocHHTE3 LIOK https:/m.edsoo.ru/7f41c
292
12 buocunres 6enka. TpaHCKpUIIUS U Bubnmoreka
TpaHCIALWS LTOK https://m.edsoo.ru/7f41c
292
bubnuoteka
13 | OGoOrmenne u MOBTOPEHNME LIOK https://m.edso0.ru/7f41c
292
bubnuoteka
14 IIpomexyTouHasi KOHTPOJILHasE padoTa Nel LIOK https://m.edsoo.ru/7f4lc
292

15 | METOMBI M IOCTHKEHHS CeNEKITNH PACTEHHUi 1 BP_I6HH0TeKa

KHBOTHEIX LIOK https://m.edsoo.ru/7f41c
292
JKu3HeHHBIN UK KICTKHU. JleeHne KIeTKH.

16 Muto3. JITaGoparopuas padoTta Ne 3 BI/_I6HH0TeKa
«Habronenre MuTO3a B KJIIeTKaX KOHYHKA [IOK https://m.edsoo.ru/7f41c
KOpeEIIKa JIyKa Ha TOTOBBIX MUKpPOIIperapaTax»» 292

bubnuoteka
17 Heknetounsie popmbl :KkU3HH — BUPYCHI 1IOK https:/m.edsoo.ru/7f41c
292
bubnuoTeka
18 ®dopMbI pa3MHOKEHHUS OPraHU3MOB LIOK https://m.edso0.ru/7f41c
292
. bubnuoreka
19 | Meiios LIOK https://m.edsoo.ru/7f41c
292
OOpa3zoBaHKe ¥ pa3BUTHE MOJOBBIX KIETOK.

20 OmnnonorBopenue. JlabopatopHas padora Ne 4 Bubnmoreka
«/I3y4eHne CTPOEHUs TIOJIOBBIX KJIETOK Ha LIOK https://m.edsoo.ru/7f41c
TOTOBBIX MUKPOIIpEIiapaTax» 292

bubnuoreka
21 WNuauBryaibHOE pa3BUTHE OPTaHU3MOB

LIOK https://m.edsoo.ru/7f41c
292




29 I'eHeTHKa — HayKa O HACJIEJCTBEHHOCTH U 1 bubmiorexa
H3MEHUYMBOCTH LIOK https://m.edsoo.ru/7f41c
292
23 3aKOHOMEPHOCTH HACJIEJ0BAHM IIPU3HAKOB. 1 bubmuoreka
MOHOTHOPUIHOE CKPELMBAHHE LIOK https://rgéezdsoo.ru/7f4lc
24 JurnGpuaHoe ckpelBanue. 3aKoH 1 bubmiorexa
HE3aBHCUMOI0 HACJIEIOBAHUS IPU3HAKOB LIOK https:/ r;-gezdsoo-m/ rfdlc
CuerieHHOE HaCJIeJJOBaHHE MMPU3HAKOB. —
JlabopaTopnas pabora Ne 5 «M3yuenune BubnmoTexa
25 | pesyNbTaToB MOHOTHOPHAHOTO 1 1 [TOK https://m.edsoo.ru/7f4lc
JTUTHOPUTHOTO CKPEITUBAHUS Y APO30(DUITBI HA 292
TOTOBBIX MUKPOIIPENApaTax» -
26 I'enetuka mosta. HacneoBanue npu3HaKkos, 1 bubnorexa
CIIETUTEHHbIX C TIOJIOM LIOK https://m.edsoo.ru/7f41c
292
Ns3menunBocts. HenacienctBennas
U3MeH4nBOCTE. JlabopaTopnas paborta Ne 6. Bubmorexa
27 N3yuenne MoauduKalmoOHHON U3MEHINBOCTH, 1 LIOK https://m.edsoo.ru/7f4lc
MTOCTPOCHHUE BApUAIIMOHHOTO Psijia | 292
BapHUALMOHHON KPHUBOI» -
HacnencTBeHHas ”3MEHYHBOCTb. Bu6IHOTEKA
28 JlabopaTtopnast pabota Ne 7. «AHaM3 MyTaruit 1 1IOK https:/m.edsoo.ru/7f41c
y Ip0o30(HIIBI Ha TOTOBBIX MHKPOTIPEIIapaTaxy» 292
bubnuoteka
29 | T'eneruka yenoBexa 1 ITOK https://m.edsoo.ru/7f41c
292
bubnuoteka
30 | Cenexuus KaK HayKa u POLECC 1 IIOK https://m.edsoo.ru/7f41c
292
bubnuoteka
31 buoTtexHoOTHS KaK OTpacib MPOU3BOJICTBA 1 1IOK https:/m.edsoo.ru/7f41c
292
PesepBHblit ypok. O6001IeHHE 110 TEME Buborexa
32 «HacnencTBeHHOCTh U U3MEHUYUBOCTH 1 1IOK https:/m.edsoo.ru/7f41c
OpPraHU3MOB» 292
bubnuoreka
33 IIpomexyTouHasi KOHTPOJILHAsSE padoTa Ne2 1 IIOK https://m.edso0.ru/7f41c
292
bubnuoteka
34 | Hozenenue MTOTOB. 1 LIOK https://m.edsoo.ru/7f41c
292
11 knacc
\ Ne \ HanmeHOBaHMe pa3e/ioB U TeM | Kou- \ DJICKTPOHHBIE




n/n BO (undposbie)
4acoB | 00pa3oBaTebHbIE PeCYpPChI
1 OBOJIIOLHS U METOJIbI €€ n3ydeHus. Mcropus 1 bubmiorexa
IPEJCTABIEHHH O PA3BUTUM KU3HU HA 3eMIIE. LOK https:/ m%‘zdsoo-m/ 7falc
cra
bubnuoreka
2 JlokazaresbCTBa SBOOLUH 1 | LIOK https://m.edsoo.ru/7f41c
cr4
bubnuoreka
3 Muxposontouus. Bua. Kpurepuu Buga 1 LIOK https://m.edsoo.ru/7f4lc
cr4
[Momynsius Kak 3AeMEeHTapHas ¢IUHUIA BUIA
4 u 3Bosronun. JlabopatopHas pabora Ne 1 1 bubmorexa
«CpaBHEHHE BHJIOB M0 MOP(OIOTHIECKOMY LIOK https://m.edsoo.ru/7f41c
KPUTEPHIO» c74
JIBroKyIiue cuibl (JIeMEHTapHbBIE (PaKTOPHI) bubnnorexa
5 | Spomouun 1| LOK https://m.edsoo.ru/7f4lc
cr’4
bubnuoreka
6 EcrectBenHBIi 0TOOP M €0 hopMBI 1 LIOK https://m.edsoo.ru/7f41c
cr4
Pe3ynbTaThl 3BOIONKHN: TIPUCTIOCOOIEHHOCTh
OpraHu3MOB U BUA000pa30BaHUeE. Bu6IHOTEKA
7 JlabopaTtopHas pabota Ne 2 «Onucanue 1 1IOK https:/m.edsoo.ru/7f41c
MPHUCIIOCOOJICHHOCTH OpraHu3Ma H eé c74
OTHOCHTEIILHOTO XapaKTepa o
8 HampapJieHus ¥ IyTH MaKpOIBOJTIOIIHH. 1 bubmmoreka
Heo6paTHMOCTb YBOJTIOLHH LIOK https://m%zdsoo.ru/7f41c
cra
bubnuoreka
9 [TpoucxoxaeHue >ku3HU Ha 3emiie 1 1IOK https:/m.edsoo.ru/7f41c
cr4
10 I'eoxpoHonorus. PazButue xu3Hu Ha 3emiie o 1 bubmiorexa
paM U TepHoIam LIOK https://m.edsoo.ru/7f41c
cr4
OCHOBHBIE ATaITbI YBOJIOIH PACTUTEIBLHOTO U
11 KUBOTHOTO Mupa. [IpakTrueckas padora Ne 1 1 bubmorexa
«/3ydenune uCKomaeMbIX OCTaTKOB PAaCTEHUH U LIOK https://m.edsoo.ru/7f41c
KUBOTHBIX B KOJICKIIHSIX c74
bubnuoreka
12 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa 1 IIOK https://m.edsoo.ru/7f4lc
cr4
bubnuoreka
13 O060011eHrne 1 TOBTOPEHHUE U3YUYEHHOTO 1 1IOK https:/m.edsoo.ru/7f41c
cr4
bubnunoreka
14 IIpome:xxyTouHasi KOHTPOJIbHasi padoTa Nel 1 1IOK https://m.edsoo.ru/7f41c
cr4
15 | OBoumonus yenoBeka (aHTPOIIOTEHE3) 1 bubnuoreka

LIOK https://m.edsoo.ru/7f41c




c/4

BI/I6J$TGK3
16 JBuxymue cuibl ((hakTophl) aHTPOIIOTeHEe3a LIOK https:/m.edsoo.ru/7f41c
cr/4
bubnuoteka

17 OCHOBHBIE CTAJINH SBOJIIOIIUN YeIOBEKa 1IOK https://m.edsoo.ru/7f41c

cr/4

18 UYenoBeueckue pacsl U IPUPOJIHBIE afanTalun bubnuorexa
YeoBeKa LIOK https://m.edsoo.ru/7f41c

cr/4

19 O600menue mo Teme «Bo3HUKHOBEHHE U bubmmorexa
Pa3BUTHE KHU3HH HA 3eMIIe» LIOK https://m%idsoo.ru/7f41c

cr/a

20 DkoJjorus kak Hayka. Cpeqipl 0OMTaHuA U bubnnorexa
9KOJIOTHYECKHE (PaKTOPBI LIOK https://m%idsoo.ru/7f41c

c/a
AoGuotudeckue aktopsl. JlabopaTtopHast
pabota Ne 3. «Mopdomornueckue

21 0COOEHHOCTH PAaCTEHUI U3 pa3HbIX MECT bubmiorexa
ob6uTanus». JlabopaTopHas padota Ne 4. [OK https://m.edsoo.ru/7f41c
«BrusiHUE cBeTa Ha POCT U Pa3BUTHE YSPCHKOB c74
KoJIeyca»

bubnuoteka
22 | buotuyeckue GakTopbi IIOK https://m.edsoo.ru/7f41c
cr4
DKOJIOTUYECKHE XapaKTEPUCTHKH TOMYJISAIINH.

23 [IpakTuaeckas padora Ne 2 «IToacuér bubimoreka
IJIOTHOCTH TOMYJISIIIHIA Pa3HbIX BUJIOB [OK https://m.edsoo.ru/7f41c
pacTeHui» cr4

bubnuoteka
24 Coo01ecTBa OpraHu3MoB — OHOIIEHO3 LIOK https://m.edso0.ru/7f41c
cr4
bubnuoteka
25 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) LIOK https://m.edso0.ru/7f41c
cr4
OCHOBHBIE TIOKA3aTEIIN SKOCUCTEMBI. Bu6IoTeKa

26 Dxojoruueckue nupamusl. CBOMCTBA 1IOK https:/m.edsoo.ru/7f41c
skocucteM. Cykieccus c74

bubnuoreka

27 | IIpupo/IHEIE SKOCHCTEMBI IIOK https://m.edsoo.ru/7f41c

cr4
bubnuoteka

28 AHTPOTIOT€HHBIE IKOCUCTEMBI IIOK https://m.edso0.ru/7f41c

cr4
bubnuoteka

29 buocdepa — rnobanbHas sxocrcTeMa 3eMiiu IIOK https:/m.edsoo.ru/7f41c

cr4
bubnuoteka

30 3aKOHOMEPHOCTH CYIIECTBOBaHMs OHOC(heph

LIOK https://m.edsoo.ru/7f41c
cr4




bubmmoreka

31 UYenoseuecTBo B bnochepe 3emiin 1 LIOK https:/m.edsoo.ru/7f41c

cra

32 00600u1eHue TeMbl «CooOriecTsa u bubimorexa

3KOIOTHYECKHE CHCTEMED) 1 LIOK https://m.edsoo.ru/7f41c

cr4

bubmmoreka

33 HroroBasi KOHTpobHasi padora Ne2 1 1IOK https://m.edsoo.ru/7f41c

cr4

bubmmoreka

34 | Iloxsenenue MTOTOB 1 IIOK https://m.edsoo.ru/7f41c

cr4

5. TlpoBepsiembie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUSI OCHOBHOM
obOpazoBatenpHON mporpammel (10 kmacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbHON MTPOTrpaMMBbI CPETHETO 00IIEeTr0 00pa30BaHUS

1

ChopMHUpPOBAHHOCTH 3HAHMK O MECTE€ W POJM OWOJOTHHU B CHUCTEME
HAyYHOTO 3HAHUS E€CTECTBCHHBIX HAayK, B (DOPMHUPOBAHWUU COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KAPTHHBI MHpa W HAyYHOTO MHUPOBO33PEHUS; O
BKIIQJIc POCCHUHCKUX H 3apyOC)KHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE
Oouosornu; (PYHKIMOHAIBHOW TPAMOTHOCTH YEIOBEKa JUIS PEHICHUS
KU3HCHHBIX 3a/1a4

YMeHue packpbIBaTh cojJiepKaHue OMOJOTrHYEeCKUX TEPMUHOB U MOHSITUMN:
KU3Hb, KJIETKAa, OPTraHu3M; MeTa0oau3M (0OMEH BEIeCTB U MpPEBpaIleHHE
SHEpPruM), rOMeocTa3 (camMOoperyisiius), ypoBHEeBas OpraHu3alus >KHUBbBIX
CUCTEM, CaMOBOCIpPOM3BEACHHE (PENpOayKIHs), HACIEeICTBEHHOCTD,
U3MEHYUBOCTb, POCT U Pa3BUTHE

YMenue wuznaratb OHOJIOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
mytannonHas), 3akonel (I. Mennens, T. Moprana, H.WI. BaBusnosa) u
yueHus: (0 LIEHTpax MHOrooOpa3us U MPOUCXOXKJIEHHUS KYIbTYPHBIX
pactenuii H.M. BaBwioBa), onpenensth rpaHuIlbl UX NPUMEHUMOCTH K
JKUBBIM CHUCTEMAaM

YMeHue BiageTb METOJaMH HAay4YHOI'O IIO3HAaHUsA B Ounoyorun
(Ha6J'IIOI[eHI/Ie U OIIMCAHUC JKUBBIX CHCTCM, HIPOLECCOB H HBJ'ICHI/II\/’I;
opraHu3sanusa u MMPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC TUIIOTE3bI; BBISIBJICHUC 3aBUCUMOCTH MCKAY HUCCICAYECMbIMU
BCIIMYNHAMU, 00BsICHEHHUE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX
HAaY4YHBIX HOHHTHﬁ, TeopI/Iﬁ U 3aKOHOB; YMCHHUC [€JIaTb BbIBOJAbI Ha
OCHOBAaHHHU IOJTYYCHHBIX pe3yJ'IBTaTOB)

YMeHue BBIIENATh CYIIECTBEHHBIE IPU3HAKHA BUPYCOB, KIETOK ITPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpIraHHU3MOB;
0COOEHHOCTH TPOLIECCOB OOMEHA BEIECTB M IPEBPAILECHUS PHEPTUU B




KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOrO M HHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MMHTO3a, MeHOo3a, OIUIOJOTBOPEHUS, PA3MHOXKCHUS,
WHIUBUAYAJIBHOIO Pa3BUTUS OpraHu3Ma (OHTOT€HE3)

YMeHHe  NPUMEHATh  MOJNY4YeHHBIE  3HAHUSA  UIi  OOBSCHEHHSA
OMOJIOTUYECKUX TPOLIECCOB W SBICHHUW, IS TPUHATHS TMPAKTHUYECKHX
pelIeHnii B MOBCEIHEBHOM JKM3HHM B IENSAX OOecredeHus: 0e30MacHOCTH
CBOET0 370pOBbSI U 3[0POBbSI OKPYKAIOIIUX JIO/EH, COOMIONEHNS HOPM
IPaMOTHOTO TIOBEICHUS B OKPYKAIOUICH NMPUPOJHON cpene; MOHWMaHHE
HEOO0XOIMMOCTH HCHOJIB30BAHUS JTOCTH)KEHUI COBPEMEHHOUW OMOJIOTUH U
OMOTEXHOJIOTHIA JJIS1 PAIlHOHAIBHOTO TTPHPOIOTIOE30BAHHS

YMeHne pemaTte 3J€MEHTapHblE T'€HETMYECKHE 3aJa4d Ha MOHO- U
JUTMOPUIHOE CKPEIMBAHKUE, CILEMJICHHOE HaclIeZJIOBaHUE, COCTaBIAThH
CXE€Mbl MOHOTHOPHIHOTO CKPELMBAHUS Ui MpeICKa3aHMsl HacleI0BaHUs
MIPU3HAKOB y OPTaHU3MOB

YMeHue BBINOJIHATH JIabOopaTOpHbIE U MpakTHUecKue padoThl, cOOMI0AaTh
MpaBuJIa MpH padboTe ¢ yueOHBIM U J1ab0opaTOPHBIM 000PYIOBaHUEM

YMeHue KpUTHYECKH OIIEHMBaThb U HWHTEPNPETHPOBATh HH(GOPMALUIO
OMOJIOTHYECKOTO COAEp KaHMsI, BKIIOYAIOLIYIO TICEBAOHAYYHbIE 3HAHUS U3
paznuuHbIX HcTOYHMKOB (CMMUM, Hay4yHO-TIOMyNpHBIE MaTepuabl);
TUYECKHE ACIIEKThl COBPEMEHHBIX MCCIEIOBAHNIN B OMOJIOTUH, MEUIIUHE,
OMOTEXHOJIOTMH

10

YMeHne cosmaBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHHS,
0000m1ass OMOJIOTHYECKYI0 HMH(POPMAIMIO W3 HECKOJbKHUX HCTOYHHUKOB,
IPaMOTHO MCTIOJIb30BATh MOHATHIHBINA anmapar OHOJI0THH

[IpoBepsiemble TpebOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0OpasoBaTtesbHOM TTporpamMmsl 11 kimacca

Kon
MIPOBEPSAEMOTO
pe3ynbrarta

[IpoBepsieMble IpeAMETHBIE PE3YAbTaThl OCBOCHUS OCHOBHOM
00pa3oBaTeNIbHOM MpOrpaMMbl CpeHEro 0o1Iero oopazoBaHus

1

ChopmupoBaHHOCTh 3HAHUKW O MECTe€ U POJM OHOJIOTHU B CHCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAayK, B (POPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYyYHOW KapTUHBI MHUpAa U HAYYHOTO MHPOBO33PEHHUS;, O
BKJIQZIe POCCHUHCKUX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruy; (QYHKIMOHAIBHONH TpPaMOTHOCTH YeJOBEKa JUIsl PpEIICHHUs
YKU3HEHHBIX 3a71a4

YMeHHe pacKpbIBaTh COJIEPKAHUE OMOJIOTMYECKHX TEPMHHOB U TIOHSTHIA:
BUJ, TOMYJSIUS, TEHO(OH, SBOJIOIUS, IBUKYIIUE CHIBI ((haKTOphI)
IBOJIIOIIUY,  MPHUCIOCOOJICHHOCTh  OPraHWU3MOB,  BUA000pa3oBaHUE,
IKOJIOTHYECKUE (DAaKTOphI, 3KOCUCTEMa, TPOMAYIEHThI, KOHCYMEHTHI,
PEIYLIEHTHI, IICA THMTAHUS, DKOJOTHYECKas NHUpaMuia, OWOTEOIICHO3,
ouocdepa

VYMenue wu3naaraTh OHOJIOTHUECKHUE TCOpHU (BBOHIOI_II/IOHHaH TCOPHA 4.




JlapBuHa, CHHTETHYECKAs! TEOPHUsl IBOJIOIMN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apompimieBoro  cxoiacrsa K.M. boapa, uepenoBaHus  IUIaBHBIX
HampaBiieHudd u myreid aBomonuu A.H. CeBeprioBa, ydenust o Ouocdepe
B.W. BepnHajackoro), onpeaensaTh I'paHUllbl UX MPUMEHUMOCTU K >KUBBIM
cucTeMam

YMeHue BIaaeTh METOJAaMH HAYYHOTO TIO3HAHUS B  OHOJIOTHH
(HabmroleHHe Y OIMCAaHWE KUBBIX CHCTEM, IIPOIIECCOB M SIBICHUIA;
OpraHm3aiusi W  [POBEICHUE  OMOJOTHMYECKOTO  JKCIICPUMEHTA,
BBIIBIDKCHUE THITOTE3bI; BBISBICHUE 3aBUCUMOCTH MEXK]Yy UCCIICITYSMBIMU
BEITMYMHAMH, OOBSICHCHHE TOJYYCHHBIX PE3yIbTaTOB, HCIIOJH30BAHHBIX
HAayYHBIX TOHATHH, TEOPHH W 3aKOHOB, yMEHHWE JeJaTh BBIBOJBI Ha
OCHOBAHUH TIOJYICHHBIX PE3YIIbTATOR)

YMeHue BBIIENATH CYLIECTBEHHbIE NMPHU3HAKU CTPOCHHSI OMOJIOTMYECKHX
00BEKTOB: BUJIOB, MOMYJISAUI, TPOAYLIEHTOB, KOHCYMEHTOB, PEAYLICHTOB,
OMOreO1I€eHO30B M 3KOCHUCTEM; OCOOCHHOCTH IPOLIECCOB HACIIEACTBEHHOMN
W3MEHUYHBOCTH, €CTECTBEHHOI'O otOopa, BHJI000pa30BaHUs,
MIPUCTIOCOOIEHHOCTH OPraHU3MOB, JEMCTBUS IKOJIOTHUYECKUX (AaKTOPOB Ha
OpraHW3Mbl, IE€PeHOCa BEIIECTB W IOTOKAa BSHEPruM B DKOCHCTEMaX,
AQHTPONOI€HHBIX HM3MEHEHMH B DKOCHUCTEMAaxX CBOEH  MECTHOCTH,
KpyroBOpOTa BELIECTB M OMOr€0OXHMMUYECKUX LIUKIIOB B Orocepe

YMeHne  NpUMEHSTh  TOJy4YeHHbIE  3HaHUA Ui OOBSCHEHHS
OMOJIOTMYECKHX TMPOIECCOB W SBICHUHN, ISl TPUHATHS TMPAKTHUYCCKUX
pelieHuii B MOBCEIHEBHOW JKM3HU B IIENAX OOECIeueHUuss Oe30MacHOCTH
CBOETO 3JIOPOBBSI M 3J0POBBS OKPYKAIOIIUX JIFOACH, COOJIFOACHHUSI HOPM
TPaMOTHOTO TIOBEJCHHS B OKPYXKAaIOUIed MPUPOJIHOU Cpelie; MOHMMaHUE
HEOOXOIUMOCTH HCIIOJIB30BAaHUS JOCTHIKEHUN COBPEMEHHOW OHOJIOTHH
JUTSl pPallMOHAJILHOTO TTPUPOIOTIOIH30BAHUS

VYmenune peuiatb JSJICMCHTAPHBIC OHOJIOrHYECKHUE 3aJadyu, COCTaBJIATH
CXEMBI IIEPEHOCA BEUIECTB U DOHEPIUU B OKOCHUCTEMAX (HGHI/I HI/ITaHI/Iﬂ)

YMeHHe BBINOJHATH JIA00OPaTOPHBIC U MPAKTHYECKHE pabOThI, COOIOAATH
npaBujia Ipu padoTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYIOBAaHHEM

YMeHue KpUTHYECKH OICHMBaThb U HWHTEPIPETHPOBATh HHGOPMALIUIO
OMOJIOTHYECKOTO COJAEP KaHUSI, BKIIOYAIOLIYIO TICEBJOHAYYHbIC 3HAHUS U3
pa3nuuHbiX HcTOYHUKOB (CMMU, HayuHO-TIONMyNsipHBIE MaTepHalbl);
paccMaTpuBaTh TNI00ATbHBIE SKOJOTHYECKHE MPOOIeMbl COBPEMEHHOCTH,
(hopMHpOBATH MO0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO

10

YMeHue co3aaBaTh COOCTBEHHBIE MHCHMEHHBIE H YCTHBIC COO6H.I€HI/I$I,
060611.[351 6I/IOJ'IOFI/I‘-ICCKyIO I/IHCI)OpMaI_II/II-O N3 HCCKOJIbKMX HMCTOYHHKOB,
T'paMOTHO HUCIIOJIB30BATb MOHATHMHBIN arrapar Onosorun

6. IIposepsiemble aeMeHTHI conepxkanus (10 kimace)

Kon

HpOBCpSICMBIﬁ QJICMCHT COACPKAHUA




buonorus kak Hayka

11

buonoruss - Hayka o >uBOW mnpuponae. Ponp Ouonoruu B (HOpMHpPOBAHUU
COBPEMEHHOW HAayYHOH KapTUHBI Mupa. CuctemMa OMOIOTHYECKUX HAayK

1.2

Meroapl MO3HAHUS KWUBOW MPUPOJBI (HAOIIOJAEHUE, SKCIIEPUMEHT, OIMKCAHUE,
M3MepeHue, KiIacCH(UKAIMsI, MOJCINPOBAaHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX)

JKuBBI€ cCTEMBI M HIX opraHnusanusa

2.1

XKusble cuctemsl (OMOCHCTEMBI) KaK IpeaMmeT u3ydeHus Omosiornu. CBolicTBa
OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHUM oOpraHuzaniid OWOCUCTEM: MOJIEKYJISIPHO-T€HETHYECKUM, KJIETOYHBIH,
OpraHU3MEHHBIN, MOMYISUOHHO-BUIOBOM, IKOCUCTEMHBIH, OHMochepHbIi

XHWMHUYECKUHN COCTAB U CTPOEHHUE KIIETKH

3.1

XUMHUYECKUH COCTaB KIETKHM. XHUMHUYECKUE DIIEMEHTHI: MaKpOAJIEMEHTBHI,
MHUKpOAJIEMEHThl. Boma u wMuHepanbHble BemecTBa. DOYHKIMU BOABI U
MHHEPaJbHBIX BEIIeCTB B KiIeTKe. [loanepkanne ocMOTHYECKOTO Oaanca

3.2

benku. CocraB u crpoeHue OenKOB. AMHUHOKHCIOTHI - MOHOMEpHI OEIKOB.
He3amenumMble ¥ 3aMEeHMMbIE AMUHOKHUCIOTBI. AMMHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYphl O€IKOBOM MOJEKYNbI (epBUYHAS, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHAS CTPYKTypa). XHWMHUYECKHE CBOWCTBa O€NKOB. buonormyeckue
dbyHKIMM OEITKOB.

depmeHTHl - Omosornueckue Katanu3aTtopbl. CTpoeHHe (GepMeHTa: aKTUBHBIN
LeHTp, cyOctpartHas crneuuduanocts. Kodepmentsl. Butamunabl. Otianuus
(bepMEeHTOB OT HEOPraHMYECKUX KaTalln3aTOPOB

3.3

VYraeBopl: MOHOCaxXapuabl (TJIFOKO3a, prbo3a U Ae30Kcupr003a), AUcaxapHIbl
(caxapo3a, JakTo3a) W TOJIMCAaxapuiabl (Kpaxmaj, TJIMKOTEH, IIEJUII0JI03a).
buonornyeckne GyHKIIUU YTICBOIOB.

Jlumuapl:  TpurMUEpuabl,  cTepounbl,  Gochommmuapl.  'mapoduiabHO-
runpodoOHbIe cBOMcTBa. buonornueckue QyHkuu JunuaoB. CpaBHEHUE
YIJICBOJIOB, OCJIKOB U JIMIIKJIOB KAK HCTOYHUKOB SHEPTUU

3.4

Hyxneunossie kucnotsl: JIHK n PHK. HykneoTuas! - MOHOMEpBI HYKIEMHOBBIX
kucnot. Crpoenune u ¢ynkuuun JHK. Crpoenne u ¢ynkuumu PHK. ATO:
CTpO€HHUE U (PyHKLIUU

3.5

HHTOHOFI/IH - HayKa O KJICTKC. Knerounas TEOpHL. MeTtoapl N3YYCHHS KIICTOK

3.6

Knetka kak nenoctHas xuBasi cuctema. OOImMe MpHU3HAKK KJIETOK: 3aMKHYTas
HapyxHass MemOpana, moinekynsl JIHK kak renermdeckwii ammapaT, cucteMma
cuHTe3a Oelka

3.7

Tumnbl K1eTOK: 3yKapuoTHyeckas U mpokapuoTuueckas. OcoOOEHHOCTH CTPOEHHS
MpOKapHOTHUeCKOW  KkieTku. Kierounas creHka Oaktepuil. CrpoeHue
9YKapHOTHYeCKOH KieTku. OCHOBHBIE OTJIMYHS PACTUTENILHOM, XKMBOTHOM U
I'pUOHOM KIIETKU

3.8

HOBerHOCTHLIC CTPYKTYpPBI KJICTOK - KJICTOYHAsd CTCHKA, TJIMKOKAJIMKC, HX




¢ynkuuu. [Inasmarnyeckas memOpana, ee cBoicTBa u pynkuuu. Lluronnasma u
ee opraHousipl. OgHOMEMOpaHHbIE OPraHOMbl KIETKU: 3HJAOIUIa3MaTHYecKas
cetb (OIIC), ammapar [ompmxu, nu3ocomsbl. llosyaBTOHOMHBIE OpraHOMAbBI
KJIETKM: MUTOXOHJIpPUHM, IIacTUAbl. IIporcxoxkaeHrne MUTOXOHIPUN U IUIACTHI.
Buner tractun. HememOpanHBIE OpraHOWIBI KIETKH: PUOOCOMBI, KICTOYHBIN
LIEHTP, PECHUYKH, )KI'yTUKU. OYHKIIMU OPraHOUAOB KJIETKH. BKirtoueHuns

3.9

SAnpo - perynastopHblii neHTp KieTku. CTpoeHue sapa: sjepHas 000J04Ka,
KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpancnopT BemECTB B KIIETKE

X(I/I?;HCI[G?[TCJ'[BHOCTB KIJIICTKH1

4.1

OOmeH BemiecTB, WU MeTabonMM3M. AccuMWISIIMA (MJIaCTHUECKUH OOMEH) u
JTUCCUMUIISALINS (PHEPreTUYeCKUuii OOMEH) - JBE CTOPOHBI €IMHOTO Ipoliecca
Merabonau3ma. Tunel oOMeHa BellecTB: aBTOTPO(HBIN U rerepoTpodHsblil. Poib
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIIEHUN SHEPTHH B KIETKE

4.2

®dotocunrte3. CBeToBast 1 TeMHOBasi ¢a3bl poTocuHTe3a. Peaknuu porocuHTE3A.
D¢ddextuBHOCTL (oTOCHMHTE3a. 3HaUeHUE (HOTOCHMHTE3a JUIsl KU3HU Ha 3emile.
Brnustane ycinoBuit  cpensl Ha (OTOCHHTE3 H CIIOCOOBI TIOBBIIIEHUS €r0
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMocHuHTe3. XEeMOCHHTE3Upyline OakTepuu. 3HAYEHHE XEMOCHHTEe3a JUIs
YKU3HU Ha 3emMJie

4.3

DOHepreTuyeckuii oOMEH B KJeTKe. PaciiernsieHue BeIecTB, BBIJCICHHE U
AKKyMYJIUPOBaHUE OHEPTUM B KJIETKE. OTambl SHEPreTHYECKOro oOMeEHa.
I'mukonuz. bpoxenne m ero Bunpl. KuciopoaHoe okuciieHHE, WU KIETOYHOE
neixanue. DPGEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA

4.4

Peakiun matpuunoro cunresa. I'enernueckas nadopmanus u JJHK. Peanmzanus
reHeTUYeCKON HHpOpMalMu B KIETKe. |'eHeTHuecKuid KOJ U €ro CBOMCTBA.
Tpanckpunius - marpuudblii cuHTe3 PHK. Tpancnsuus - OuocunTes Oenka.
KomupoBanue amunokucnot. Posis pubocoMm B 6GrocuHTe3e Oenka

4.5

Heknetounsie ¢opmbl ku3Hu - BUpychl. Vctopusi oTkpbiTusi BupycoB ([.H.
WBanoBckuii). OCOOCHHOCTH CTPOCHHMSI U KU3HEACSITENBHOCTH BHUPYCOB.
baktepuodaru. bonesHun pacTeHuii, KUBOTHBIX M UEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc nmmyHnonedpunurta yenoseka (BUY) - BozOymurens CIIN/a.
[Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIA

PasmHoxeHMe u HHAWBUAYAJIIBHOC PA3BUTUC OPIraHU3MOB

5.1

KneTounslii UMK, WM JKU3HEHHBIM LUK KieTku. MHTepdasa u MHUTO3.
[Ipouecchl, mpoTtekaromue B uHTepdaze. Pernmkanus - peakmuss MaTpHYHOTO
cureza JIHK. Crpoenune xpomocoMm. XpOMOCOMHBIH HAa0Op - KapHOTHIIL
JIUMIIONAHBIE M TalIOMIHBIA ~ XpOMOCOMHBIE  HAOOpBl.  XPOMATH[IBI.
[utonornyeckue OCHOBBI PA3MHOXKEHUS W HWHIUBUIYAJIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne kierkun - muto3. Cramgum muto3a. Ilpomeccwl, mpoucxonsuiue Ha
Pa3HBIX CTaAUSIX MUTO3a. BHOJIIOTHUYECKHIT CMBICTT MUTO3a

5.2

@opMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe W MmoJsioBoe. Buisl Gecrosioro




pPa3MHOKEHHS: JICJICHUE HAJBOE, IOYKOBAHHE OJHO- M MHOTOKJICTOYHBIX,
CriopooOpa3oBaHue, BEreTaTHBHOC Pa3MHOXXEHHE. HckyccrBeHHOE
KIIOHMPOBAHHE OPraHU3MOB, €T0 3HAYEHHE JUIsl CEICKIINU

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNSA OT OECIOJIOrO.

Meiio3. Craguu wmeiosa. Ilpomecchl, mpoucxopsiiue Ha cTagusx Meiosa.
[ToBenenne xpomocom B Meio3e. KpoccunroBep. bHOJIOTMYECKHI CMBICT H
3Ha4YCHHUE MEN03a

5.4

I'amerorenes - mporiecc 0Opa3oBaHUs TMOJIOBBIX KIETOK y JKUBOTHBIX. [losoBBIC
KCJIC3bl. CCMCHHUKHN U SANYHUKH. O6pa3013aHHe W Ppa3sBUTUC IIOJIOBBIX KJIICTOK -
ramer (crepMaTo30u], SHIEKIEeTKa) - cepMarorese3 u ooreHe3. OCoOEHHOCTH
CTpPOEHHS SHIEKIETOK U criepMaTo3ou0B. OmnonorBopenue. [laprenorenes

5.5

WnnuBuayanbHoe  pa3BuTHe  (OHTOT€HE3).  OMOpPHOHAIBHOE  Pa3BUTHE
(ambpuorenes). Dtanbl SMOPHOHAILHOTO PAa3BUTHUS Y TTO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpynsauus, opraHorenes. IloctamOproHnanbHOe pa3BuTHE. THIIBI
MOCTAMOPHOHAIBHOTO PA3BUTHUS: TMPsAMOE, HempsMoe (JIMYMHOYHOE). BriusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CHOCOOHBIE BHI3BIBATh BPOKJICHHBIE
YPOJCTBA.

Poct n pazButne pacrennii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOECHUE CEMEHH,
CTaJluu Pa3BUTUS

HaCJ'IeI[CTBeHHOCTB U U3MCHYMBOCTH OPraHu3MOB

6.1

[Ipenmer u 3amaun reHetuku. Vctopus pa3BUTHS T€HETUKHU. Bkiaa poccuilckux
U 3apyOexHBIX Y4YEHBIX B pPa3BUTHE TEHETUKU. MeTonbl TeHETUKU
(THOPUIOTOTHYECKUH, [IUTOTCHETUYECKHH, MOJICKYJIIPHO -T€HETHIECCKUT ).
OcHoBHbIE TeHeTUYECKUE MOHATUS. [ eHeTHueckas CUMBOJIMKA, UCIOJb3yeMas B
CXeMax CKpEeIIMBaHMI

6.2

3aKOHOMEPHOCTH HAcCJIeIOBaHUSl TMPU3HAKOB, YCTaHOBIeHHbIe [. Mennenem.
MonorubpuaHoe ckpeuuBaHue. 3aKkoH eauHooOpa3zus THOPHAOB MEPBOTO
nokosieHus. [IpaBuio JOMUHMpOBaHUS. 3aKOH pACIICIUIEHUS IMPU3HAKOB.
l'unoTe3a yncroTsl ramet. [logHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpugHoe ckpemirBaHue. 3aKOH HE3aBHUCHUMOI'O HAclEeJOBaHUS MPU3HAKOB.
[{uToreneTnvyeckre OCHOBBI TUTHOPUIHOTO CKpPEUIMBaHUA. AHaIU3HUpYOIee
cKkpemrBanue.  lcnonp30BaHWE — QHAIM3HPYIOMIETO  CKPEUIMBAHUS s
oTpeJieNieHUs] TeHOTHUIIa 0COON

6.3

CueruieHHoe HacnenoBaHue npuszHakoB. PaGora T. Moprana no cuermieHHOMY
HaclleZIoBaHUIO TeHOoB. HapyieHue cueluieHus Te€HOB B pe3ylbTaTe
KPOCCHHIoBepa. XpOMOCOMHasi TEOpHs HACJIEICTBEHHOCTH. |'eHeTndeckue
KapThl.

I'enernka mona. XpoMOCOMHOE OIpEAEICHHE I0JIa. AYTOCOMBI U IOJIOBBIE
XpoMOCOMBl. ['omMorameTHele W rereporameTHble opraHus3Mbl. Hacimenosanue
IIPU3HAKOB, CLIETUIEHHBIX C [T0JIOM

6.4

HM3menunBocTh. Buapl M3MEHYMBOCTH: HEHACIIEACTBEHHAs M HACJICIACTBEHHAS.
Ponb CpCabl B HEHACJIEACTBEHHOM N3MCHYHMBOCTH. XapaKTepI/ICTI/IKa
MO,Z[H(bPIK&L[PIOHHOfI U3MCHYHUBOCTH. BapI/IaLIHOHHBIﬁ paa MU BapHUallMOHHasd
KpuBas. HopMa pCaKkiuu nNpru3HakKa. KonnuecTBeHHBIC U KAUSCTBCHHBIC MMPU3HAKN
" UX HOpMa pCaKInu. CBoiicTBa MOI[I/I(I)I/IKaI_II/IOHHOf/’I N3MCHYHUBOCTH




6.5

HacnenctBeHHas, WM TEHOTHNWYECKas, W3MEHUYMBOCTh. KoMOMHAaTHBHAs
M3MEHYMBOCTb. MeiH03 H TMOJIOBOWM TMpoIecc - OCHOBa KOMOWHATHBHOM
W3MECHUMBOCTH. MyTalMoOHHAs W3MEHYMBOCTh. Kiaccudukammss MyTanui:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpuYuHbl MyTauui. MyrareHHbie
(akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACICICTBEHHOM M3MeHIUBOCTH H. 1.
Basunosa

6.6

I'enetnka wuenoBeka. Kapuotum dyenoBeka. (OCHOBHBIE METOJBI TEHETHKHU
4eJI0BEeKa: TCHCAIOTUYCCKHI, OJIN3HEIIOBBIH, UTOICHETHYICCKHUIA,
OMOXMUMHYECKUN, MOJIEKYJIsIpHO-reHeTHuYecKuid. COBpEMEHHOE OIpe/eIeHHe
TE€HOTHIA: TTOJITHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTHITMPOBAHUE, B TOM YHUCIE C
nomompio IIIIP-ananu3a. HacnencTtBeHHble 3a00JI€BaHHMS YEIIOBEKA: TCHHBIC
0oJie3HM, OOJIE3HU C HACJIEACTBEHHOMW MPEIpactoioKEeHHOCThIO, XPOMOCOMHBIE
6one3znu. ComaTHYecKHE€ M TeHepaTHBHbIE MyTauuu. lIpuHIUOBI 370pOBOTO
oOpaza IKW3HM, JTUATHOCTUKH, TPOPUIAKTUKH U JICUCHHUS] TEHETUYECKUX
Oosie3Heil. MenuKo-reHeTHYeCKOe KOHCYIbTUPOBAHUE. 3HAYECHUE MEAUIIMHCKON
TE€HETUKH B TIPEIOTBPAILICHUH U JICYCHUN T€HETUUECKUX 3a00JIeBaHUHN YeIIOBEKa

Cenekmust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexknys Kak Hayka W IIPOILECC. 3apOKJICHHE CEIEKIHH W JIOMECTHKAI[Us.
Yuyenne H.M. BaBmwioBa o0 1eHTpax TMPOHMCXOXKACHHS W MHOT000pa3us
KyJbTYPHBIX pacTeHuil. LIeHTpbl MpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT,
OpOJ1a, IITAMM

7.2

CoBpeMeHHBIC METOJbI CEJICKIIMH. MacCOBbIi M WHIWBUIYAJIbHBIH OTOOPHI B
CEJIEKIIMM PAcTEHM M >KMBOTHBIX. OIEHKa »KCTepbepa. BIuM3KOpoaCTBEHHOE
ckpeniuBanue - WHOpuaWHT. Yucrtas nuaug. CKpemMBaHWE YWCTHIX JIMHUM.
I'ereposuc, unu rubpunnas cuna. HepoacTBeHHOe CKpellMBaHHUE - ayTOPHIUHT.
Otnanennass rulOpuauMzanuss M ee ycnexu. VICKycCTBEHHBI MyTareHes u
MOJIyYeHUE TOJUIUIONAOB. JIOCTM)KEHMSI CeNeKIMU pPACTEHHUM, >XUBOTHBIX U
MHUKPOOPIraHU3MOB

7.3

buoTtexHnonoruss kKak oTpaciib MPOU3BOJACTBA. ['€HHas WHXXeHepHs. ITarmbl
co3manusa pexomOuHaHTHOM JIHK wu TpaHcrennsix opranusmoB. Kiertounas
umxeHepus. Kiuerounsie KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHUE PACTCHHIA.
KnonupoBanue BBICOKOMPOIYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB.
Dkonoruyeckue M dTHUeckue  npodnembl. [MO - reHeTH4ecKH
MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

IIpoBepsiemble neMeHTHI coaepskanus (11 knacce)

Kon

HpOBepﬂeMHﬁ QJICMCHT COACPIKAHUA

DBOJIFOIIMOHHAS OUOJIOT U

1.1

DBOJIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerenbctBa  dBotonuM.  [lanmeoHTosorMueckue:  MOCIEAOBATEIBHOCTH
MOSIBJIEHUS] BHUJOB B TAaJCOHTOJOTMYECKOW JIETOMUCH, NepexoaHble (OPMBI.
buoreorpaduueckue: cxoncTBo u paznuuue (ayH u (IOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJCTBA U Pa3Inuus SMOPHOHOB Pa3HBIX BUJOB




1103BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: T'OMOJIOTMYHBIE, AHAJIOIHUYHBIE,
pyAUMEHTApHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKUX ITYTeH y BCEX
OpraHu3MOB

1.2

OpomoumonHas  Teopuss Y. Jlapsuna. Ilpeamocbulki  BO3HUKHOBEHUS
JnapBUHM3MA. JIBMIKYyLIME CHJIbI 3BOJIOLMU BUJOB 10 JlapBuHYy (M30bITOYHOE
Pa3MHOKEHHE IIPU OTPAaHUYEHHOCTH PECYpPCOB, HEONIPEAEIEHHAs U3MEHYUBOCTbD,
00opr0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast teopust 3Bomtonuu (CTD) u OCHOBHBIE €€ IOJIOKEHHUS.
MuxkposBomtonus. [lonmymamus kak eIMHUIA BUAAQ U 3BOJIOLUA
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JBuxymue cuiibl ((GakTopbl) 3BOJIONUM BUJOB B MpHpojae. MyTallMOHHBIN
npouecc U KOMOMHAaTHUBHAs M3MEHUMBOCTh. [lomynsnnoHHBIE BOJHBI U Apend
reHoB. M3omnsuus u murpanus. EcrecTBeHHbIN 0TOOp - Hampasistomuil GakTop
sBOMIOIMH. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpuciocobneHHOCT, OpPraHU3MOB Kak pe3ynbTarT 3Bosiouuu. [lpumepst
MPUCTIOCOOIEHNH y OpraHu3MOB. ApoMOpGh 036l B UIMOATANITAIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHOBHbIE (JOpMBI BUI000pa30BAHUS:
reorpaduueckoe, 3K0JI0rHuecKoe

1.5

Makpossomtorusi.  Dopmbl  sBoMIONMM:  (uIeTHYEeCKas, JAUBEpreHTHas,
KOHBEpreHTHas, napauuienbHas. HeoOpaTuMocTh 3BOJIOLIH

Bo3HUKHOBEHUE U PAa3BUTHE KU3HU HA 3eMJIE

2.1

JloHayuHble TpEACTAaBICHUS O 3apOXKICHUM >KU3HU. HayuHble Trumoress
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: aOuoreHes M MaHcHepMus. XHUMHUYECKas
SBOJIIONMS. OKCIEPUMEHTAIBHOE TMOATBEPKIACHUE XUMHUYECKOW SBOJIOIUH.
Hauanpabie sTambl Ouosiormueckoit sBosrormu. ['mnoreza PHK-mupa. Ilepsoie
KJIETKU U UX 3BoJItoLH. POPMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB

2.2

Pa3zButue xu3Hu Ha 3emie no spam U nepuoaam. Karapxeil. Apxelckas u
npoTepo3oiickas dpbl. [lameo3olickas 3pa W ee MepuoAbl: KEeMOPHICKUA,
OPJOBUKCKUM, CWIYPUHUCKUH, JIEBOHCKHH, KaMEHHOYIOJbHBIM, MEPMCKHUH.
Mes3o3oiickas 9pa U ee Mepuo/Ibl: TPHACOBBIH, FOPCKUN, MEJIOBOIA.

KaiiHo3olickass »9pa W ee TMEpPUOJBI:  MAJICOreHOBBIM,  HEOTECHOBBIMH,
AHTPOMOTEHOBBINA. XapaKkTEepUCTUKA KIUMaTa U TEOJOTHYECKHX MPOIIECCOB.
OcHOBHBIE ATaIbI BOJIOIUU PACTUTEILHOTO U )KUBOTHOTO MUpPa. ApoMop(do3sl y
pacTeHuii u XUBOTHbIX. [losiBJIeHHME, paclBET W BBIMHUPAHUE TPYII >KUBBIX
OpraHu3MOB

2.3

Cucrema OpraHu4eCckoro Mupa KakK OTpaX€HHUEC SBOJIIOIHU. OcHoBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB
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OBoJIOLMsA 4YelnoBeKa. AHTPONOJIOTUs Kak Hayka. Pa3BuThe npeacTaBIeHHUH O
IIPOUCXOXKICHUM 4YesloBeKka. MeTonpl M3ydeHHs aHTponoresesa. Cxoacrtsa u
pa3nuuus 4eI0BEKa U )KMBOTHBIX. CHCTEMATUUECKOE MTOJIOKEHHUE YEIIOBEKA.
JiBmkymiue cuibl ((akTopsl) aHTponorenesa. HacinencrBeHHass H3MEHUMBOCTD U
ecTecTBEeHHbIN 0TOOp. OOIecTBEeHHbIH 00pa3 »W3HU, U3TOTOBICHHE OPYAUN
TPYyZla, MBIIIIJICHUE, peYb

2.5

OcHoBHBIC CTauu W BCTBU DBOJJIOLMUHU YCJIOBCKA: ABCTPAJIOIIMNTCKH, Yenosek




ymensiid, Yenoexk mnpamoxonxdmui, YenoBek HeaHaepTalbCkui, Yenosek
pa3yMHblidi. Haxoaku HCKOMAeMBIX OCTaHKOB, BpeMsl CYIIECTBOBaHMSA, 001acTh
pacnpocTpaHeHus, 00beM IOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUS

2.6

Yenoseueckue pacbl. OCHOBHbBIE OOJIBIINE pachl: €BpoIeOUIHAs (€Bpa3uiickas),
HErpo-aBCTpajIouHas (3xBaTOpHANIbHASA), MOHTOJIOUIHAs (a3marcko-
amepukaHckas). UepTbl nprcrocOOIEHHOCTH MPEACTABUTENEH UETOBEUECKUX pac
K YCIIOBUSIM CYIIECTBOBaHUs. ENMHCTBO yenoBevyeckux pac. Kpurnka pacusma

Opranu3Msl 1 OKpyXarolas cpeia

3.1

DKOJIOTHS KaK Hayka. 3aJadyd W pa3jelibl dKOJOTUU. METOIbl AKOJIOTHYECKUX
HCCIIeIOBaHUI. DKOJIOrHYeckoe MUpoBo33peHne. Cpeibl 0OUTaHUS OPTaHU3MOB:
BOJTHAsI, HA36MHO-BO3/IYIIIHAS, TOYBCHHAS, BHYTPHOPTaHU3MEHHAS

3.2

Okonorudeckue  ¢akropbl. Kiaccudukanus  5KOJOTHYECKUX — (aKTOPOB:
abuoTnueckre, OWMOTHYECKHE W AaHTPONOTCHHBIE. JleiicTBHE HKOJOTHYECKUX
(hakTOpOB Ha OPTraHU3MBI

3.3

AbGunotruueckue (GaxkToOpbl: CBET, TemIepaTypa, BIaKHOCTb. DOTOMEPUOAN3M.
[Ipucnocobnenust opraHu3MOB K  JEWCTBUIO aOMOTHYECKUX  (DaKTOPOB.
buonornueckue puTMsl

3.4

buotnueckue dakropel. Buasl OMOTHYECKHUX B3aMMOJCUCTBHM: KOHKYPEHIIHS,
XMUIIHUYECTBO, Mapa3uTU3M, MYTyalu3M, KOMMEHCaIu3M (HaxJIeOHHUYECTBO,
KBapTUPAHTCTBO), aMEHCaJu3M, HelTpanu3Mm. 3HaueHHe  OMOTHYECKUX
B3aUMO/JICHCTBUI 1715 CYILIECTBOBAHUS OPraHU3MOB B PUPOJHBIX COOOIIECTBAX

3.5

OKOJIOTHYCCKHE XapaKTCPUCTUKHU MOIMYJIALIUH. OcHOBHEBIE IIOKa3aTCIn
nmonyisauuu: YUCICHHOCTB, IINIOTHOCTH, POXIACMOCTb, CMEPTHOCTH, IPUPOCT,
MuUrpangu. I[I/IHaMI/IKa YHUCJICHHOCTHU MOMYIIAAINH U €€ PETYIIAIUA

COO6H.[€CTBa " 3KOJIOTMYECCKHUE CUCTEMBI

CooO1iecTBO  OpraHu3mMoB - OwuoneHo3. CTpPYKTypbl OHOIICHO3a: BHJIOBAsd,
MPOCTPaHCTBeHHAsA, Tpoduueckas (rmmieBas). Buuabl-nomMuHaHTel. CBS3U B
OnolLIEHO3€E

4.2

Dkonoruveckue cuctembl (9kocuctemsbl). [lonsitme 00 »dKocHcTeMe U
ouoreorieHo3e. DYHKIMOHAIbHBIE KOMIOHEHTHI JKOCHCTEMBI: MPOAYIICHTHI,
KOHCYMEHTHI, peyleHThl. KpyroBopoT BellecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (mumieBbie) YpPOBHH SKOCUCTEMBbI. [luIeBble Iemu U CETH.
OcHoBHBIE TOKa3aTeNd 3KOCHCTEMBI: OMOMacca, MPOAYKIHS. DKOJIOTHUYECKHE
NUpaMUbl: TPOJNYKLIHH, YHUCIEHHOCTH, Ouomaccel. CBoilcTBa 3KOCHCTEM:
YCTOHYMBOCTB, CaMOpery sinus, passutue. Cykueccus

4.3

[Ipupoansie 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WM
LIMPOKOJINCTBEHHOIO JIECa.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATpOIKOCHCTEMBI. VYpboskocucTemsl.
Bbuonornyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’KOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazue kak (akrop ycroiumBoctH 3KocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3Ho00pa3us Ha 3emiie

4.4

VYuenne B.M. Bepuaackoro o Ouocdepe. ['panuiubl, coctraB M CTpyKTypa




ouoctepsl. Kusoe BemectBo u ero Qynkiuu. OcobeHHOCTH OMOchepsl Kak
rJI00aNbHOM 3KOCUCTeMbl. JMHaMuYeckoe paBHOBecHEe W oOOpaTHas CBS3b B
ouocthepe. KpyroBopoTsl BemeCTB U OHOTCOXMMHUYECKUE ITUKIBI AJIEMEHTOB
(yrnepona, azora). 3oHanbHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoBeuectBO B Omocdepe 3emun. AHTPOIIOTEHHBIE M3MEHEHUs B Ouocdepe.
I'moGanbHbIE SKOIOTUYECKHE IPOOIEMBI.

OcHOBa palMOHAJIFHOTO  YNPABJICHUS TPUPOJHBIMH pecypcamMu M HUX
ucnoJib3oBanue. JIoCTHKeHNs: OO0 U OXpaHa MIPUPOIbI

[TpoBepsiembie Ha EI'D o 6uonoruu TpedboBaHus
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeNIbHOM MpOrpaMmbl
cpenHero oOmero oopasoBaHus

Kon

[IpoBepsieMble TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM OCBOCHHUS

MPOBEPSIEMOTO | OCHOBHOM 00pa30BaTEIBHON MPOTPAMMBI CPETHETO 00IIEeT0 00pa30BaHUS

TpeboBaHUs

1

CpopMHpPOBAHHOCTh 3HAHMK O MECTE€ W POJM OWOJOTHHU B CHUCTEME
€CTECTBEHHBIX HayK, B (hopMHUpOBaHUT COBPEMEHHOM
€CTECTBCHHOHAYYHOW KAapTHUHBI MHpA, B TIO3HAHHHM 3aKOHOB IMPHPOJBI U
PELICHUH U3HEHHO BaXXHBIX COLMAIBHO-ITHYECKUX, SKOHOMHYECKHUX,
9KOJIOTMYECKUX MpOoOJIeM 4YeJOBEUYecTBa, a TAKXK€ B PELICHUH BOIPOCOB
PaIMOHATIBLHOTO TMPHUPOAOIOIIB30BaHNs, B (OPMUPOBAHUU I[EHHOCTHOTO
OTHOIICHUSI K MPUPOJE, OOLIECTBY, YEIOBEKY; O BKIAJE€ POCCHUHCKUX U
3apyOCIKHBIX YICHBIX - OMOJIOTOB B Pa3BUTHE OMOJIOTHH

Bnanenue cuctemoit 3HaHUH 00 OCHOBHBIX METOJIaX HAYYHOTO TO3HAHWS,
UCIIOJIb3YeMbIX B OHMOJIOTUYECKUX HCCIICAOBAHUSIX JKUBBIX OOBEKTOB H
9KocucTeM  (OmMHMCaHWe, W3MEpeHHe, IMPOBEACHHE  HAOJIIOJICHHMN);
crioco0amM¥u BBISIBJICHUS M OIICHKH aHTPOTIOTEHHBIX U3MEHEHHI B TIPUPOIC.
YMeHHe BBIIBHTaTh THUIOTE3bI, MPOBEPATh HMX AKCIIEPHUMEHTAIBHBIMU
cpeactBamu,  (GopMynHpys  [eJdb  WCCICAOBAaHHS,  AHAIM3HPOBATH
TIOJTy4YCHHBIC PE3YJIbTATHI U JIENATh BBIBOJIBI.

BbIsiBIIeHHE  3aBHCUMOCTH  MEXIY  HMCCICAYEMbIMH  BEIUYUHAMH,
OOBSICHEHUE TIOJIyYCHHBIX DPE3YJIbTaTOB U (OPMYJIMPOBAHUE BBHIBOJIOB C
UCIIOJIb30BAHUEM HAyYHBIX IOHATUH, TCOPHI U 3aKOHOB

YMeHue BIIaJeTh CUCTEMON OMONIOTMYECKMX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIArarolIe OMOIOrHYeCKHe TEPMUHBI U MOHATHS ()KU3Hb, KIIETKa,
TKaHb, OpraH, OpPraHMW3M, BHJ, MOMYJALUS, 3KOCHUCTEMA, OHOLIEHO3,
6uocdepa; MeTaboIM3M, FrOMEOCTa3, KIETOUHBI UMMYHHMTET, OMOCHHTE3
Oenka, OUONOTIMMEDHI, JUCKPETHOCTD, caMoperyJsLus,
CaMOBOCIIPOU3BEACHHE, HACJIEACTBEHHOCTb, U3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouonornyeckue Teopun: kinerounas reopus T. [lIBanna, M. Illneiinena, P.
BupxoBa; kioHalbHO-ceneKTUBHOro uMmmyHutera [l Opmux, W.M.
MeunukoBa, XpOMOCOMHas Teopus HacieacTseHHoctu T. Moprana, 3aKoH
3apoapiueBoro cxoxacrsa K. bapa, ssomronnonnass teopus Y. JlapBuHa,
CUHTETUYECKas TEOPHs JBOJIOLUH, Teopus aHTponoreHesa Y. Jlapsuna;
teopus 6uoreorieno3a B.H. CykaueBa; yuenne H.M. BaBuioBa o neHTpax




MHOT000pa3usi U MPOUCXOXKICHUSI KyIbTYPHBIX pacTeHuid, ydenue A.H.
CeBeprioBa 0 TyTAX M HampaBiCHUSAX HBOMIONMH, Yyuenue B.U.
Bepnajckoro - o 6uocdepe); 3akoHbI (eIMHOOOpa3wsi TOTOMKOB MEPBOTO
MOKOJICHUS, pACILEIUICHUsS TMPU3HAKOB, HE3aBUCHUMOTO HACJIeI0BaHUS
npusHakoB ['. MeHaens; CLEmIeHHOro HaciaeAOBaHUs NPU3HAKOB U
HapylieHus cuervieHuss reHoB T. MopraHa; roMoJIOrH4eCKuX psIOB B
HacjaeacTBEHHOM wm3MeHumBocTd H.M. BaBuioBa;, TreHeTHYECKOTO
paBHoBecus Jlx. Xapau u B. BaitnOepra; 3aposasimeBoro cxoxactsa K.
boapa; 6morenernueckuii 3akon J. 'ekkens, . Mrosiepa);

MPUHIUIIEI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBmwia (MuHumMyMma FO. Jlubuxa, 3KOJOTMYECKON NUpaMUIbl YHCEN,
OroMacchl U SHEPTHH);

runoTe3bl (koarepBaTHo A.M. Omapuna, mepBuyHOro OynboHa JIXK.
Xonpeitna, mukpochep C. Doxkca, pudbozuma T. Yek)

Ymenue peuiaTb IIOMCKOBBIC OHoJI0oTHYECKHIE 3a1a4iu, BBISIBJIATD
NPUYINUHHO-CICACTBCHHBIC CBA3U MCKIY HCCIICAYCMBIMU OMOJIOTHYSCKUMU
O6’BGKTaMI/I, mnmpoucccaMu MW ABJIICHUAMM, J€JIaTb BBIBOABI M IIPOTHO3BI HA
OCHOBAHHMHU IMOJYUYCHHBIX PE3YJIbTATOB,

COCTABJIATE TCHOTHUIIMYCCKUC CXCEMblI CKpCHIMBaHUA [JIsI PA3HBIX THIIOB
HacJI€aOoBaHUA IPU3HAKOB Y OpPraHM3MOB, COCTABJIATH CXEMBI IEPCHOCA
BCIICCTB U SHEPIrvH B OKOCUCTEMAX (uenn IUTaHUs, IIUIICBBIC CeTI/I)

YMeHHe yCTaHaBJIMBATh B3aMMOCBSI3M MEXKIY CTPOCHHEM M (DyHKIHSIMU:
OPraHOMJIOB, KJIETOK Pa3HBIX TKaHEH, OpraHaMu U CUCTEMaMH OPTraHOB Y
pacTeHuii, )KUBOTHBIX M YEJIOBEKa; MEXIy dTarmamMu OOMEHa BEIECTB;
ATanaMy KJIETOYHOTO IMKJIA ¥ KHU3HCHHBIX IIMKJIOB OPTaHU3MOB; dTallaMU
SMOPHOHAIBHOTO Pa3BUTHS; TEHOTHUIOM M (EeHOTHUNOM, (EHOTHUIIOM |
(dakTopamu cpensl OOWTAHHS; NPOIECCAMH SBOJIONWH; JBIKYIIUMHU
CHJIAaMH  QHTPONOTeHe3a; KOMIIOHEHTAMH pPa3lIMYHbIX JKOCHCTEM H
NPUCTIOCOOICHUSMYU K HUM OPTaHH3MOB

YMeHHe BBIICNATh CYIECTBEHHBIC TPU3HAKH:

CTPOCHHUSI BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT; OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB, OHOT'COIICHO30B, 3KOCHCTEM U
Ouocdepsl; CTPOCHUSI OPraHOB M CUCTEM OPraHOB PACTCHUM, KHUBOTHBIX,
YeJIOBEKa; MPOIIECCOB JKU3HECITEIBbHOCTH, MTPOTCKAIONIUX B OPraHU3Max
pacTeHHid, )KUBOTHBIX M YEJIOBEKa; OMOJIOTMYECKUX IPOIIECCOB: OOMEHA
BemecTs  (Meraboym3M), uHGOpPMAIMM W TPEBpAIICHUS DHEPIHH,
Opo’xkeHHs, aBTOTPO(HOTO W  TETEPOTPOPHOTO  THUIIOB  ITUTAHWUS,
doTocHHTE3a M  XEMOCHUHTE3a, MHTO3a, Mei03a, TaMeTOreHesa,

3M6pI/IOFGHe3a, HOCT3M6pI/IOHaJ'IBHOFO pa3BUTHA, Pa3MHOKCHHNA,
WHAUBUAYAJIIBHOT'O PAa3BUTHUA OPraHU3Ma (OHTOFGHGS&), B3aUMOJCUCTBHU
T'CHOB, reTepos3uca, JeNCTBUI HCKYCCTBECHHOI'O 0T6opa,

CTa6I/IJ'II/ISI/Ipy10H_ICFO, ABWKYHICTO MW PA3pbIBArOMICTO €CTCCTBCHHOI'O
0T6opa; AJUIOIIATPUYIECKOIO0O MW CHUMIIATPHUYCECKOI'O BI/I)IOO6p8.30BaHI/IH;
BJIMAHUA  JABWXKYHIUX CHJI OBOJIFOIHUU HaA I"CHO(I)OHIL TNOITYJIALINHA
HpI/ICHOCO6J'IeHHOCTI/I OpraHu3MOB K Cpcac 06I/ITaHI/I$I, qCepeaoOBaHUA
HaHpaBJ’ICHI/Iﬁ 9BOJIIOLIMHU; KPYroBOpOTa BCHICCTB U IIOTOKA JHCPIrUH B
OKOCHUCTEMAX

C(I)OpMI/IpOBaHHO CTb YMCHHUA  BBLACIIATL  CYHICCTBCHHBLIC  IMPU3HAKU




BHUPYCOB, KJETOK MPOKAPUOT H  DYKApUOT; OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB, OHOTCOIEHO30B U 3KOCHUCTEM;
0COOEHHOCTH TIPOLIECCOB OOMEHA BEIIECTB M IPEBPAIICHUS DHEPTUU B
KJeTKe, (OTOCHMHTE3a, IUIACTHYECKOTO W HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOAOTBOPEHHS, PAa3BUTHA U
Pa3MHOXKEHMSI, MHAWBUIYaJIbHOTO pa3BUTUS OpraHu3Ma (OHTOrEHE3a),
00pbOBI 3a CYIIECTBOBAHME, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHMS,
NPUCIOCOOJICHHOCTH  OPraHu3MOB K  cpelae  OOWTaHWs,  BIHMSHUSA
KOMIIOHCHTOB J3KOCHCTEM, aHTPOIIOTCHHBIX W3MEHEHUM B DKOCHCTEMax
CBOCW MECTHOCTH, KPYroBOpPOTa BEIIECTB W MPEBPALCHHS SHEPIHH B
ouocdepe

8 YMeHue HuCnoib30BaTh COOTBETCTBYIOLIME apPryMEHTHI, OHOJIOTHYECKYIO
TEPMHHOJIOTHIO U CHUMBOJIMKY JIJIsl JOKa3aTelbCTBAa POJICTBA OPraHU3MOB
Pa3HBIX CHUCTCMATUUYCCKUX TPYHII; B3aUMOCBA3HW OpPraHM3MOB U CPCALI
oOWTaHUs; €IMHCTBA YEJIOBEYECKUX pac; HEOOXOJUMOCTHU 3J0pPOBOTO
o0paza >KM3HU, COXpaHEHUsS pa3zHOOOpa3us BHUAOB U OKOCHUCTEM Kak
YCIIOBUS COCYILIECTBOBAHUS IPUPO/IbI U YETIOBEUECTBA

9 YMeHue KpUTHYECKH  OLEHUBaTh MH(OpPMALUI0  OHOJIOTUYECKOTO
COJICpXKaHUS, HWHTEPIPETHUPOBATh ATHYECKHUE AaCTIEKThl COBPEMEHHBIX
uccaeaoBaHUN B OWMOJIOTHH, MEAHWIIMHE, OMOTEXHOJIOTHH, PacCMaTpUBATh
rJ100aTbHBIE DKOJIOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH TIO
OTHOIIIEHUIO K HUM COOCTBEHHYIO MO3HUITHIO

Tabmuma 16.5

7. IlepedyeHb 2E€MEHTOB COJIepKaHus, IpoBepseMbix Ha EI'D
1o OuoJIoTUn

Kon [IpoBepsieMblil 37IEMEHT COJIEPKaAHUS
1 buonorus xak Hayka. JKuBble CHCTEMBI M UX U3YYECHHE
1.1 CoBpemeHHast OMOJIOTHS - KOMIUIEKCHAsh HayKka. buonormueckue Hayku U

n3ydyaeMble UMM MpoOsieMbl. DyHIaMEHTaIbHbIC, MPUKIAIHBIE U IMONCKOBBIC
Hay4YHBIE UCCIIEIOBAHUS B OMOJIOTHH.
3nauenue Ouosiorud B (GOPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
kaptuHbsl mupa. [Ipodeccuu, cBszanHble ¢ Ouosiorueil. 3HaueHUE OHOJOTUH B
MPAKTUYECKONW JESITeTbHOCTH 4YeNIOBEKa: MEHIIMHE, CEIIbCKOM XO3SICTBE,
MIPOMBIIIITIEHHOCTH, OXpaHE MPUPO/IBI

1.2 | KuBble cucTeMBl Kak MpeaMer n3ydeHus: ouonorun. CBOWCTBA KUBBIX CHCTEM:
€IMHCTBO XMMUYECKOTO COCTaBa, JUCKPETHOCTh M IIEIOCTHOCTH, CIOKHOCTh U
YIOPSII0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTB, caMoOpraHu3alys,
CaMOBOCIPOU3BEICHUE, PA3Pa)KUMOCTh, HF3MEHYUBOCTh, POCT U pa3BUTHE.
VYPpOBHM OpraHu3alvy KHUBBIX CHUCTEM: MOJEKYJSPHBIH, KICTOYHBIH, TKaHEBBIMH,
OpraHU3MEHHBIH, HOMYJISIUOHHO -BUIOBOH, 9KOCUCTEMHBIH
(OuoreoneHoTueckuit), Ouochepusiii. Ilpoueccsl, mpoucxonsmue B KHUBBIX
cucremax. OCHOBHbIE NpPH3HAKU >KUBOTO. JKM3HB Kak (hopMma CyIIeCTBOBaHHUS
MaTepHuu




1.3

Metonel Ouonormdeckod Haykw. HaOmromenwe, uW3MEpeHHE, SKCIEPHUMEHT,
cucTeMaru3aiusa, MeTaaHanu3. lloHaTHe o0 3aBUCMMOM H  HE3aBHCHMOI
nepemeHHoM. [lmanupoBanue skcniepumenTa. [loctaHoBKa U poOBEpPKA THUIIOTES.
HyneBas rumnoreza. [lonstme BBIOOPKM W €€ JOCTOBEpPHOCTh. Pa3dpoc B
Oounosiornuecknx AaHHBIX. OIEHKAa JOCTOBEPHOCTH IOJIYYEHHBIX PE3YJIbTaTOB.
[IpuunHBl MCKaXEHUS PE3YyIbTATOB AKcnepuMeHTa. [[OHSATHE CTAaTUCTUYECKOTO
TecTa

Knerka xak Onojioruyeckasi cucrema

2.1

Knerka - cTpykTypHO-(QYHKIIMOHAIbHAs €IMHUIA XUBOTO. MCTOpUS OTKPBITHS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounass teopus (T. LlBann, M.
neiinen, P. Bupxo). OcHOBHBIE MOJIOKEHUSI COBPEMEHHON KJIETOYHON TEOpHUH.
Meroapl  MOJEKYISPHOM W KJIETOYHOM  OHOJIOTUM:  MHUKPOCKOIIHUSA,
xpomatorpadus, 31eKTpodopes3, METOJ MEUEHBIX aTOMOB, TU(depeHInaTbHOe
LEeHTpUPYrupoBaHHUE, KYIbTUBUPOBAHUE KIIETOK

2.2

XUMUYECKUHN COCTAB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIEMEHTHI. Bosa u
€€ pOoJb KaK PAacTBOPHUTENS, peareHTa, ydacThe B CTPYKTYPHUPOBAHUHU KIIETKH,
TEIIOPErysiui. MuHepaabHbIE BEIISCTBA KJICTKH, WX OHMOJIOTHYECKas POJIb.
Ponb kaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue mnonumepsl. benkn. AMUHOKHCIOTHBIH cOCTaB  OEJIKOB.
CtpykTypbl OenkoBOW MoJsieKyibl. llepBuuHas cTpykTypa Oenka, TenTHIHAS
CBA3b. BropuuHas, TpeTHU4Has, 4YETBEPTUYHAs CTPYKTyphl. JleHarypauus.
CaoiicTtBa 6enkoB. Kimaccudukanus 6enkoB. buonornueckue GyHKIIUN OSIKOB.
VYrneBoasl. MoHocaxapuapl, AUCAXapHUAbl, OJUTOCAXApHUIbl U IMOJHCAXaPHUIBL.
O0mwmii mmaH CTpoeHHS W (PU3UKO-XMMHUUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruueckue GpyHKIIUN yriieBOJIOB.

Jlunuger. [mapodunbsHO-rUapOOOHBIE cBOMicTBa. Kiaccudukamus TumuaoB.
Tpurmuuepuasl, docpomunuapl, BOCKH, CTepoubl. buonornyeckue QyHKIUU
nunuoB. OOImMe cBOMCTBA OMOJIOTHYECKHMX MEMOPAH - TEKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TOJYITPOHULIAEMOCTb.

Hykneunosbie kuciorsl. JJHK u PHK. Crpoenune HYKIE€MHOBBIX KHCIOT.
Hyxneotunpl. [lpuanun kommiementapHoctu. [lpaBuno Yapradda. Ctpykrypa
JIHK - nBoiinas crimpanb. MecTtoHaxoxaeHue u ouonornyeckue ¢pynkiuu JTHK.
Bunst PHK. ®ynkuun PHK B knetke.

Crpoenue wmoiekynsl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonorunueckue Qpynkuun AT®. BoccraHOBIEHHBIE TIEPEHOCUUKU, UX (DYHKIIUU
B kierke. CekBenupoBanue JIHK.

CrpykrypHas Ouosorus: OMOXMMHUYECKHME W OHO(HU3MUECKHe HCCIeI0BaHuUs
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhI OMOMOIIEKY

2.3

Tumbl  KJIETOK: dyKapuOTHUecKass M Hpokapuotudeckas. CTPyKTYpHO-
(GyHKIMOHATIBHBIE 00pa30BaHUsl KIETKH.

CtpoeHnne mpokapuoTHueckoil kieTku. Kierounas cTeHka OakTepuil u apxew.
OCOOGEHHOCTH CTpPOEHUs] reTepoTpodHON M aBTOTPOGHON NPOKAPHUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOLIEHO3aX.

Crtpoenne u (GYHKIMOHUPOBAHUE SyKapHOTHUecKo kieTku. [lnasmarmueckas
MeMOpana (mnazmanemma). CTpyKTypa Iuia3Matudeckoil MmeMOpansl. TpaHcropT
BEIIECTB uepe3 IUIa3MaTHYecKyl0o MeMOpaHy: mnaccuBHbIM  (auddysus,
oOneruenHast auQQy3us), aKTUBHBIA (NIEPBUYHBIH M BTOPUYHBIA AKTUBHBIN
tpancnopt). Ilomynmponunmaemocts MemOpanbl. Pabora HaTpuii-KaaleBOro




Hacoca. DHJIOUMTO3: MUHOLUMUTO3, (aromuro3. Ok301uro3. KietouHas creHka.
CrpykTypa 1 (yHKINHU KIETOYHOW CTEHKH PACTCHHIA, TPHOOB.

Huronnaszma. [urto3osb. [luTockener. [Bwxenue mnutomiasmbl. OpraHouabI
kinetkn. OpHoMeMOpaHHBIE OPraHOMIbI KJIETKU: SHAOIUIA3MAaTHYECKas CeTh
(OIIC), anmapar ['oabmKH, TH30COMBI, UX CTpOCHUE W (QYHKIHMH. B3auMocBs3b
OJTHOMEMOpAHHBIX OPraHoHJIOB KJIETKH. CTpOEHUE TpaHyISIPHOTO PETHKYIyMa.
Cunre3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [maakuii
(arpanyssipHBINA) DHIOIUIA3MATHUECKUH peTuKyiTyM. CekperopHas (QyHKIUS
anmapara ['onbmxu. TpaHCIOPT BEHIECTB B KIETKE. Bakyosin pacTUTENBbHBIX
kierok. Knerounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHIPUHU, TIACTUIBL.

Crpoenue u (yHKIMM MHUTOXOHIApHM ¥ miactul. llepBuuHble, BTOpUYHBIE U
CIIOXHBIE  IJIACTH/bl  (DOTOCHHTE3UPYIOUIUX  JYKApHOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opraHouasl kietku CrpoeHne M (QyHKIMM HeMeMOpaHHBIX
opraHouioB KieTtku. PubOocoMbl. MukpodunameHnTsl. MbpllieyHble KIETKH.
Muxkpotpy6ouku. Kierounsiii nentp. CTpoeHue M JBUKEHHE KIYTUKOB H
pecHruek. MUKpoTpyOOUKH LUTOTUIAa3Mbl. LIeHTpHOIb.

Anpo. OOGonouka sapa, XpOMaTHH, KapHoIUIa3Mma, SAPBIIIKA, WX CTPOEHUE U
¢byukuun. AnepHsiii 6enkoBbli MaTpukc. [IpocTpaHCTBEHHOE pacIoioKEeHHE
XpoMocoM B uHTep(ha3HOM sifpe. benku XxpoMaTrHa - THCTOHBI.

Knerounsie BximtoueHusi. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK JYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOIN)

2.4

AcCUMWIALINS U TUCCUMIUIALKA - JABE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIIECTB: aBTOTPO(HBIA M TeTepOTpO(HBIA. YdUacTue KUCIOpoAa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecreueHue KIeTku: mnpespameHue ATD B
oOMeHHBIX Tporeccax. DEepMEHTATHBHBIN XapakTep peakluid KJICTOYHOTO
Metabonmm3ma. DepMEeHTH, MX CTPOCHHE, CBOWCTBA W MEXaHHU3M JCHCTBUA.
Kodepmentsl. Otnnuus ¢pepMEeHTOB OT HEOPraHUYECKUX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

IlepBuuHbIl CHHTE3 OpraHuyYeckux BelecTB B KieTtke. dorocunre3. Poiib
xJioporuiactoB B mpouecce (otocuHTe3a. CBeroBas W TeMHOBas (asbl.
[IponyktuBHOCTh (poTOCHHTE3a. BnusiHue pazimuHbix (PaKTOPOB Ha CKOPOCTH
¢doTocunTe3a. 3HaueHune poTocuHTeE3A.

Xemocunres. PazHooOpa3ue oprann3MoOB-XeMOCUHTETUKOB: HUTPUDUIIUPYIOIIHE
OakTepuu, Kele300aKTepuu, cepoOaKTepuu, BOJAOPOIHbIE OakTephH. 3HAYCHHE
XEMOCHHTE3A.

AnaspoOHble opraHusmbl. Bunael Oposkenus. [Ipoayktel OpokeHHs M HUX
WCIIOJIb30BAHME YEJIOBEKOM. AHa’pOOHBIE MHKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOIMH U BO30OYUTENH OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHEpreTudeckoro oomeHa. I[loaroToBuTenbHBIN
sTamn. [ TUKoIN3 - OECKUCIOPOTHOE PACIIETIIICHHE TITFOKO3bI.

buonoruveckoe OKHCIIEHHE, WM KIETOYHOE JbIXxaHue. Pojab MHUTOXOHApPUN B
npoiieccax OMOJIOTUYECKOTO OKHCIICHUS. [{uknudeckue peaKIuu.
OxucnurensHoe (ochopunmponanue. [IpenmyiiectBa aspobHoro myru obMeHa
BEIIECTB Mepes] aHadpoOHBIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEeHa

2.5

Peaknuu matpuyHOro cuHtesa. lIpMHIMI KOMIUIEMEHTApPHOCTH B PEaKLMAX
MaTpUYHOTO CUHTE3A. Peanuzanust ~ HacienCTBEHHOM — MH(OpMaIUU.
I'enernueckuil kox, ero cpoicrtBa. TpaHckpunuus - MatpuuHblii cuHTe3 PHK.




[IpuHIMOBI ~ TPAHCKPUIIMM:  KOMIUIEMEHTAPHOCTb,  AHTUIAPAIIICTBHOCTD,
ACUMMETPUYHOCTb. TpaHcisauusa U ee dranbl. Yyactue TpaHcnoptHsix PHK B
Oouocunreze Oenka. YcinoBusi OnocuHTe3a Oenka. KoaupoBaHue aMUHOKHCIIOT.
Pounb pubocom B GnocunTe3e Oenka.

Opranu3anys reHomMa y MpOKapuoT U 3yKapHoT. Perynsus akTHBHOCTH T€HOB y
npokapuot. ['mnore3a onepona (. XKaxob, K. Mano). Perymnsmus oOMeHHBIX
IporeccoB B KieTke. Kilerounslii romeocras.

Bupycsl - HeknmeTouynble (GOpMBbI KH3HH U OOiuratHeie mapasutbl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(DHaros.

Bupycusie 3a0oeBaHusi 4eloBeKa, )XKUBOTHBIX, pactenuit. CIIM]J], COVID-19,
COLMABHBIC M METUIIMHCKUE TIPOOIEMBI

2.6

Knerounsrit nwmkn, ero mnepuoasl W peryismnus. Murtepdpaza u  muTos.
OcoOeHHOCTH TIpOLIECCOB, MpOTEKAOUIMX B MHTepdaze. [loAroroBka KIETKH K
nenenuto. IlpecunTeTnueckuid  (MOCTMUTOTHYECKUI), CHUHTETHMUECKUH U
MMOCTCUHTETUYECKHH (TPEMUTOTHYECKUI) IEPHO bl HHTEP(A3bI.

Marpuunsiii  cunte3 JIHK-permmumkanms. Ilpusnuner  permumkanuu  JTHK:
KOMILJIEMEHTAPHOCTh, IOJTYKOHCEPBATUBHBIA CHUHTE3, AHTUIAPAIIEIBHOCTD.
Mexanusm permukanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomeps! u
TejgoMepasa. XPOMOCOMHBIM HAOOp KIETKH - KapuoTun. JUIIoumgHeld wu
rariouHbI - Habopel  XpomocoM. ['omonornynble XpoMocoMmbl. IlosoBbie
XPOMOCOMBI.

Henenue xnetku - Muto3. CTauu MHUTO3a M MPOUCXOJSIINE B HUX IMPOLIECCHI.
Tuner muto3a. Kapnokunes ¥ LHUTOKMHE3. bHOJIOTMYECKOE 3HAYEHHME MMTO3A.
Perymsinuss MuroTMYeckoro nMina KiaeTku. lIporpammupyemas KieTtodHas
ru0esnp - arnonTo3.

@OyHKIHOHAIbHAA TEHOMUKA

Opranusm kak OMoJIornyecKas cucTemMa

3.1

OOHOKJIETOYHEIE, KOJIOHHAJIbHEIC, MHOTOKJIETOYHBIE OpraHu3Mbl n
MHOTOTKaHEBbIE OPraHU3MBI.

dopMbl Pa3MHOXKECHHS OPTaHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nmojoBoe. Bumel OGecronoro  pa3MHOKEHUS: IMOYKOBAHHWE,  CIOPYJISALMS,
(dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBbie KIeTKH, Wi rameThl. Meio3. Ctaauu meiiosa.
[ToBenenue xpomocoM B Meio3e. Kpoccunrosep. brosioruyeckuii cMbici Meiio3a
Y TOJIOBOTO TMpoliecca. Melo3 U ero MecTo B )KM3HEHHOM IUKJIE OPraHU3MOB.
[IpenzaponpimeBoe paszputve. ['ameroreHe3 y >XKMBOTHBIX. [lojoOBbIE JKene3bl.
OO0Opa3oBaHWe ¥ pa3BUTHE IOJIOBBIX KIeTOK. CHepMaroreHe3 H OOTreHE3.
Ctpoenne mojoBbIX KiIETOK. OIUIOAOTBOPEHHE M SMOPHOHAIBLHOE Pa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOZOTBOPEHUS: HApYyKHOE, BHyTpeHHee. [lapTeHorenes.
NunuBuayanbHoe pa3BUTHE OpraHu3moB (oHToreHe3). Craguu sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenme. Tumbl  aApoOIeHHS.
OcoOeHHOCTH OpoOnIeHusT  MIIEKOMUTAIOIIUX. 3apoAbIlIEBbIE  JTIUCTKU
(racTpynauus). 3akiagka OpPraHoB M TKaHeW W3 3apOJbIIIEBBIX JIMCTKOB.
B3aumHoe BimMsSHHE dYacTel pa3BHBAIOIIETOCS 3apojbllia (dIMOpHOHATbHAS
WHAYKIWSA). 3akiajka T[JlaHa  CTPOCHUS  JKMBOTHOTO  Kak  pe3yibTar
HepapXUUueCKUX B3aUMOJCUCTBUN T€HOB. BiusiHre HAa SMOpPHOHATBHOE Pa3BUTHE
pasnuYHbIX (DAKTOPOB OKpyXkaromied cpeabl. PocT U pa3BUTHE >KUBOTHBIX.
[ToctambOpronaneubiii nepuon. IlpsmMoe u Henpsimoe pa3BuTHe. PasButue c
MeTamMop(}o30M y OECIIO3BOHOYHBIX M TTO3BOHOYHBIX KUBOTHBIX. bruomornyeckoe




3HAUEHHUE MPSIMOIO0 M HENPSIMOTO Pa3BUTHA, MX PACIPOCTPAHEHHUE B INPUPOJE.
Tunsl pocta *UBOTHbIX. DaKTOpBI PErYISIIMM POCTA KMBOTHBIX M YEJIOBEKA.
Cramuu TOCTAMOPUOHATIBHOTO PA3BUTHUS Yy JKUBOTHBIX M 4yenoBeka. Ilepmosibi
OHTOI'€HE3a YeJIOBEKa.

Pa3smHokenne w passutue pacreHuid. ['amerodpur m cmnopodur. Meiio3 B
KU3HEHHOM 1LMKie pacteHuil. OOpa3oBaHMe crmop B IIpolecce Meio3sa.
l'amerorenes y pacreHuil. OIUIOJOTBOPEHHE M PA3BUTHE PACTUTENBHBIX
opranu3MoB. /[Boi{HOE OIJIOOTBOPEHHE Y IBETKOBBIX pacTeHnii. OOpa3oBaHue u
pa3BUTHE ceMEHU. MeXaHNU3Mbl PEryJsiui OHTOT'€HE3a Y PAaCTEHUM U dKUBOTHBIX

3.2

Ucropusi craHOBJIEHHMST ¥ pa3BUTHS TEHETUKH Kak Haykd. (OCHOBHBIE
FEHETHYECKHUE TOHATHUS M CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIbHbIE
TEHbI, AIbTCPHATUBHBIC NPU3HAKW, JTOMHUHAHTHBI W PELECCUBHBIN IpPU3HAK,
TOMO3UTOTa, TETEePO3UT0Ta, 4YWCTas JHUHUS, TUOPHUABI, TEHOTHN, (EHOTHII.
OcCHOBHBIE  METOJbl TEHETUKU: THOPUIIOJOTHYECKUN, I[UTOJIOTHYESCKUH,
MOJIEKYJISPHO-T€HETUYECKHI

3.3

Mounorubpuanoe ckpemubanue. [lepseiif 3akoH MeHens - 3aK0H eTuHO00pazus
rubpusioB neporo mnokosienus. IlpaBuio nomuHupoBaHus. Bropoil 3akon
Menpgenst - 3aKkOH pacHICTUICHHS TpU3HAKoOB. lluTomornueckwe OCHOBBI
MOHOTHOPHUHOTO CKpEIUBaHus. [ UmoTe3a 4ucToThl TamMeT.

AHanuzupyroniee ckpemuBaHue. IIpoMexyTouyHBIl XapakTep HaciaeI0BaHUS.
Pacmiennenre mpu3HaKoB MpH HETIOJTHOM IOMUHHUPOBAHHUU.

JurubpugHoe ckpemuBaHue. TpeTuit 3akoH MeHaens - 3aKOH HE3aBUCHMOTO
HacjaeOBaHUs  NpHU3HAKOB.  L[UTONOrMYECKWE  OCHOBBI  JTUTHOPUIHOTO
CKpEILMBaHMUS.

CuemuieHHoe HacienoBanue mpu3HakoB. Paboter T. Moprana. CreruieHHOe
HACJIeIOBaHUE TE€HOB, HAPYIICHUE CIEIUICHUS MEXIy Te€HaMHU. XPOMOCOMHAs
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetuka mosia. XpOMOCOMHBIM MEXaHU3M OMNPEICICHUs Moja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M reTeporaMeTHbld 1oJi. ['eHeTnueckas
CTPYKTypa TOJIOBBIX XpomocoM. HacienoBanue mNpU3HAKOB, CHEINICHHBIX C
nojioM. ['eHOTHIT Kak I1enocTHas cucrema. llneiioTponusi - MHOXKECTBEHHOE
JIeiicTBHe reHa. MHOKECTBEHHBIN aienn3M. B3aumojelcTBHEe HealaelbHBIX
reHoB. KomriementapHocTs. Onuctas. [lommmepust

3.4

B3aumopelictBue reHotMna M cpelsl Npu  (OPMHUPOBAHUM  (EHOTHIIA.
N3menunBoCTh NpU3HAaKoB. KayecTBEHHBIE U KOJIMYECTBEHHBIE IIPU3HAKU. Bupl
M3MEHUYMBOCTH: HEHACIIEICTBEHHAs! U HACJICICTBEHHAS.

MoudukanonHas — M3MEHYMBOCTh.  Ponb  cpeapl B (OpPMHUPOBaHUM
Moau(UKaMOHHON u3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIH
psan u BapuanuoHHas kpuBas (B. Moranncen). CpoiicTBa MOAM(DUKAIIMOHHOM
U3MEHYUBOCTH.

I'enotunuueckass M3MEeHUMBOCTb. (CBONCTBA TE€HOTHIIMYECKON WM3MEHUUBOCTH.
Bupsl reHOTUITNYECKOH N3MEHYMBOCTH: KOMOWHATUBHAS, MyTallHOHHAS.
KomOuHaTHBHAass M3MEHUYMBOCTb. MeHO3 M MOJIOBOW IMpolecc - OCHOBa
KOMOWHAaTUBHOM W3MEHYMBOCTU. Poiab KOMOWHATMBHOM W3MEHYMBOCTH B
CO3/IaHUM F€HETUYECKOTO pa3HooOpas3us B MpejiesiaX 0JTHOrO BUA.

MyrauvonHass HM3MEHUYMBOCTb. Buabl Myranuid: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBlE M MHAYLUMpPOBaHHbIE MyTauuu. SnepHsle u
HuTOIIa3MaTndeckue Myranuu. CoMaTu4eckue U MojoBble MyTauuu. [IpuunHel
BO3HUKHOBEHMs Myrauuid. MyrareHsl ¥ HMX BIMSHUE Ha OpPraHU3MBIL.




3aKOHOMEPHOCTH MYTAallMOHHOTO TIpolecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacnencTBeHHoM usmeHunBocty (H.M. BaBuiioB). BHesnepHas u3MeHYMBOCTb U
HaCJIEICTBEHHOCTb

3.5

Kapuotun denoBeka. MexayHapoaHas MporpaMMa HCCIEAOBaHUS TE€HOMaA
yenoBeka. MeTonbl  M3ydeHHs TEHETUKH  4YeJOBEeKa: TeHEaJOTrHYeCKUH,
OJIM3HEILIOBEIH, IIUTOrCHETUYCCKHIA, MONYJISILIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE ompeieNieHre TeHOTHIIA:
MOJJTHOTEHOMHOE CEKBEHHPOBAHHE, T€HOTUITUPOBAHKE, B TOM YHCIIE C MOMOIIBIO
[M1P-anamu3a. HacmencrtBenHnble  3a0ojieBaHUsS  4ejdoBeKa. [ €HHbIE |
XpOMOCOMHBIE 0oJie3HH  4YesloBeKa. bone3nn C  HacCJIeICTBEHHOU
MPEAPACIIONOKEHHOCThIO. 3HAYECHUE MEUITUHCKON TeHETHUKU B MPEJOTBPAIICHUN
1 JICUEHWH TeHETUICCKHUX 3a00sIeBaHmii YemoBeka. CTBOJIOBBIC KIETKH

3.6

JlomecTukanuss M CeNeKius. 3apoKICHUE CEJEKIUU U JIOMECTHUKAIUK. YUYeHue
H.W. BaBuioBa 0 LEHTpax NPOUCXOXKJIEHUS U MHOrooOpaszus KyJbTYpPHBIX
pactenuii. Ponp cenexkiuu B CO3aHUM COPTOB PACTEHUM M TOPOJ >KUBOTHBIX.
Copt, mopoma, mTaMM. 3aKOH TOMOJIOTHYECKUX PSIAOB B HACIEICTBEHHOU
m3menunBocty H.W. BaBusnosa, ero 3HaueHue Jisi CENEKIIMOHHONU PabOTHI.
Metonpl  cenekuMOHHOW paboThl. MckyccTBeHHBIH OTOOp: MAacCOBBIM U
VHIMBUTyaJIbHBIN. Ortanel KOMOWHAIIMOHHOM CEJICKIINH. UcnreiTanue
MPOU3BOUTENCH TO MOTOMCTBY. OTOOp MO TEHOTUITYy C TOMOIIBIO OIEHKH
(eHoTHIIa TOTOMCTBA U OTOOP 1O TEHOTHUITY ¢ roMolbio aHanu3a JHK.
HckyccTBEeHHBIN MyTareHe3 Kak MEeTO/ CEJIEKITMOHHOM padoThl. PaguanmoHHbIN 1
XUMUYECKUA MYyTareHe3 Kak HWCTOYHHK MYTallMid y KYyJbTYpHBIX (opm
opranu3moB. McrHoJib30BaHWE TE€HOMHOTO PpEJAKTUPOBAHHS U METOJ0B
pekomOunanTHBIX JJHK a5 momydeHust ncxoHOTO MaTepuaia sl CEeleKIUH.
[Tonydyenue nmonumnaonnoB. BHyrpuBumpoBas rubpuausamnusi. bim3kopoacTBeHHOE
CKpeniuBaHWe, WM WHOpuauHr. HepoacTBeHHOE  CKpelMBaHWE, WU
ayropuauHr. I'erepo3uc u ero mnpuuyuHbl. lcmonp3oBaHuWe rerepo3uca B
cenekiu. Otnanennas rudpuausanus. [Ipeomonenne Oecruionus MEXBUIOBBIX
ruopu1oB. JIOCTHIKEHUS CENIEKIIMKM PACTEHUN U KUBOTHBIX

3.7

OOBbeKThl, HCHOJb3yeMble B OHOTEXHOJOTHM, - KJICTOYHbIE U TKaHEBbIC
KYIbTYpbl, = MHUKPOOPTraHHU3MbI,  HUX  XapaKTEpUCTHUKA. Tpagunmonnas
OMOTEXHOJOTHs: XJeOoMeyeHne, IMOJIyYeHUe KHUCIOMOJOYHBIX MPOIYKTOB,
BUHOZeNUEe. Mukpobuonoruueckuii cuHTe3. OOBEKTbI MHUKPOOHOJIOTHYECKHX
TexHosnoruil. [lpon3BoacTBo Oenka, aMUHOKHUCIOT U BUTAMHHOB. ICKycCTBEHHOE
OTUIOIOTBOpEHUE. PEKOHCTPYKIHMS SHMIIEKIETOK U KJIOHUPOBAHUE IKUBOTHBIX.
MeTo1 TpaHCIUIAHTALIUK SIAEP KIETOK.

XpoMocoMHass Y TeHHas WHXeHepus. VICKycCTBEHHBI CHUHTE3 TeHa U
KoHcTpyrpoBaHue pexkomOuHanTHeix JIHK. JlocTiwkeHus © TMEpPCHEKTHBBI
XpOMOCOMHOM ¥ TE€HHOM WHXXEHEepHH. MEIUIMHCKUE OHOTEXHOIOTHH.
Hcnonp30BaHne CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpPraHn4eCcKoro Mupa

4.1

buonoruueckoe pa3H006pa3He OpPraHu3MoOB. COBpeMeHHaH cucrema
OpraHnu4eCckoro Mmupa. HpI/IHLII/IHBI KHaCCI/I(I)I/IKaL[I/II/I OpTraHUu3MOB. OcHOBHBIC
CUCTCMATUYCCKUC I'PYIIIIBI OPraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUBHCACATCIBHOCTU OJHOKJICTOYHBIX OPraHU3MOB.
EaKTepI/II/I, apxeu, OJHOKJICTOYHBIC I‘pI/I6BI, OJITHOKJICTOYHBIC BOAOPOCIIH, APYIrHUe
IIPOTHUCTHI. Kononuaneabie OpraHu3MBlI. I[BI/I)KGHI/IC OJHOKJICTOYHBIX




OpPraHu3MOB: aMe0OUIHOE, KI'YTUKOBOE, PECHUYHOE. 3alllUTa y OJHOKIETOYHBIX
OPraHu3MoB. Pa3apakMMOCTh y OJTHOKJIETOUHBIX OPraHU3MOB. TaKCHCHI

4.2

MHOroKkJIeTOUHblE  pacTeHus. B3auMoCBA3b  yacTeld  MHOTOKJIETOYHOTO
opranusma. TKaHW, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak enuHoe nenoe. TkaHu pacTeHMil. TUMBI PacTUTEIbHBIX TKaHEH:
oOpa3oBaTellbHAs, IOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHUYECKas.
OcobenHocta cTpoeHus, PYHKIUN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTCHHM

4.3

BereratuBHble U reHepaTUBHBIEC OpraHbl pacTeHU. YHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pacreHuid. /J[BUKeHHE MHOTOKJIETOYHBIX PACTEHUN: TPOIHU3MBbI
n Hactuu. llormomeHue BOJBI, YIJIEKHCIOTO Ta3a M MHUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pacrenuil. {ud¢ys3us razos yepe3 NOBEPXHOCTh KIETKH.
TpancnopTHeie cucTeMbl pacTeHuid. Boigenenue y pacreHuil. 3amura y
MHOTOKJIETOYHBIX pacTteHuid. Kyrtukyma. CpencTBa MacCMBHOW U XUMHUYECKOU
3auThl. OUTOHIMIBL.

PasgpaxkuMocTe M peryisiuus y OpraHusMoB. PaszgpakMMOCTh M peryisinus y
MHOTOKJIETOYHBIX pacTeHUI. POCTOBBIE BENIECTBA U UX 3HAUCHUE

4.5

MHOTOKJIETOUHBIE  JKHBOTHBIE. B3aMMOCBSI3b  d9acTe  MHOTOKJIETOYHOIO
opranu3ma. TkaHH, OpraHbl ¥ CHCTEMbI OPTaHOB MHOTOKJIETOYHOTO OpPraHU3Ma.
OpranusMm kak enuHoe nenoe. ['omeocrtas. TkaHU KUBOTHBIX U YeloBeKa. THUITbI
JKUBOTHBIX TKAaHEW: SNHUTENWaabHas, COCIWHUTEIbHAs, MBIIICYHAs, HEpBHAs.
OcobeHHOCTH CTpOCHHS, (PYHKIMI ¥ pacmoJIOKEHUs TKaHEH B OpraHax
’KUBOTHBIX M YCJIOBEKA

4.6

Oprasbl U CUCTEMBI OPIaHOB JKUBOTHBIX. DYHKIIMU OPraHOB M CUCTEM OPIaHOB.
Onopa Tena opraHu3MoB. CkeneTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIll U BHyTpeHHUI ckeneT. CTpoeHHEe W THUIbI COCTUHEHUS
KOCTEH.

JIBI)KEHHE MHOTIOKJIETOYHBIX JKUBOTHBIX. Iluranme »xuBoTHBIX. IluTanue
II03BOHOYHBIX XKHUBOTHBIX. /IpixaHue xuBoTHBIX. KoxHoe npixanue. JKabepHoe u
JIETOYHOE JbIXaHUE.

JIbIxaHU€ MO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLIMOHHOE YCIIO)KHEHUE CTPOEHUS
JIETKUX IO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucTeMa 4ejaoBeka. MexaHu3M
BEHTWIALMM JIETKUX Y NOTULl M MIICKONUTAIOIUX. TpaHCIOPT BEIIECTB Yy
OpraHu3MoB. TpaHCHOPT BeIIECTB Yy JKUBOTHbIX. KpoBeHOCHas cuctema u ee
opranel.  KpoBeHocHas  cucremMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAILIEHNUs. OBOJIIOLMOHHBIE ~YCIOKHEHUSI CTPOEHHs KpPOBEHOCHOMU
CHCTEMBbl MO3BOHOYHBIX XMBOTHBIX. BblieneHue y opraHusmoB. Beinenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyosd. Opranbl BblaeneHus. CBs3b HOJOCTH
TeJla ¢ KPOBEHOCHOM M BBIJCIUTENbHON CUCTEMaMU. BrljiesieHre y H03BOHOUHBIX
KUBOTHBIX. 3allMTa Y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M uX
MPOU3BO/IHBIE. Pa3ipaKUMOCTh U PETYISILUS Yy OpraHu3MoB. PaznpaxumocTs y
OJTHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PaznpaxumocTs U peryasuus y
MHOTOKJIETOYHBIX pacTeHUH. POCTOBbIE BelllecTBa U UX 3HaYECHUE.

HepBHas cucrema u pediaekTopHas peryiasius y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepBHas cuctema u ee oT/ebl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOSHHSI HEPBHOM
CHCTEMBI y KMBOTHBIX.

PazpaGoTka anroputMoB u mporpamm s 3¢(eKTuBHON (YHKIMOHATIHHON
aHHOTAllUM  T€HOMOB,  TPAaHCKPUIITOMOB,  INPOTEOMOB,  METabOJIOMOB
MHUKPOOPraHU3MOB, PaCTEHU, )KUBOTHBIX U YEIOBEKa




OpFaHI/I3M YCJIOBCKA U €ro 310pOBLC

5.1

OpraHel 1 CUCTEMBI OpraHOB yesoBeka. OTaesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pedrexkropnas nyra. be3ycnoBHble U yCIOBHBIE
pediexcel. 'ymopanbHast perynsanus ¥ SHAOKPHHHAS CHCTEMa >XHBOTHBIX M
yenoBeka. JKene3sl SJHIOKPUHHON CUCTEMBI U X TOPMOHBI. JI€MCTBHE TOPMOHOB.
B3aumocBs3p HepBHOM M SHIOKpUHHOM cucreM. ['mnoTtanamo-runodusapHas
cucrema. Pediexc u pednexropnast nyra. be3ycioBHbIe U yCIOBHBIE pe(IIEKChI

5.2

3amura opranu3zMa ot OonesHeil. MiMmmyHHast cuctema denoBeka. Kiierounslil u
T'YMOPQJIBbHBIA HMMMYHUTET. BpOXKICHHBIH, NPHOOPETEHHBIA CIEIUPHUSCKHIA
UMMYyHUTET. Teopusi KIOHaNbHO-celeKTUBHOTO uMmyHuTera (I1. Dpnux, ©.M.
bepuer, C. ToneraBa). BocnamurenbHble OTBETH OpraHu3MoB. Poib
BPO’KJIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€eBaHUN

5.3

KpoBenocnas cucrema u ee opranbl. Cepiie, KPOBEHOCHBIE COCYAbI M KpPOBB.
Kpyru xpoBooGpamenus. PaboTa cepaiia u ee peryasius

5.4

Jpixanue yenoseka. Juddysus ra3oB uepe3 MoBEPXHOCTh KIETKH. J{pIxaTenbHas
cucrteMa 4enmoBeKa. JlpIXaTelbHass IOBEPXHOCTb. Perymsnus  JbpIXaHUS.
JlpixaTtenbHble 00bEMBI

5.5

[InmeBapurenpHas cucteMa denoBeka. OTIensl NUIIEBAPUTENIBHOTO TPAaKTa.
[InmeBapurenbHple  XKenesbl.  BHYTpUIIONOCTHOE W BHYTPHUKIETOYHOE
MULIEBAPEHUE

5.6

IToxkpoBbl M ux mpousBoaHble. Opranbsl BblaeneHud. I[louku. Crpoenune u
¢dbyakuroHupoBanne HePpoHa. OuibTpanus, CEKpenus U oOpaTHOE BCAChIBAHUE
KaK MeXaHU3MbI pabOThl OpraHoB BeleneHNus. OOpa3zoBaHuEe MOYH Y YeIOBeKa

5.7

JIBI>KeHHE YelloBeKa: MbIlIeuHas cuctema. CKeNeTHBIC MBI U UX padora.
CtpoeHue U TUIIbI COEAMHEHUS KOCTE!

Teopus sBoOIMK. PazBuTne *u3Hu Ha 3emie

6.1

OpomoronHass  teopuss Y. JlapBuna. Ilpenmnocbulku  BO3HHUKHOBEHMS
napBuHu3Ma. JXKu3Hb 1 Hay4Has nesrenbHocTh Y. JlapBuHa.

JBuxkymue cuiiel BONIONUM BUAOB 1o Y. JlapBuHy (BbICOKAash MHTEHCHUBHOCTD
pPa3MHOXXEHHsSI OpPraHuM3MOB, HAcClleJICTBEHHAas W3MEHYHMBOCTh, Oopnba 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIN 1 HCKYCCTBEHHBINH 0TOOD).

Odopmnenue cunrerndeckoir Teopuu sBomtonuu (CTD). HeiirpanbHas Teopus
spomoni. CoBpeMEeHHas 3BOJIOLMOHHAS OMOJOTHs. 3HAYEHUE HBOJIFOIIMOHHON
Teopuu B GOPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA

6.2

[Tonmymsiuyss kak d2JeMEHTapHas €AWHMLA SBOJIOLHMUA. COBPEMEHHBIE METO[bI
OLIGHKH T'€HETHYECKOro pazHoOoOpa3us W CTPYKTypbl Homyasuuid. M3meneHue
reHooHa TNOMYSIIUK KakK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SBJIEHHE. 3aKOH
reHerudeckoro pasHoBecus [Dx. Xapau, B. BaiinGepra.

OneMeHTapHble (AaKTOphl (ABMXKYIIHME CHJIBI) 3BOJIONMUA. MyTallMOHHBIN

nporecc. KomOunatuBHas u3MeHuuBOCTh. [lpeiid reHoB - ciydaiiHble
HEHalpaBJIeHHblE UW3MEHEHHs dYacToT ajenedl B mnomymsauusax. Oddekr
OCHOBATEJS. Murpanuu. N3omsumst HOIYJISALIMMN: reorpaguueckas

(mpocTpaHcTBEHHAs), OMOJIOrHyecKas (pernpoyKTUBHAs).
EcrectBennslit  oTOOp - HampaBmswooumii  ¢aktop 9BosouUH.  DOPMBI




€CTeCTBEHHOTO OTOOpa: JBWXKYIIUH, CTAOWIM3HMPYIOUIMHA, pPa3pbIBAIOLINIA
(nu3pynTtuBHbIi). [lonoBoit 0oT6OD.

[IpucnocoOIeHHOCTh ~ OPraHM3MOB ~ KaK  Pe3yJabTaT  MHKPOJBOJIOLHMU.
Bo3HuKHOBeHHE  TPUCMOCOOJNIGHMH Yy  OpraHu3MoB.  ApoMopdo3bl |
naoagantauuu. [Ipumeps! npucnocoOnaeHuit y opranu3zmMoB. OTHOCUTEIBHOCTh
MPHUCTIOCOOJICHHOCTH OPTaHNU3MOB.

Bun, ero xpurepum U crpykrypa. BupooOpasoBaHue Kak pe3ynbTar
MHUKpO3BOJIfONIMU. M3oismus - kimodeBoid (aktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMUS: aJIONIATPUUYECKOE (reorpaduueckoe),
CUMITaTpUYECKOe  (PKOJIOTHYECKOE),  "MrHoBeHHOE"  (TIOJUIUIOUIU3AIHS,
rudpuansays). JJinTenbHOCTh 3BOIIOIUOHHBIX TPOLIECCOB.

Mexann3mbl popMHUpOBaHHs OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp 3BonOLIMOHHON OHOJOTMHM B pa3pabOTKe HAyYHBIX METOJIOB COXPAHEHHUS
O6ropazHooOpa3uss. MUKpPOAIBOIIONUS W KODBOJIIOIHUS TAPa3UTOB U UX XO3SEB.
Mexann3mbl GOopMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CTIOCOOBI OOpHOBI
C He

6.3

Metonpl u3ydeHus: MakpolBoJitonud. [lameoHToIoTHYECKHE METOAbl U3Yy4eHUs
spommonu. [lepexonnbie Gopmbl 1 GHIIOT€HETHUYECKHE Pl OPTaHU3MOB.
buoreorpaduueckue Meronpl n3ydenus spoionnu. CpaBHeHue (Guopsl u (payHbl
MaTepUKOB B 0CTPOBOB. bruoreorpaduueckue obmactu 3emun. Bunbr-suaeMuku u
PEJUKTBHI.

OMOpHOJIOTHYECKHE U CPAaBHUTEIBHO-MOP(OIOTHMUECKNE METOAbl H3Yy4eHUs
9BOJIIOLMH. ['eHeTHuecKue MEXaHM3Mbl HBOJIOLMM OHTOTEHE3a M IOSIBIECHUS
HBOJIIOLIMOHHBIX  HOBIIECTB. [ OMOJIOTMYHBIE UM  AHAJIOTMYHBIE  OpPraHbl.
PynmumeHntapHble  opraHbl M aTaBU3Mbl.  MOJIEKYISIpHO-T€HETUYECKHUE,
OMOXMMHUYECKHE M  MaTeMaTU4eCKue  METOJbl  U3YYCHHMs  HBOJIIOLUMU.
I'omonoruunsie reHbl. COBpeMEHHbIE METObl MOCTPOCHUS (PUIOT€HETUYECKUX
JIepeBbEB. XPOMOCOMHBIE MYTallUH U IBOJIIOLIUSI TCHOMOB.

OO0mume 3aKOHOMEPHOCTH (IMpaBujia) SBOIONUHA. HeoOpaTUMOCTh 3IBOJIOIUH.
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOLIMH

6.4

Hayunple rumotespl NpOUCXOXKACHHUS >KU3HU Ha 3emiue. AOuorenes u
naHcnepmus. JloHaydHble IPeACTaBICHUS O 3apOKICHUH KU3HH (KPEAMOHHU3M).
['mnoTre3a MOCTOSIHHOTO CaMO3apOKJIECHUS KU3HU U €€ OIPOBEPIKEHHE OIbITaMU
®. Pemu, JI. Cpnamnanuanum, JI. Ilactepa. IlpoucxoxaeHue >KU3HU U
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tambl HeoOpraHuyeckoil spomtonuu. [lnanerapHast (reonoruueckas)
IBOMIONMS. XUMHUYEcKass SBOMIONMS. AOWUOTEHHBI CHHTE3 OpraHUYecKUX
BemecTB u3 Heopranmdyeckux. Ompit C. Mumnepa u I'. IOpu. OOGpaszoBanue
noaumepoB 3 MoHoMmepoB. Koauepparnas runoreza A.M. Onapuna, runoresa
nepBuuHoro OymboHa JIk. XomjaelHa, reHetudeckas rumnore3a [. Memnepa.
Pu6osumer (T. Yek) u runoreza "mupa PHK" V. TI'mnGepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Hcropusa 3emnn n MeTonbl ee u3ydeHMs. Mckonmaemble OpraHu4ecKUe OCTATKH.
I'eoxponosiorust u ee Meroapl. OTHOCUTENbHAs M A0COJIIOTHAST T€OXPOHOJIOTHS.
['eoxpoHonornyeckas mkaia: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.

HauanbHble 3Tanel opraHnyeckoi 3BoJitouu. [losiBIeHne U 3BOIIOLUS NEPBBIX
KJIETOK. OBOJIONMS MeTabonu3Ma. BO3HHKHOBEHHE MEPBBIX JKOCHCTEM.
CoBpeMeHHBIE MHKpOOHBIE OWOIUIGHKM KaK aHaJor TMepBbIX Ha 3emie
coobuiectB. CtpomatosuThl. [IpOKapHOTH M 3yKapHOTHI.

IIpoucxoxxaenue SykapuoT (CUMOHOTreHe3). DBOIIOIMOHHOE MPOHCXOXKACHUE




BUpycoB. [IpoucxokaeHHEe MHOIOKJIETOUYHBIX OpraHu3MoB. Bo3HHMKHOBEHHE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONUHM BBICHIMX pacTeHHd. OCHOBHBIE apoMOP(O3bI
pacreHuii. Bbixonx pacreHuid Ha cymy. llosBieHue CHOpOBBIX pPAaCTEHUU U
3aBoeBaHue uMHU cymd. CemeHHble pacreHus. I[IpoucxokaeHHe LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tallbl 3BOJIIOLMU KUBOTHOrO Mupa. OcCHOBHbIE apoMOp(o3bl
XKUBOTHBIX. Bennckasa ¢ayna. KemOpuiickuil B3pbIB - MOSIBJIEHUE COBPEMEHHBIX
tunoB. IlepBbie Xopa0BbIE KUBOTHBIE. JKU3HD B BOJE. DBOIOLMS TO3BOHOYHbIX.
[Ipoucxoxnenue ampuodbuii u pentunuii. [IporcxoxnaeHne MICKOTUTAIOMIUX U
nrui. [lpunnun kmoueBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMH U
MT03BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTHe k13N Ha 3emiie 1o 3paM U NepUOAaM: apXel, MPoTepo30ii, maieo30i,
Me3030#1, KaiHO30il. OOmas xXapakTepUCTUKAa KIUMara U TEO0JOTHYECKUX
IIPOLIECCOB. [losiBieHne u pacuser XapaKTEPHBIX OpraHU3MOB.
VYrneobpa3zoBaHue: €ro yCJIOBHs U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.
MaccoBble BBIMHpaHHUS - 3KOJOTHYECKHE KpHU3UChl mpomuioro. Ilpuuunsl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHWWA. COBPEMEHHBIN HKOJOTMYECKUN KPHU3HUC, €Tr0
0COOEHHOCTH

6.5

Pazgensr w 3amaum  aHTpomosoruu. Metonel aHTpomnosioru. CTaHOBJICHUE
MPEACTABICHUH O MMPOUCXOKACHIH YeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
Cxo/icTBO 4eNoBeKa ¢ JKUBOTHBIMU. CHCTEMAaTHUECKOE TOJIOKEHHE YeIOBEKa.
CBuzerenbcTBa  CXOJICTBA  4YEJOBEKAa C  JKUBOTHBIMU:  CPaBHHUTEIBHO-
MOpP(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (U3HOTIOTO-OMOXUMUYECKUE,
noBeAeHueckue. OTauuMs 4YelloBeKa OT JKMBOTHBIX. [IpsMoxokieHue u
KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra W BTOPOM
CUTHAJIbHOM CHCTEMBI.

JBwxkymue cuiabl ((HakTOphl) aHTPOINOTeHe3a: OMOJOTHYECKHE, COIMaIbHBIC.
CooTtHolieHre OMOJOTMYECKUX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaJIUH AHTPOIIOTEHE3a. ABCTPAIIONUTEKH - IBYHOTHE MPEIKU JFOJCH.
YenoBek  yMenblid, TMEpBbIE M3rOTOBJIEHUS  opyauid  Tpyna. YenoBek
NPSMOXOJIAIIMNA W TIEPBBIA BBIXOJ JrOAcH 3a mpenensl Adpuku. Yemopek
reiinensoeprekuil - oOmUN MpeloK HeaHAEePTATIbCKOIO YeJlIOBEKa U YesIOBEKa
pazymHoro. YenoBek HeaHAECPTAIbCKHM Kak BHUJ JIOAEH XOJOJHOTO KIUMAaTa.
UenoBek pa3yMHBI COBPEMEHHOTO THIIA, JICHHCOBCKUI 4YEOBEK, OCBOCHHE
KOHTHMHEHTOB 3a Mpenenamu AQpuku.

DBOJIOLUST COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBI OTOOpP B MOMYNSIMIX
yenoBeka. MyTallMoHHbBIN mpoliecc U nonuMopdusm. IlomynasiuoHHbIE BOJHBL,
npeiid reHos, murpauus U "3PPexT ocHoBarens" B MOMYISIIHUIX COBPEMEHHOTO
YelnoBeKa.

UYenoseueckne pacel. llonstue o pace. bonpmme pacel: eBpomneouiHas
(eBpasmiickasi), aBCTpalloO-HETpOWAHAs  (9PKBAaTOpHAlbHAs), MOHTOJIOMIHAS
(a3maTcko-aMepuKaHCKasi). Bpemss U myTH pacceieHHs] 4YeloBeKa MO TIIaHeTe.
EnuncTtBo  yenmoBeueckux pac. HaydyHas  HecOCTOATENBHOCTH  pacu3Ma.
[IpucnocobneHHOCT, YeNoBeKa K pa3HBIM YCIOBHSM OKpPYXKAIOLIEH CpeJIbl.
Bnusinue reorpaduueckoir cpeasl u Apeiida TeHOB Ha MOPQOJOTHIO H
(U3HOTIOTHIO YeTIOBEeKa

OKOCHUCTEMBI U NpuCymue MM 3aKOHOMEPHOCTHU

7.1

Pazgenel u 3a7a4n SKOJIOTHH. CBsI3b KOJIOTUH C APYIrdMH HaAyYKaMHU.




Meroast sxosioruu. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B OIKOJIOTHU:
NpUPOJHBIE U JaboparopHble. MoJenupoBaHHe B 3KOJOTMHA. MOHUTOPHHT
OKPYKAIOIIEH CPe/Ibl: TOKATBHBIN, pETHOHATBHBIN U TJI00ATbHBIHA

7.2

Okonoruveckne (akTOpbl W 3aKOHOMEpPHOCTH HX aekicTtBus. Kiaccudurarms
9KOJIOTUYECKUX (aKTOpOB: abuWoTHYecKHe, OHMOTHYECKHE, aHTPOTIOTCHHBIC.
OOme 3aKOHOMEPHOCTH JCWUCTBUSL JKOJIOTWYEeCKUX (akrtopoB. IIpaBuio
muanmyma (K. mpenrens, F). JIubux). TonepaHTHOCTh. DBPUOMOHTHBIC U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢pakTopsl. CBeT Kak dKoJOruuecKuil ¢akrop. JleicTBre pazHbIX
YY4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIIBI
pacTeHMil M KMBOTHBIX IO OTHOUIEHHIO K cBeTy. CurHalibHas pOJb CBETA.
®dotonepuoan3M. TemmepaTypa Kak dkosiormueckuii  ¢dakrtop. JleiicTBue
TEMIIEpaTypbl Ha OpraHu3Mbl. [[OMKNUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak akojormdeckuil dakrop. IlpucnocoGienus pacTteHH K
noJyiepanuto BogHoro Oamanca. Knaccudukanus pacTeHuil Mo OTHOMICHUIO K
Boje. [IpucnocoOaeHust )KUBOTHBIX K M3MEHEHHUIO BOJIHOTO peXHUMa.

Cpenpl oOuTaHHsl OpPraHU3MOB: BOJHAS, HA3eMHO-BO3JYIIHAs, IOYBEHHAs,
ryOWHHAs ~ TOJINOYBEHHAs, BHYTpUOpraHu3MeHHas. Dusnko-XxuMudeckue
0COOEHHOCTH cpen oOuTaHus opraHu3moB. [IpucmocoOreHus OpraHu3MoB K
YKU3HU B Pa3HbIX Cpeax.

buonoruueckue putMmbl. BHennne u BHyTpeHHHE pUTMBbL. CyTOYHbBIE U TOIUYHbIE
putMbL. IIprcrnoco6ieHHOCTh OpraHU3MOB K CE30HHBIM H3MEHEHHSM YCIOBUMN
AKU3HU.

Kuznennsie Gopmbl opranu3mMoB. [lonsTue o xu3HeHHOU (Popme. JKu3HEHHBIC
(dbopMbl pacTeHMil: NepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpPAaBBbl,
oJiHOJIeTHUE TpaBbl. JKU3HEHHbIE (POPMBI )KUBOTHBIX: THAPOOHOHTHI, T€OOHOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue Qaxtopel. Buapl OHOTHYECKUX B3aWMOJCMCTBUN: KOHKYPEHLHS,
XMIHUYECTBO, cuMOK03 U ero ¢opmel. [lapazutusm, koomepauus, MyTyaiusM,
KOMMEHCAJIN3M (KBapTHPaAHTCTBO, HaxJICOHUYECTRBO). Herpoduueckue
B3aUMOJICHCTBUS  (Tommueckue, ¢opuueckue, (abpuyeckue). 3HAYCHHE
OMOTHYECKMX B3aUMOJCHCTBUI [Js1 CYIIECTBOBAHUS OPraHU3MOB B Cpele
oburtanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYEHUS

7.3

DKOJOTUYECKHE XapaKTepucTUKu momyssiuu. [lomynsauus xak Ouosormyeckas
cucteMa. Poyib HEOTHOPOTHOCTH cpeapl, PU3NUECKUX OapbepoB U 0COOCHHOCTEH
OMOJIOTHHN BUJOB B (POPMHUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIHIL.
OcCHOBHbBIE MOKa3aTeau MOMYJALMN: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
MOJIOBasi CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpalus.

DKoJloryeckass CTpyKTypa mnomymsiiuuu. OneHka YHCIEHHOCTH MOMYJISLUU.
JIlnHamuKa nomyssiMM U €€ peryiasauus. bHoTHdeckuid MmoTeHUMasn MOMYJISLUY.
MopenupoBanue JAUHAMHKKA —nomyinsanud. KpuBble pocTa  YHMCIEHHOCTH
nonynsauuu. KpuBble BpDKHBaHMS. Perynsiuus 4uCIE€HHOCTH MOMYJISLUN: POJIb
(akTOpoOB, 3aBUCAIIMX W HE 3aBUCAIIUX OT IUJIOTHOCTH. OKOJOTHYECKUE
cTpareruu BUJ0B (r- u K-ctparerun).

[Tonsitne 006 »dKoyorMyecko Hume BuAa. Mectoobutanue. MHoromepHas
Mozenb 3Kkonorndeckod Humu JIk.M. XarunHcoHa. Pa3mepbl 3KOJIOTHMYECKOU
Huiu. [loreHnumansHas U peann3oBaHHasl HULLN.

Bun xak cucrema mnomymsuuid. Apeansl BUIOB. Buasl M uX KU3HEHHbIE




CTpaTeruu.  3aKOHOMEPHOCTH  TMOBEIEHUS UM  MUTPAMl  KUBOTHBIX.
buonornueckue HHBa3UM 4yKEPOIHBIX BUIOB

7.4

CoobmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBs3m Mexay
opraHM3mMamMu B OHOLIEHO3e. DKOCHCTeMa Kak OTkpbiTas cucrema (A.JDx.
Tencnu). dyHKMOHANBHBIE OJOKM OPraHW3MOB B 3KOCHUCTEME: MPOAYLIEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpoduyeckue menu u ceru.
AbuoTtnueckue O0noku skocucteM. [louBbI M Wbl B dKocHcTeMax. KpyroBopot
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbBIE NOKa3aTeNIU 3KOCUCTEMBbl. buomacca u mpoaykuus. DKOJOTHYECKUE
MpaMH/Ibl Yucell, OMOMAacChl U SHEPTHUH.

HamnpaBrienHble 3aKkOHOMEpHbBIE CMEHBI COOOIIECTB - cyKkueccuu. [lepBuunbie u
BTOPUYHBIE CYKLUECCMM W HMX TPUYMHBI. AHTPOIOIEHHBbIE BO3JIEHCTBUS Ha
cykueccuu. KnmmakcHoe  cooOmiectBo.  buopaszHooOpasume U mMoOJIHOTa
KpyroBOpOTa BEILIECTB - OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoansie sSKOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBIL. ATrpO3KOCHUCTEMA.
ArponeHo3. Pa3nnuns Mexxy aHTpONOT€HHBIMU U IPUPOTHBIMU SKOCHUCTEMaMU.
YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3KkocucteM. ['opojckas duopa u
¢ayna. CuHaHTponHM3aus ropoICKoi (ayHbsl. buosornyeckoe u Xo3siiiCTBEHHOE
3HaUEHHUE arpod’KoCcHUcTeM U ypOo3KocHucTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B SKOCUCTEMAX.

ITepeHoc sHEpruM U BEIMIECTB MEXKY CMEXHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpraHU3MOB, TMOMYJSIIMA U HOKOCHUCTEM B YCIOBHMSIX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3/ICUCTBUIMA

7.5

buocdepa - oOmeruranerapHas oOosiouka 3eMiIM, TJ€ CYIEeCTBYeT WU
cymecTBoBaia ku3Hb. Yuenue B.M. Bepnaackoro o Owuocdepe. Obmactu
ouocdepsl u ee cocta. KuBoe BemecTBo Onochepsl U ero GyHKIIUH.
3aKOHOMEPHOCTH cyiiecTBoBaHusA Ouocdeprl. OcobeHHOCTH OHOchepbl Kak
rio0anbHOM  9KocucTeMbl.  JlMHaMu4deckoe  paBHOBecue B Omocdepe.
KpyroBopoThl BeIIeCTB M OHOrCOXMMHYCCKHE IUKIBI (yrjiepojaa, as3ora).
PurmuvHOCTH siBNeHM B Onocdepe.

3onanbHOCTE OMochepsrl. [lonsTue o 6uome. OCHOBHBIC OMOMBI CYIIIH: TYHJpAa,
XBOWHBIC Jieca, CMEUIAaHHBIC M INWPOKOJIMCTBEHHBIC Jieca, CTENH, CABaHHBI,
MyCTBIHU, TPOIMHUYECKUE Jieca, BBICOKOTOphs. KiMMar, pacTUTENBHBIA |
KUBOTHBIA MHp OMOMOB CYIITH.

CtpykTypa U (YHKIUS JKUBBIX CHCTEM, OIICHKAa MX PECYPCHOTO MOTCHIHANIA U
ouochepHbIx QyHKIUN

7.6

DKoJIOrnYecKue KpU3KMChl U UX NMpUUMHBL. Bo3zelicTBue yenoBeka Ha Guocdepy.
3arpsi3HeHue BO3IYIIHOM cpeabl. OxpaHa BO3yxa. 3arps3HEHUE BOJHOM Cpeibl.
Oxpana BoaHBIX pecypcoB. Paspymenne nousbl. OXpaHa OYBEHHBIX PECYPCOB.
N3meneHne knumara.

AHTpPOIIOTEHHOE BO3JEHCTBUE HA PACTUTEIBHBIM M JKMBOTHBIM Mup. OxpaHa
PaCTUTEIBHOIO M XUBOTHOTO Mupa. OCHOBHBIE NMPUHLUIIBI OXPaHbl IPUPOJBI.
Kpacubie kauru. Oco6o oxpansemsle npupoansie Tepputopun (OOIIT).
boranndeckue canpl U 300J0THYECKUE MTAPKU.

OcCHOBHBIE NPHUHLHUIBI YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA U IPUPOJIBL.
PammonanbHOe  IPUPOIONOJIB30BAHME M COXpaHEHHE  OMOJOTHYECKOTro
paszHooOpa3us 3emiu
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