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IHHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpamMmbl MO OHUOJOTHHU TEOPETUUYECKYH0 OCHOBY IS
OTPE/ICNICHHUS MOJIX0J0B K (DOPMUPOBAHUIO COJEPKAHHUS YUEOHOTO MpeaMeTa
«buosiorus» cocraBWid: KoHUenTyaidbHble mnojoxenus PIroC COO o
B3aUMOOOYCIIOBJIGHHOCTH 1I€JIeH, COJACp)KaHUs, PE3yJabTaTOB OOY4YEHUS H
TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBITYCKHHKOB, IOJOXXEHUS 00 O0OIMX
HEeIAX W MPUHITUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero ooOpasoBanusi B Poccuiickoit ®enepanuu, a Takxke
MOJIOXKEHUs 0 criendrke Ouoaorum, €€ 3HaUeHUH B MO3HAHUHU KUBOUW MPHUPO/IBI
U o0eclieueHUH CYIIECTBOBaHMS uelloBeueckoro oobmiectBa. CoriacHo
Ha3BaHHBIM TIOJIOKEHUSIM, OMPENIEJICHbl OCHOBHBIC (PYHKIIMH IPOTpaMMBbl IO
OuoJioruu u e€ CTPyKTypa.

[Iporpamma mo Owosioruu Aa€T TpeACTaBICHHE O IeNssX, o0 oOmen
CTpaTerud OOYy4YeHHs, BOCIHMTAHUS M Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMHU
yueOHoro mnpenmera «buosorus», omnpenenser oOs3aTelbHOE MPEAMETHOE
COJIEp)KaHHE, €ro CTPYKTYpy, paclpeleleHde I0 pas3ieinaM H  TeMaw,
PEKOMEHAYEMYI0 TOCJIEIOBATEIbHOCTh M3Yy4YeHHUs Yy4eOHOro Marepuajia ¢
y4€TOM  MEXIPEIMETHBIX W  BHYTPUIIPEIMETHBIX  CBSI3€HM,  JIOTUKHU
00pa3oBaTEILHOIO MPOIECcCa, BO3PACTHBIX 0COOCHHOCTEN 00YUYaIOIINXCS.

B mporpamme 1o OuojoruM TakKe YUMUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpeAMETHBIM U TMPEIMETHBIM pe3yJIbTaTaMm
oOyueHuss B (GOPMUPOBAHMM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIIHHOM
NeATeIbHOCTH/YUEOHBIX JIEUCTBUNA OOYYaIOIIMXCS MO OCBOCHHUIO COJCPKaHMS
OMOJIOTHYECKOT0 00pa30BaHUsI.

B nporpamme mno Ouomnoruu (10—11 xmaccel, 06a30BbI  YPOBEHB)
peaqu30BaH MPUHIUMIT MPEEMCTBEHHOCTH B M3y4YEHUH OWOJIOTHH, Ojarojaps
yeMy B HEH MPOCMaTpUBACTCS HAMPABJICHHOCTh HA pa3BUTHE 3HAHUM,
CBSI3aHHBIX C (OPMHPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
IICHHOCTHBIX ~ OpPUEHTAllMM  JUYHOCTH,  DKOJOTMYECKOTO  MBIIUICHHUS,
IpeACTaBIEHUM O 3J0pOBOM o00pa3e KM3HM W OEpEeKHBIM OTHOIICHHEM K
OKpyXarolied mnpupoaHoi cpene. IloaTomy Hapsay ¢ U3ydeHUEM
00111e0M0JIOTUUECKUX TEOPHM, a TakKe 3HAaHUH O CTPOCHHUM JKUBBIX CHCTEM
pa3HOr0 paHra M CYIIHOCTHM OCHOBHBIX IPOTEKAIOIIMX B HHUX IPOIECCOB B
nporpaMMe Mo OHOJIOTHMH YACJIEHO BHHUMAHHE HCIIOJb30BAaHUIO TOJYYEHHBIX
3HAHUU B MOBCEAHEBHOMW KU3HU IS PEIICHUS IPUKIIAIHBIX 3a/1a4, B TOM YHCIIE:
npopUIaKTUKA  HACJIEJACTBEHHBIX  3a00JICBaHUW  4eEJIOBEKa, MEINKO-
FeHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUA DKOJIOTHYECKU
1eaecoo0pa3HoOro TOBEJAEHUSI B OKpPYXKAKOIIEH NPUPOTHON Cpene, aHalu3a
BIIUSHUS XO3SMCTBEHHOMN JEATEILHOCTH YEJIOBEKA Ha COCTOSHHUE MPUPOIHBIX U
UCKYCCTBEHHBIX  DKOCHUCTEM. YCWICHHME BHUMAaHUS K  MPUKIATHOU
HaIPaBJICHHOCTH y4eOHOTO npeamera «bunonorusa» IPOIUKTOBAHO
HEO0OXOJMMOCTBIO 00ECIIeYeHHUs YCIOBUM IS PEIICHUST OJHOW M3 aKTyalbHbIX
3a/1a4 IMIKOJIBHOTO OMOJIOTHYECKOro oOpa3oBaHUs, KOTOpas MpearnoJiaraet
dhopmMupoBaHUE y O0YyYAIOIIUXCA CIIOCOOHOCTH aanTUPOBATHCI K U3MEHEHUSAM
JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpa.

buonoruss Ha ypoBHE cpeaHEero oOIIero oO0pa3oBaHMs 3aHHUMAET BAXKHOE
Mecto. OHa obecnieunBaeT (OPMUPOBAHUE Yy OOYyUAIOMMUXCS TPEJACTABICHUMN O
HAy4YHOW KapTHHE MHpPA, pacIIUpseT U 0000IIaeT 3HAaHUS O KUBOU MPUPO/IE, €€
OTJIMYUTENIbHBIX MPHU3HAKAX — YPOBHEBOM OpraHU3aIlMU W SBOJIOIMHU, CO3AAET
yCJIOBUSL  JJIsi:  TO3HAHWUSA 3aKOHOB JKMBOM  MPUPOABI, (HOPMUPOBAHUS



(YHKIMOHATBFHON TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0€30macHOro oOpasa
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOTO OTHOIIECHHUS K KUBOH
OPUPOJE U YETIOBEKY.

bonpmioe  3HadyeHwe  OWOJNIOTMST  MMEET  Takke IS pelleHus
BOCIIUTATENbHBIX W PAa3BUBAIOLIMX 3a7ad CpeAHero ooiero ooOpa3oBaHus,
colpaiuzanuu obyvaromuxcsa. M3ydenue Ouosnoruu oOecrieurBaeT YCIOBHS
LTSt dbopmupoBaHUs MHTEJIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX u
UH(OPMAIIMOHHBIX  HABBIKOB, JCTETUYECKOM  KYJIbTYpPhl, CIOCOOCTBYET
MHTErpalui OMOJIOTUYECKUX 3HAHUW C MPECTABICHUSMU U3 APYTHX YUEOHBIX
OpeIMEeTOB, B YacCTHOCTH, (u3uku, XxumMuu u reorpaduu. Ha3panHble
MOJIOKEHUSI O TpelHa3HAaYeHUH y4yeOHoro mpeamera «bHONOrUsS» COCTaBUIIU
OCHOBY [UIsl OMpENENCHUS MOAXOJ0B K OTOOPY U CTPYKTYpPUPOBAHHUIO €T0
coJiep KaHusl, MPEJICTABIEHHOTO B MTPOrpaMMe 10 OMOJIOTHH.

Ot60p conepskanus yueOHoro npeamera «bronorus» Ha 6a30BOM ypOBHE
OCYUHIECTBJIEH € MO3UIMH KYJIbTypOCOOOPa3HOTO MOJX0Ja, B COOTBETCTBHH C
KOTOpPbIM OOy4Yaroniyecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHS, 3HAUUMBIC IS
dbopmupoBaHus O0IIEH KyJIbTYpbl, ONpPENESAIONINe aJCKBAaTHOE IOBEICHUE
YeJioBeKa B OKPY>Kalollel MpUpoIHOM cpelie, BOCTpeOOBaHHbIE B TOBCEHEBHOM
KU3HU U TIPAKTUYECKOH NearenbHOCTH. Ocob0oe MecTo B 3TOM cucTeMe 3HaHUM
3aHUMAIOT  DJIEMEHTHl  COJAEp)KaHUs, KOTOpblE CIYy>KaT OCHOBOM ISt
dbopMHUpOBaHUS MPEACTABIEHUH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTUHE MHUpPA U UEHHOCTHBIX OPHUEHTAIUSAX JIMYHOCTH, CIHOCOOCTBYIOIIUX
ryMaHHM3aluu OMOJIOTUYECKOro 00pa3oBaHUsl.

CTpykTypupOBaHUE cOjepX)aHus y4eOHOro marepuasia B Imporpamme Io
OMOJIOTUH OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX YKMBOUW MPUPOJIbI, O €€ YPOBHEBOW OpraHU3aluu
U SBOJIOUMUA. B COOTBETCTBUM € 3THUM B CTPYKType YydyeOHOTo mpeamera
«buonorusy BbIENEHBI CIENYIOUUE COoAepKaTeabHble JInHUM: «buonorus kak
Hayka. MeTojipl HaydHOro no3HaHus», «Kiietka kak Ouojoruyeckasi cucreMay,
«Opranu3m kak Ouosiornueckasi cuctema», «Cucrema W MHOrooOpasue
OpraHUYEeCKOTO MHUpa», «IBOJIOLUUS JKUBOW MPUPOIB», «IKOCUCTEMBI U
IPUCYLIUE UM 3aKOHOMEPHOCTH.

Hens uzydenus ydebHoro npeamera «buonorus» Ha 06a30BOM ypoBHE —
OBJIaJICHHE OOYy4YaIOIUMHCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHu3allMi >KUBBIX CHCTEM pPA3HOrO0 paHra M NpPUOOpPETeHHEe YMEHUM
MCIIOJIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEUCTBUI B OTHOLIEHUU OOBEKTOB
KUBOM IPUPOJIbI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JoctixkeHue uenu u3yyeHus yudeOHoro mnpenmera «buosorus» Ha
0a30BOM YpOBHE 00€CIIeUnBAETCA PEIICHUEM CIIEYIONINX 3a/1au:

OCBOCHHME O0YYaIOIIMMUCS CUCTEMbl 3HAHMM O OMOJOTUYECKUX TEOPUSX,
YUCHUSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTEe3ax, MpaBWIIax, CIyXKallux
OCHOBOM /1711 (JOPMUPOBAHUS MPEJICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MUpa, O METOJaX HAyYHOTO T[IO3HAHWUS, CTPOCHHHM, MHOT0OOpazuu U
OCOOEHHOCTSIX JKHUBBIX CHUCTEM Pa3HOIO YPOBHS OpraHU3allld, BbIJAIOLIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUU;

dbopmupoBaHUEe Yy 00y4aIOIIKUXCS MO3HABATENbHBIX, HHTEIUIEKTYaJbHbIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE aHAM3a JAHHBIX O MYTSX Pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISAO0B, UACH M MOAXOJ0B K M3YUEHHUIO KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpPraHU3alUK;

CTaHOBJICHHE Yy oOOydallmxcsd oOuiedl KyiabTypbl, (GYHKIHOHAILHOM
IPAaMOTHOCTH, pPa3BUTHE€ YMEHHMM OOBSACHATH U  OIICHUBATH  SIBJICHUS



OKPYXAIOIIEr0 MUpa >KUBOM TPHUPOAbl HA OCHOBAHMM 3HAHUW M OMbITA,
MOJIYYSHHBIX TIPU U3YyUYEHUU OUOJIOTHH;

dbopmupoBaHUe y OOYyYaIOIIUXCAd YMEHUN WILIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOM NEATETbHOCTH YE€lIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHI;

BOCIIUTaHUE YOCKAEHHOCTU B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM SKHBOM
OpUPOAbI, HEOOXOTUMOCTH OEpEeKHOr0 OTHOIIEHHS K HeH, COoONoAeHUs
ATUYECKUX HOPM IIPU MPOBEIECHUU OMOJIOTUYECKUX UCCIIEI0BAHNIA;

OCO3HAHHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHWM I TOBBILIEHUS YpPOBHS
AKOJIOTUYECKOHN KYNbTYpPHI, 1Sl POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

IPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEAHEBHOW JKU3HU
JUTSI OLIEHKH TIOCJIEICTBUM CBOEH JI€ITEIbHOCTH MO OTHOIICHHUIO K OKpY Karolen
cpene, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHME M  COOJIIOJICHHE Mep
npoUIaKTHUKU 3a00JIeBaHU.

B cucreme cpegHero ooOmero oOpa3oBaHUs YYEOHBIM MpeaMeT
«buonorus», uzydyaempli Ha 0a30BOM YpOBHE, SBISIETCS 0053aTE€IbHBIM
y4eOHBIM MPEIMETOM.

Jns m3ydeHuss Ouosorid Ha 0a30BOM YpPOBHE CpPEAHEro OOIIero
obpaszoBanus oTBoauTcs 68 vacos: B 10 kimacce — 34 vaca (1 4ac B Henelnwo), B
11 KJ1acce — 34 qaca (1 qac B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBg3b OMOJIOTHH C OOUIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMM Haykamu, ¢uiaocodueil, 3TUKOWU, ICTETUKOH U
npaBoMm. Ponb Ouoniornu B GOpMHPOBAHUU COBPEMEHHOW HAYyYHOW KapTHHbI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Metoapl TO3HAHUSA KUBOM mpuUponabl (HAOMIOJEHUE, HKCIEPUMEHT,
omHcaHWe, W3MEpEHue, KiIaccuPukalus, MOJEIUPOBAHUE, CTATHCTHYECKas
00paboTKa JTaHHBIX ).

JdeMoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Menaens, H. K. Konbnos, /[x. Yorcon u @.
Kpuk.

Tabnuubl 1 cxeMbl: «MeToIbl TO3HAHUS JKUBOU MIPUPOIBD.

JlabopaTopHble U MpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonbp3oBaHue pa3IUYHBIX METOJOB IMPHU
U3Y4eHUH OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aLMS.

Kupbie cucteMbl (OMOCHCTEMBI) KaK TpeAMET H3y4deHUs] OHOJIOTHH.
OTnnuue KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOJIBI.

CpoiicTBa OuocHcTeM U HX pa3HOOOpa3ue. YPOBHU OpraHU3ALMU
OMOCUCTEM:  MOJICKYJIIPHBIA, KJICTOUHBIA, TKaHEBBIM, OPTaHU3MEHHBIMH,
NOMYJIALMOHHO-BUOBOM, DKOCHUCTEMHBIN (OMOreoLeHOTHYECKUA),
ouochepHbIit.

JdeMoHcTpaMu:

Tabmuubr u  cxembl: «OCHOBHBIE TMPHU3HAKU OKU3HU», «YPOBHU
OpraHHU3alHN JKUBOU IPUPOIBD.

O6opynoBanue: Mojaesb MoJiekyibl JIHK.

Tema 3. Xumnuyeckuii cOCTaB U CTPOEHHUE KJIETKH.

XHUMUYECKUIN COCTAB KJIETKH. XUMUYECKHE DJIEMEHTBI: MaKpPOJJIEMEHTHI,
MUKpPO3JIEMEHTBI. Bo/la 1 MUHEpaIbHBIE BELIECTBA.

@OyHKIMM BOABl M MUHEpPAIBHBIX BellecTB B KieTke. [lomnepxkanue
OCMOTHUYECKOr0 OanaHca.

benku. CoctaB u crpoeHre 6€IKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3amMenumble W 3aMEHMMbIE AMHHOKHCIOTBL. AMHUHOKHUCIOTHBIA COCTaB.
YPOoBHU CTPYKTYpbI OEIKOBOI MOJIEKYJIbI (IE€pBUYHASL, BTOPUYHASI, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XHMMHUUYECKHE CBOIcTBa OenkoB. buonorumueckue
(GyHKIIUN OEJIKOB.

®epmeHThl — Ouosiornueckue Karaiauzaropbl. Crpoenue QepmeHra:
aKTUBHBIA LEHTp, cyOcTpatHas crneuudpuyHoctb. Kodepmentsl. ButaMuHbIL.
OTnunuust PepMEHTOB OT HEOPTAHUYECKUX KAaTaTU3aTOPOB.

YrneBoasl: MoOHOcaxapuabel (TJHOKo3a, pubo3a u  Jae30Kkcupudosa),
aucaxapuipl  (caxaposa, JIakTo3a) W ToJiMcaxapuibl (Kpaxmaj, TIJIMKOTEH,
1eJUTI0I103a). buonornvyeckue GyHKIMH YIIIEBOIOB.

Jlunuael:  Tpurnunepunbl, Gdochonunuabl, crepounsl. [ 'uapodubHO-
ruipodoOHbIe cBOMCTBA. buonormveckue ¢GyHkuuu aunuaoB. CpaBHEHUE
yIIEBOAOB, OEJIKOB U JIMITUI0B KaK HCTOYHUKOB YHEPTHUU.



HykneunoBesie kucnotel: JIHK wu PHK. Hykneotuasr — MoHOMEpbI
HyKkj1ernHOBBIX KHUCIOT. Ctpoenne u ¢ynkuun JHK. Crtpoenue u QyHkiuum
PHK. Buast PHK. AT®: ctpoenue u GyHKIUN.

Huronoruss — Hayka o kierke. Krnerounas teopus — mpumep
B3aMMOJICUCTBHUS HAeH U (PAKTOB B HAy4YHOM MO3HAHUHU. MeETOAbl U3YYEHUS
KJIETKH.

Knerka kak uenoctHast skuBas cucrema. OOmue NpU3HAKU KIIETOK:
3aMKHyTas HapyxHasi MmeMOpaHa, mojekynbl JIHK kak renernueckuil anmnapar,
CUCTEMa CUHTE3a Oerka.

Tunel KIeTOK: 3yKapuOTUYEeCKas W mpokapuoTuueckas. OcoOEeHHOCTH
CTpOEHHUA MpoKapuoTuyecko kieTku. Knerounas crenka 6akrepuil. CtpoeHue
DYKapUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, KUBOTHOU M
IPUOHOM KJIETKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MJIMKOKAJUKC,
ux @Qyskiuu. Ilnasmatuyeckas MemOpaHa, e€ cBoiicTBa M (DYHKIUU.
Hurornnazma u e€ opranouasl. OnHoMeMOpaHHble opraHoubl kietku: IIIC,
anmapatr [onbmku, Jsm30ocombl. IlolyaBTOHOMHBIE OpraHOMABl  KIIETKH:
MUTOXOHAPHUH, TIACTUABL. [IpoMCXOkKIEeHNE MUTOXOHAPUM W IUIaCTHA. Buibl
wiactua. HemeMOpanHble opraHOMIbI KIETKU: pUOOCOMBI, KJIETOUYHBIN LIEHTP,
LUEHTPUOJH, PECHUYKH, KIYTUKU. QYyHKIIMU OPraHOMJI0B KIETKU. BKiItoueHus.

SAnpo — perynstopHblil eHTp kieTku. CTpoenue siapa: saepHas o00104Ka,
KapHOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JdeMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XHMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuupr u cxemsl: «lleprognyeckas TadaUIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoOJeKyyibl BOJbD», «buocuHTed Oenka», «CTpoeHHuEe MOJEKYJIbI
oenkay, «Ctpoenue depmenta», «Hykinennosoie kuciotel. JJHK», «Ctpoenue
Monekynbl AT®», «CrpoeHue »>yKapuOTHUYECKOW KIETKM», «CTpoeHHe
KUBOTHOW  KIETKW», «CTpoeHune pacTUTENbHOM KIETKH», «CTpoeHue
IPOKAPUOTUYECKOW KIETKW», «CTpoeHue sapa KIETKW», «YTIIEBOABDY,
«JInnuae.

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYAOBAaHHE Jisi MPOBEACHUS
HAOJIIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIPENapaTbl PacCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

JlabopatopHas pabora No 1. «/3ydeHHe KaTaJIMTUYECKOM AKTUBHOCTHU
(hepMEHTOB (Ha MpUMEpPE aMuJIa3bl UK KaTanasbl)y.

JlabopatopHas pabora Ne 2. «/3yueHue CTPOEHHS KJIETOK PpPAaCTEHUI,
KUBOTHBIX M OaKTEpHUH MO MUKPOCKOIIOM Ha TOTOBBIX MUKpOMpENnapaTax u ux
OTIMCAHUE.

Tema 4. ) KusHenessTeIbHOCTh KJICTKH.

OOMeH BelecTB, WK METab0JM3M. ACCUMUIISALINS (TIJTACTUYECKUN OOMEH)
U JUCCUMMWIAIUS (PHEPreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €AMHOTO MpoIecca
MeTtabonu3ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB W SHEPTUM B MOHUMAHUU
MeTaboIM3Ma.

Tunbr oOmeHa BemiecTB: aBTOTpodHBIH U TerepoTpodHbii. Pomb
(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.



®ortocunTe3. CperoBass u TemHOBas (a3bl (orocuHTe3a. Peakiuu
dorocunTe3a. DhPeKTUBHOCTH (QoTOocHHTE3a. 3HauYeHUE (POTOCHHTE3a IS
KU3HU Ha 3emiie. BriusHue ycnoBuil cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI
NOBBIIEHUS €T0 NPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMN.

XeMocuHTe3. XeMOCHHTE3UpyIolre OakTepuu. 3HaUY€HHE XEMOCHUHTE3a
JUIS J)KA3HHU Ha 3eMIIe.

DOHepreTrueckuii 0OMeH B KieTke. PaciiernuieHre BenlecTB, BbIACICHUE U
aKKyMYJMpPOBAaHHE DSHEPrUU B KIETKE. OTalbl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopogHoe okucieHue, WM KIETOYHOE
JIbIXaHUE. OkucnuTeNnbHOE dbochopunupoBanue. O DHEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuun wmatpuuHoro cuHrte3a. I'eHetmdeckas uHdopmauus u JIHK.
Peanuzanus renernueckoid mHdopmanuu B KieTke. ['eHeTHYeCKU KOJ U €ro
cBoiictBa. TpaHckpumnius — warpuuHbli cuHte3 PHK. Tpancmsiua —
Oouocunte3 Oenka. Ortamnbl TpaHcisuuud. KomupoBanue amMuHOKHUCIOT. Poib
pubocom B OmocuHTE3€e OeKa.

Hexkinerounsie hopmbl ku3HU — BUpYChl. McTopus oTkpsiTUs BupycoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOrO IIHMKJIa BUPYCOB.
bakrepnodaru. bonesnu pacTeHuil, >KMUBOTHBIX M YEJOBEKA, BbI3bIBAEMBbIE
Bupycamu. Bupyc ummynoaedunura yenoreka (BUY) — Bozoynurens CIIM da.
OOparHast ~ TpaHCKpuMIMs, peBepTaza u  uHTerpasza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konsuos, /JI. . UBanosckuii, K. A. Tumupsses.

Tabmuuer u cxembl: «Tumnbl nutanusy, «Metadoauzm», « MUTOXOHIIPUSY,
«HepreTuyeckuit ooMeny», «Ximoporuiacty, «Potocuntes», «Ctpoenue JJHK»,
«Ctpoenue u ¢GyHKUHOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHueckuit
Koy, «Bupyce», «baktepunodarn», «CtpoeHre M >KM3HEHHBIM UK BHUpyca
CIINa, 6aktepuodaray, «Pemmukarus JJTHK».

O6opynoBaHue: MOJEIN-aIUINKAIIAN «YnBoenue JAHK u
TpaHCKpunuus», «buocunres 6enkay, «CTpoeHue KIETKU», MOJENb CTPYKTYPbI
JTHK.

Tema 5. PazMHokKeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii 1MKII, WM SKU3HEHHBIN UK KieTku. MHTepdaza u Mutos.
[Ipoueccrl, npoTtekaromue B uHTepdase. Pernnukanus — peakiuss MaTpUIHOTO
cunre3a JIHK. Ctpoenue xpomocoMmM. XpOMOCOMHBIM HabOp — KapHOTHII.
JIunmonaHBI M TaIUIOWIHBIA  XpPOMOCOMHBIE  HAaOOphBl.  XpOMATHIBIL.
[uTtonornuyeckne OCHOBBI PAa3MHOXKEHHUS W HWHIUBUAYAIBHOTO PA3BUTHUS
OpraHU3MOB.

Henenue knetkn — Muto3. Craaun muto3sa. [Iponeccel, mpoucxoasime Ha
Pa3HBIX CTAIUAX MUTO3a. bHOIOrMYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubesb KIETKU — arnomnTo3.

@opMbI pa3MHOXKEHHS OpPraHM3MOB: Oecroysioe | TMojoBoe. Bumisl
O0ecrnojioro  pa3MHOXKEHHUS:  JIeJICHUE HAJBOE, IOYKOBAaHUE OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3oBaHue, BET€TATUBHOE  Pa3MHOXKEHUE.
HckyccTBEHHOE KJIOHUPOBAHUE OPTaHU3MOB, €r0 3HAUYCHHE JIJIS1 CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranuu Meito3a. [Iporecchl, MpouCXOoagIMe Ha CTAIUSIX MEo3a.
[ToBenenne xpomocoM B Meio3e. KpoccunroBep. buonornueckuid CMbICH U
3HA4YCHUE MEW03a.



I'amerorenes — mporecc 00pa30BaHUs TMOJOBBIX KIETOK Y >KHMBOTHBIX.
[TonoBeIe xene3bl: CEeMEHHUKU U SHYHUKU. OOpa3oBaHUE U Pa3BUTHE TMOJOBBIX
KJIETOK — raMer (CrepMaTo30ul, SUIEKJIeTKa) — CIepMaToOreHe3 U OBOTEHE3.
Oco0OeHHOCTH CTpPOCHUS SUIIEKIECTOK W crepMaro3ouioB. OIUIOA0TBOPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3Buthe (OHTOreHe3). OMOpPHOHAIBLHOE pa3BUTHE
(amOpuorenes). Dtarbl IMOPHUOHAIBHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOJeHue, racTpyismnus, opranorenes. [locramOpuonansHoe pazputue. THIIBI
MOCTAMOPHOHAIBHOTO Pa3BUTHUA: NPsIMOE, HENpsMoe (JUYMHOYHOE). BiusHue
Cpebl Ha pa3BUTUE OPTaHU3MOB, (DaKTOPhI, CIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3zButue pacreHuil. OHTOr€He3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JdeMoHcTpauu:

Tabmuier 1 cxembl: «DoOpMbl pa3MHOXKEHHUS OpPraHU3MOBY, «J[BoliHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pACTEHUI», «BereraTtuBHOE pa3MHOXKECHUE
pactenuity, «Jlenenue kietku Oaktepuit»y, «CTpPOCHHE TOJIOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Kiterounslii ukin», «Permmukanus [JTHK», «Muto3y,
«Meiioszy, «IIpsmoe u HenpsiMoe pa3BUTUE», «] aMeTOreHe3 y MIECKOMUTAIOIINUX
1 yenoBeKay, « OCHOBHBIC CTaIM OHTOICHE3ay.

OGopynoBanue:  MHKpOCKOI,  Mukpompenapatsl  «CriepMaTo30uabl
MJICKOIIUTAIOIIETOY», <« IMIeKIeTka MJeKonuTawomero», «KapuokuHes B
KJIETKAaX KOpEUIKa JyKa», MarHUTHas MOJEb-anIuinkanus «JlejneHue KieTkuny,
Mozens JIHK, monens MetadaszHoi XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

JlaGopatopHas padora Ne 3. «HabGmrogenue muTo3a B KJIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOMpEnaparaxy».

JlaGopatopHas pabora Ne 4. «V3ydyeHue CTpOeHHs MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIPENaparaxy.

Tema 6. HacsieAcTBEHHOCTH 1 KBMEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTwku. lcTtopus pa3BUTHS TE€HETUKHU. Poib
IIUTOJIOTUA M AMOPHOJIOTHU B CTAHOBJICHUM T€HETUKH. BKiIaa poCCHMCKHX H
3apyOeXHbIX  Y4€HBIX B  pa3BUTHE TEHETUKU. MeToabl  T'e€HETHUKHU
(ruOpuI0NOTMYECKU,  IMUTOTEHETUYECKUH,  MOJICKYJISIPHO-T€HETUYECKHU ).
OCHOBHBIEC TEHETUUYECKUE TTOHATUS. [ eHeTHYeCcKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpECIIUBAHUM.

3aKOHOMEPHOCTH  HACJICJAOBAHMS  MPU3HAKOB, YCTAaHOBJICHHBbIE [
Mennenem. MOHOTMOpUIHOE CKpeIIMBaHUE. 3aKOH €IWHO00pa3us TuOpHUaoB
epBOoro TmokoJieHusi. [IpaBuno JOMUHUpPOBAHUA. 3aKOH PACHICIIICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [1o1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpelmuBaHue. 3aKOH HE3aBUCHUMOTO  HacjeJI0BaHUs
npu3HakoB. [{uToreHeTHYeCKUe OCHOBBI  JUTHOPHIHOTO  CKPEIIMBaHMS.
AHanu3upymoliee CKpEIIIMBAHUE. Hcnonb3oBaHue aHAJIU3UPYIOIIETO
CKpEILUBAHUS JIJIs1 ONIPEICIICHHUS TEHOTHUIIA OCOOHU.

CuernyieHHOe HacienoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAacJE€JOBaHUIO TeHOB. HapymieHue cuemieHus Te€HOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPHS HACIIEACTBEHHOCTHU. | eHeTuYeCcKue KapThl.

I'enetnka nona. XpoMOCOMHOE ONPEEICHUE 1071a. AYTOCOMBI U TTOJIOBBIE
XpOMOCOMBI. ['OoMOrameTHble M TeTeporaMeTHbie opraHu3Mbl. HaciemoBanue
MPU3HAKOB, CLIETJICHHBIX C MOJIOM.



MN3MeHYNBOCTb. Bunnr W3MEHYNBOCTH: HEHACJIeJCTBEHHAs U
HaclieACTBeHHasd. Posib  cpenbl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIIMOHHOW W3MEHYMBOCTU. BapuallMOHHBIA psiag U
BapualMoHHasi KpuBas. Hopma peakuum npuszHaka. KoianuecTBeHHBIE U
KaueCTBEHHbIC MPU3HAKK U UX HOpMa peakiuu. CBOMCTBA MOIU(PUKAITMOHHOM
U3MEHYHUBOCTH.

HacnencrBenHnas, nianM reHOTHIIMYECKas, M3MEHYMBOCTb. KoMOMHAaTHBHAS
W3MEHYUBOCTb. Melo3 W TO0JIOBOM TPOIlECC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTU. MyTalMOHHas W3MEHYUBOCTh. Kiaccudukanumss MyTaiuid:
IF€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIE. YacToTa ¥ NPUYMHBI MYyTalUH.
Mytarennbie ¢akTopbl. 3aKOH TOMOJIOTMYECKUX PSIIOB B HACIEICTBEHHOMN
n3menuuBoctu H. M. BaBunoga.

BuesnepHas HacIeCTBEHHOCTh U U3MEHUUBOCTb.

I'enetuka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOAbI T€HETUKHU
YeJI0OBEKa: reHeajJornuecKui, OJIM3HEIOBBIM, [IMTOTEHETHYECKHUM,
OMOXMUMHUYECKHUM, MOJICKYJIIpHO-TeHeTHnYecKkuil. COBpEeMEHHOE OMpeIeiICHUE
T€HOTHUIIA: MOJJHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomompio IIl[P-amanm3a. HacneacTtBeHnHble 3a00JieBaHMS 4YEIIOBEKAa: T'CHHBIC
0oJie3HH, O0JIE3HU C HACJIEICTBEHHON MPEAPACTIONIONKEHHOCTHIO, XPOMOCOMHBIE
oone3nu. Comaruueckue W TreHepaTHBHbIE MyTalud. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 310POBOTO 00pa3a KU3HU, TUArHOCTUKH, TPOPUIAKTUKN U JICUCHUS
reHeTUYeCcKuX OoJie3Hel. MeIMKo-reHeTHUYeCKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE
MEIMIMHCKOW TEHETUKH B TNPEJOTBPAILICHUW M JICUCHUU TECHETUYECKUX
3a00J1€eBaHNI YEJIOBEKA.

JdeMoHcTpanuu:

IToptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmumet u cxembl:  «MoHOTHOpUIHOE  CKpEIIMBAHUE U €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH PACHICIICHUSI U €ro IMTOTCHETUYECKast
OCHOBa», «3aKOH 4YHCTOThI rameT», «JlurubpujgHoe CKpelluBaHUEY,
«lluTonornyeckue OCHOBBI ~ AUTHOPUIIHOTO  CKpelIuBaHUs», «Meito3y,
«B3aumMoAeiCcTBUE aJUIeNbHBIX TE€HOBY», «l'€HeTudyeckue KapThl pPacTECHHH,
KUBOTHBIX U 4eJIOBeKa», «['eHeTnka monay, «3aKOHOMEPHOCTH HACJIEAOBAHMS,
CUEIUIEHHOrO ¢ Tnosiom», «KapuoTtumbel YeloBeKa W KUBOTHBIX», «Bumibl
U3MEHYUBOCTUY, «MoaudukaloHHas U3MEHUUBOCThY, «HacnenoBanue pesyc-
(daxTopay, «I'eHeTHKa rpynn KpoBuy», «MyTalimoHHas U3MEHUHUBOCThY.

O6opynoBanue: MoAeIU-anIUIMKAMu «MOHOTUOpUIHOE CKPEIIMBAHUEY,
«HenonHoe nomuHupoBaHue», «JlurnOpumHoe ckpemuBaHuey», «llepekpéct
XPOMOCOM», MUKPOCKON W MHUKpomnpenapar «J/[po3oduna» (Hopma, mMyTaruu
(hOopMBI KPBUIBEB U OKpPACKH Tena), repoapuii «I"opox moCEeBHON.

JlabopaTopHble U MpaKkTHYECKHE PadOThI:

JlaGopatopHas pabota Ne 5. «/M3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO M
JTUTHOPHUIHOTO CKpPEITUBaHUs y Ap030( Ikl Ha TOTOBBIX MUKpOTpenapaTaxy.

JlaGopatopnas pabora Ne 6. «M3yueHue MoauduUKaIMOHHON
U3MEHUYMBOCTHU, IOCTPOCHUE BAPUALIMOHHOTO PAJIa U BApUAITMOHHOW KPUBOMY.

JlaGopatopHas pabora Ne 7. «AHanu3 MyTaluii y Apo30¢uiIbl Ha TOTOBBIX
MUKpOIIpEnapaTax».

[TpakTuyeckas padora Ne 2. «CocTaBlieHHME MW aHAJIW3 POJOCIOBHBIX
YeJIOBEKaY.

Tema 7. Cenexuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U Opouecc. 3apokKIACHUE CEIEKINA U JOMECTUKALUA.
Yuenne H. M. BaBuioBa 0 1EHTpax NPOUCXOXKIEHUS U MHOT000pasus
KYJIbTYPHBIX pacTeHUi. LIeHTpbI MPOUCXOKICHHS JOMAITHUX KUBOTHBIX. COpT,
nopoJia, HITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCOBBIM U MHIUBUAYATbHBIN OTOOPHI
B CEJIEKLIMU PACTEHUM U KUBOTHBIX. OIIEHKA DKCTEpbepa. BIN3KOPOACTBEHHOE
ckpeniuBanue — MHOpuauHT. Yucrtas nuaus. CKpeuMBaHME YUCTHIX JUHUM.
['ereposuc, unm rubpuanas cuiia. HepocTBeHHOE CKpeluBaHue — ayTOPUAMHT.
Otnanéunas rubpuau3anus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M
NOJIyYEHUE MOJUILIOUAOB. JIOCTHIKEHUSI CEJIEKUMU PAaCTEHUH, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MPOU3BOJCTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusi pexkomOunantHo JIHK u Tpancrennbix opranusmoB. Kierounas
uHxkeHepud. Knetounele  KyJnbTypbl. MHKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KilOHMpOBaHME BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SICTBEHHBIX
OpraHu3MOB. OJKOJOTHYECKHe U 3Thueckue mpodsiembl. MO — reHeTudecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanumu:

IToptpers: H. U. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHOB.

Tabmuubl 1 cxembl: kapta «L{eHTpbHl TPOUCXOXKIEHUS W MHOT000pasus
KyJIbTYpHBIX  pacTeHuil», «llopompl aomamHuUX KUBOTHBIX», «CopTta
KYJbTYPHBIX pacTeHuil», «OtnanéHHas ruOpuamuzanus», «PaboTel akajeMuka
M. @. UBanosa», «Ilomumionaus», « O0BEKTH OMOTEXHONOTUNY, «KIIeTOUHEIE
KyJIbTypbl M KJIOHUpOBaHUE», «KOHCTpyMpoBaHHE U TIEPEHOC TEHOB,
XPOMOCOM.

O6opynoBanue: MyJSDKM IJIOJIOB M KOPHEIJIONOB AUKUX (QopM H
KyJIbTYPHBIX COPTOB pacTeHu, repoapuii «CenbCKOX035iCTBEHHbIE PACTCHUS.

JlabopaTopHble U NpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOAbI M JTOCTHKEHUS CEJEKIMU PACTEHUN U
KUBOTHBIX  (Ha  CEJICKIMOHHYIO CTAHLUHIO,  TUIEMEHHYIO bepmy,
COPTOMCHIBITATENLHBI  y4acTOK, B TEIUIMYHOE XO34WCTBO, JIabOpaTOpHIO
arpOyHMBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KJTACC

Tema 1. DBoJIOLMOHHAA OHOJIOTHA.

[IpennochuIKn BO3HMKHOBEHHS SBOJIFOIIMOHHON TEOPHUHU. DBOJIIOIMOHHAS
Teopus U €€ MecTo B OMoJIOrHu. BiusiHue SBOTIOIMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTHH U JPYTUX HayK.

CBueTeabCTBA IBOIMIOLMU. [laJl€OHTONOTHYECKHUE: MOCIEI0BATEILHOCTD
MOSIBJICHUSI BUJIOB B TMAJICOHTOJOTHMYECKON JICTONMHMCH, TMEpPeXOoJHble (DOPMEI.
buoreorpaduueckue: cxoacTBo u pasznuuue (payH u (IOp MaTEPUKOB U
OCTpPOBOB.

OMOpPHUOJIOTUYECKHE: CXOJICTBA M Pa3iuuvsg SMOPHUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHEIE,
pPyAMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH U OCHOBHBIX META0OJUYECKHX MYTEeH Yy BCEX
OpTaHU3MOB.

OpomonnonHas teopus Y. JlapBuna. Ilpennocbulki BO3HUKHOBEHUS
napBUHM3MA. JIBIOKYIIME CHIIBI ABOJIOLNMKM BUAOB 1Mo JlapBuHy (M30BITOYHOE



pPa3MHOXKEHHUE npu OTPaHUYEHHOCTH  PECYpPCOB, HeonpeeaEHHas
M3MEHYUBOCTH, 00pH0Oa 3a CyIIECTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunretruueckas teopus sBomonuu (CTI) u e€ 0CHOBHbIE TTOJIOKEHHUS.

MukponsBomonus. [lonmynsiuusa kak equHUIA BUIA U BOJIIOLIUH.

JIBrkyiire cuiibl (pakTopbl) IBOJIIOIMU BUOB B MpUpoe. MyTalimoHHbIN
npolecc 1 KOMOMHATUBHAS M3MEHUYMBOCTh. [lomynsiiiuoHHbIe BOJHBI U Japeild
reHoB. M30sius 1 MUrpanus.

EcrectBennbiii orbop — Hampabisitomuid (aktop 3BosroIuu. Dopmbl
€CTECTBEHHOI0 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHu3MOB KakK pe3yJbTaT 3BoNOLUU. [Iprmepbl
IPUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMoph03bl U UAHOATANITAIIUY.

Bun wu BupooOpazoBanue. Kpurepum Buma. OcHOBHbIE (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIecKoe.

MakposBomorusi. dopmbl  3BoJOLMK:  PUIIETUYECKAs, JMBEpreHTHas,
KOHBEpIreHTHasi, mapasuienbHas. HeoOpaTuMocTh 3BOTIOIUY.

[Ipoucxoxnenue OT HECIIEIIUATU3UPOBAHHBIX MIPEIKOB.
[Iporpeccupyromas cnennanu3anusa. ATanTUBHAS paJIAaLIMs.
JdeMoHcTpauu:

IToptpetsl: K. JIunnen, K. b. Jlamapk, U. Japsun, B. O. KoBanesckuii, K.
M. bap, . I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuubr u cxembl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emiiey,
«3apoIbIIIi TO3BOHOYHBIX KUBOTHBIX», « ApXxeonTepukcey, «Dopmbl 60psObI 3a
cymectBoBanue», «EctecTBeHHblt  0TOOp», «MHoroo0pasue  COpPTOB
pacTEHUN», «MHuoroobpasue TIOPOJI JKUBOTHBIX), «Ilomysstumy,
«MyTanuoHHasi U3MEHYUBOCThY, « ApomMopdo3bly», «Mnnoagantamumy, «O0uas
nereHepauus», «JBwxkymme cunbel 3Bomounn», «Kapra-cxema wmapuipyra
My TEIIECTBUS 4. JapBruHa», «bopbba 3a CYILLIECTBOBAHUEY,
«IIpucnocobseHHoCTs OpraHu3MoBy», «leorpaduyeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3TUYHBIMU TUIIAMH OKPACKH,
HaOOp TUIOZOB U CeMsIH, KoJuleKuus «[Ipumepsl 3alUTHRIX TPUCTIOCOOICHUM Y
AKUBOTHBIX», MOJieSIb « OCHOBHbBIE HAMPABIICHUS HBOJIOIUNY, O0BEMHAS MOJIETH
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra mupa, KoyeKuus «@PopMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHUN», Monenp amminkanus «llepekpéct
XpOMOCOM», BJIaxHble npenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYLIIKW», MUKponpenapat «Jlpo3zoduna» (Hopma, MyTaiuu GOpMbI KPbLILEB U
OKpacKH Tena).

JlabopaTopHble U NpaKkTHYECKHEe PadOThI:

Jlabopatopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

JlabopaTtopHas pabota Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE M Pa3BUTHE KU3HU HA 3emuie.

JloHay4dHbIE NPENCTABICHUSA O 3apOKACHUM KXWU3HU. HayuHbie rumnoressl
BO3HUKHOBEHHUS >KM3HM Ha 3emJjie: abHOreHe3 W MaHcHepMus. XHUMHYecKas
HBONIONMSA. AOUOTEHHBI CUHTE3 OPraHMYECKUX BEUIECTB M3 HEOPraHUYECKHX.
OKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKOW H3Bomtounu. HavanbHbie
sTanbl Oumosiormdeckoi sposoruu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYP ¥ BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKU U UX
sBOJIOLMS. POPMHUPOBAHME OCHOBHBIX TPy AKUBBIX OPTaHU3MOB.



PazButHe x)u3Hu Ha 3emuie 1o spaM u nepuoaaM. Karapxeil. Apxeiickas u
npotepo3oiickas dpel. [laneo3oiickas 3pa u €€ TmepuOAbl: KEMOPHUHCKUM,
OPAOBUKCKUM, CUITYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3zo30KcKkas 3pa ¥ €€ NEPUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3olickags 3pa u €€ mepuojAbl: MaJIEOTeHOBBIN, HEOTCHOBBIH,
AHTPOIIOTEHOBBIMU.

XapakTepUCTUKa KIIMMATa U TEOJOTHYECKUX MTporieccoB. OCHOBHBIE 3TAlbI
ABOJIIOIMU PACTUTEIBLHOTO U KUBOTHOTO MHpa. ApomMop(do3bl y pacTeHUl u
XKUBOTHBIX. [osiBIIEHNE, pacBET U BBIMUPAHHE TPYI KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpaKeHHE 3BOJIIOUUMUA. OCHOBHBIE
CUCTEMATUYECKHE IPYIIbI OPraHU3MOB.

OBoylIoIMA ~ 4YeNoBeKa.  AHTpONOJIOTMS  Kak  Hayka.  Pa3Butue
OPEACTAaBICHUA O  TMPOUCXOXKACHUM  4YelloBeKa. MeTroabpl  M3y4YeHUs
anTporniorene3a. (CxoacrtBa M pa3auyus  4YEJIOBEKA UM YKUBOTHBIX.
CucTeMaTH4ecKO€e MOJIOKEHNE YETOBEKa.

HBuxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBeHHas
U3MEHUMBOCTb M €CTECTBEHHbIM 0TOOp. OOmecTBeHHbI 00pa3 >KHU3HH,
M3TOTOBJIICHUE OPYAUM TPYJa, MBIIIUICHUE, PEYb.

OcHOBHBIE CTaAMM M BETBU DHBOJIOLHUHM YEJIOBEKA: aBCTPAJIONHUTEKH,
Yenmoek ymenbid, YenoBek NpAMOXOAAIIMK, YeNnOoBEK HeEaHIEepTaIbCKUM,
Yenosek pazymHbiii. Haxoakn MCKOMAaeMbIX OCTATKOB, BPEMSI CYLIECTBOBAHUSA,
00J1aCTh pacpOCTPAHEHHUS], 00BEM TOJIOBHOIO MO3Tra, 00pa3 *KU3HU, OPYAUSI.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOIEOUIHAS
(eBpaswmiickas), Herpo-aBCTpajoWJHas (dPKBAaTOpUalbHAas), MOHIOJIOUIHAS
(a3uarcko-amepukanckasi). UYepTbl NOpUCTIOCOOSIEHHOCTH  MpeCTaBUTENEH
YEJI0BEYECKUX Pac K YCJIOBUAM CYIIECTBOBAaHMS. EIMHCTBO YEIOBEUYECKUX Pac.
Kputuka pacusma.

JdeMoHcTpaMu:

IToptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Muiiep, I'. FOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3nukHoBenne ConHeuHOM cucteMbl», «Pa3Burtue
OpraHu4Yeckoro wmupay», «PacturenpHas kierka», <« KUBOTHas KIETKay,
«lIpokapuoTnueckas kinetka», «CoBpeMEHHas CUCTEMA OPraHUYECKOTO MUPay,
«CpaBHEHUE AHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKAa U YETOBEKOOOpA3HBIX
00e3bsin», «OCHOBHbIE MeCTa TMAJCOHTOJIOTUYECKUX HAXOJOK MPEaAKOB
COBPEMEHHOI0 YeJIOBEKAY, «JlpeBHenmmue moam», «Ipesane moany, «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeUeCcKrue pacob».

O6opynoBanue: Mymsoku — «llpoucxoxnenne  yenoBeka»  (OHOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblia, KPOMaHbOHIIA), CIACHIKU WU
U300paKEHUSI KaMEHHBIX OpPYAMI MEpPBOOBITHOTO 4esoBeKa (KaMHHU-YOTMIEPHI,
pyomita, ckpebia), TreoXpoHoJoruyeckas Taliuia, KoJuleKmus «Dopmbl
COXPAaHHOCTH MCKOIMAEMbIX KUBOTHBIX U PACTCHUIN».

JlabopaTopHble U MpaKkTHYECKHE PAdOThI:

[Ipaktuueckas padora Ne 1. «/3ydyeHne UCKOMAEMbIX OCTATKOB PAaCTEHUMN
Y KUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcHsi « DBOJIOLMSI OPraHUYECKOTo MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WJIM KPaeBEIUECKUN My3eil).

Tema 3. OpranusMbl 4 OKpPYy:Ka0IIas cpeaa.

DKoJoruMs Kak Hayka. 3aJadyd M pasleibl  dKOoJoruh. MeTroasl
AKOJIOTUYECKUX HUCCIIETOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.



Cpenpl oOUTaHMSI OPraHU3MOB: BOJHAS, HA3€MHO-BO3/AYIIIHAS, TTIOYBEHHAS,
BHYTPUOPTraHU3MEHHASI.

Okonoruueckue ¢akropsl. Kiaccudukanus 3K0JI0rHUeCKUX (PaKkTOpOB:
abuoTtuyeckre, OMOTUYECKUE M aHTPOINOreHHbIe. JlelCTBUE HKOJIOTHYECKUX
(aKkTOpOB Ha OPTAHU3MBI.

AbGuoTtnueckue (bakTOophI: CBET, TEMIIEPATYPA, BJIAYKHOCTb.
®oronepuonusm. [lpucnocobseHrs OpraHu3MoB K JEHCTBUIO a0MOTHYECKUX
(dakTopoB. buonornueckue puTMBI.

buotnueckue  dakropel. Buugbl < OMOTHYECKHMX  B3aMMOJICHCTBUIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, CUMOMO3 u ero Qopmel. [lapazutusm,
KOOMepalus, MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HEeUTpanu3M. 3HaueHHE OMOTUYECKUX B3aMMOJCHCTBUMA IS
CYILECTBOBAHMS OPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAapPAKTEPUCTUKHU monyiasiuud. OCHOBHBIE IOKa3aTelu
NOMYJIALUU: YUCIEHHOCTb, IJIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPUPOCT,
murpauus. [[mHaMuka YuCcI€HHOCTH MOMYJISUUNA U €€ PEryJIsiusl.

JdeMoHcTpanuu:

[ToptpeTtsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabnuubl u cxembl: kapta «IIpupoansie 30Hb1 3eMiany, «Cpellbl 0OUTaHUS
opranusMoBy», «®ortonepuoansm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NMOMYJSAUUU UHPY30puu-TyPenbkny, «[lumiesblie nenm.

JlabopaTopHble U MpaKTHYECKHE Pa0OThI:

JlaGopatopHas padota Ne 3. «Mopdosiorudeckre 0COOEHHOCTH PaCTEHUM
U3 Pa3HbIX MECT OOUTAHUSY.

JlabopatopHas pabora Ne 4. «BausiHue cBeta Ha POCT U pa3BUTHE
YEPEHKOB KOJIEYCa».

[TpakTuyeckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJSLMI pPa3HBIX
BUJIOB PACTCHUIN».

Tema 4. Coo01ecTBa M DKOJOTHYECKHE CHCTEMBI.

Coo0611ecTBO OpraHu3MoB — O0uoreH03. CTPYKTyphl OMOIIEHO3a: BUIOBAs,
NpPOCTpaHCTBEHHasA, Tpoduyeckas (nuiieBas). Buabl-gomuHantsl. CBsizu B
OHOIIEHO3E.

OkoJsioruueckre cucrembl (dkocuctemsbl). llonsTue 00 sKocucTeME H
ouoreorieHo3e. DyHKIMOHANBHBIE KOMIOHEHTbl AKOCHUCTEMBI: MPOAYLIECHTHI,
KOHCYMEHTBI, pEAYyLEeHThl. KpyroBopor BemIeCTB M MOTOK DSHEPIrUHA B
skocucteme. Tpoduueckue (MUIIEBbIC) YPOBHU SKOCUCTEMBI. [IHIIeBbIC TIeTTH U
cetd. OCHOBHBIE TIOKa3aTelM HJKOCHUCTEMBbI: OWoMacca, MPOAYKIIHS.
DKOJIOTUYECKHE MUPAMMIBL: MPOIYKIHUH, YUCICHHOCTH, Ouomacchl. CBOICTBa
AKOCHCTEM: YCTOMYMBOCTh, CAMOPETYJISALHNS, pazBuTHE. CyKIleCCusl.

[IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peEK. IJKOCHUCTEMA
XBOMHOI'O WJIM IIMPOKOJIUCTBEHHOIO JIECa.

AHTpONOreHHBIE  JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobOpasue kak (aktop ycroHdumBocTH sKocucTteM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HO00pa3us Ha 3emMIie.

VYuenue B. . Bepuaackoro o 6uocdepe. ['panuiibl, cocTaB U CTPYKTypa
ouocdepnl. Kupoe BemecTBo U ero PpyHkuuu. OcobeHHOCTH OUOchephl Kak
rJ100aNnbHOM 3KOCUCTEMBI. Jl[MHaAMUYeckoe paBHOBecMEe M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopotbl BemectB 1 OMOT€OXMMUYECKHE IHMKJIBI  3JIEMEHTOB
(yriepona, azora). 30HaIbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoseuectBo B Ouochepe 3emiid. AHTPOINOTreHHbIE HU3MEHEHHUS B
ouocdepe. 'mobanbHbIE YKOJTOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHME ~ MPUPOJALI W YEJIOBEYECTBA. Coxpanenue
Omopa3zHooOpa3usi Kak OCHOBa  ycTrohWyumBocTH  Owocdeprl. OcHOBa
pPAlMOHANIBHOTO YMPABICHUSI MPUPOJHBIMU PECYpCAMU M UX MCIOJIb30BAHUE.
JlocTukeHust OMOJIOTMU U OXpaHa MPUPO/IbI.

JdeMoHcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabnuupr u cxembl: «IlumeBrie nenu», «bUONEHO3: COCTAB U CTPYKTYpay,
«IIpuponnsie coodiiectBay, «llenu nutanusy, «IKoIOrHYecKas MUPAMHUIAY,
«buochepa u uyenoBek», «IKOCUCTEMA IIUPOKOJIMCTBEHHOIO  JIECAY,
«JKocucteMa XBOWHOro Jeca», «buoneHo3 BoJOEMa», «ATpPOLIEHO3Y,
«IIpumepHbIE aHTPOMOreHHBIE BO3JEUCTBHUS Ha NpUpPOAY», «Baxuelue
MCTOYHUKH 3arpsi3HEHUs] BO3JyXa W IPYHTOBBIX BOI», «[louBa — BaxkHeinas
cocraBisitoniasi Ouocdepnr», «Pakropbl Jerpaganud nouB», «llapHUKOBBIN
adhdexty, «DakTopel PaaMOAKTUBHOTO 3arpsisHeHUs Ouocheprl», «OOIas
CTpyKTypa O6uocdepb», «Pacnpoctpanenue xu3Hu B 6uochepe», «O30HOBBIM
aKpaH onocdepn», «Kpyropopot yriepoaa B 6uochepe», «Kpyropoport azora B
IPUPOLH.

O6opynoBanue: Mojaenb-anIuIMKanus « TunuuHeie OMOLIEHO3bI», TepOapuii
«PactutenbHble  cooOmiecTBa», koyekuun — «buouenos», «Bpenurenu
BAXHEUIINX CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», TepOdapud H  KOJUIEKIUU
pacTeHUM M KUBOTHBIX, MPUHAJICKAIIUE K PA3HBIM KOJOTHMUYECKUM TIpyIIiaM
onHoro Buga, KpacHas xkHura Poccuiickoit @enepainuu, u300paxeHUs
OXpaHsEMbIX BUJIOB pacTeHum u KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110
bMOJIOTMN HA BA30OBOM VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUIA

Cornacao ®I'OC COO, ycranaBiauBarOTCs TpeOOBaHUS K pe3ysbTaTaM
OCBOEHHUS OOYy4YarOIIMMUCS MporpaMM CpeaHero ooOImero o0pa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JIMYHOCTHBIX pE3yJIbTATOB OCBOEHUs mpeameTa «buonorus»
BBIZICJICHBl  CJEAYIOIIME  COCTaBISAIOIIME:  OCO3HAaHHE  OOYYarOIIMMUCS
POCCUHCKON TPAXKIAHCKOM MIEHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO,
CaMOCTOSITENIbHOCTH U CaMOOTPEIEICHUIO, HaJTuYle MOTHBAIMU K OOYyYEHHIO
OMOJIOTHH, 1IeJICHAIIPaBICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIKOYEBBIX LEHHOCTEM W HCTOPUYECKUX TpaAULUWd Ppa3BUTHUS
OMOJIOTUYECKOTO  3HAHUA, TOTOBHOCTb M  CHOCOOHOCTh  OOYyYaroluXcs
PYKOBOJCTBOBaTbCA B  CBOEH  JIEATEIIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMHM, MPUCYIIMMHU CHUCTEME OHMOJOTHYECKOro OO0pa3oBaHUsl, HAIWYUE
HKOJOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTAaBUTh I€JIM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3ynbpTaThl OCBOCHHUS Ipeamera «buosorus» gocturarorcs
B €IUHCTBE Yy4eOHOM M BOCHHUTATEIIbHOM MAESTEIbHOCTHU B COOTBETCTBUU C
TPAAULIHOHHBIMA POCCUWCKMMH  COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU U
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU, IPUHATHIMHU B OOILIECTBE MPAaBUIAMU U
HOpPMaMHM  TIOBEACHUS M  CHOCOOCTBYIOT  MpolleccaM  CaMOIMO3HaHUS,
CaMOBOCIIMTaHUsI U CaMOPa3BUTHUsA, Pa3BUTHS BHYTPEHHEUN IMO3HUIIMU JTUYHOCTH,
NaTPpUOTU3MA, YBAXXEHUS K 3aKOHY M MPABONOPSAKY, YEIOBEKY Tpylda H
CTapilieMy IIOKOJIEHUIO, B3aMMHOI0 YBaXXEHHUS, OEpPEKHOTO OTHOIICHHS K
KyJbTYPHOMY HACIEIWI0 M TPaguUWsAM MHOTOHAlMOHAIIBHOTO  Hapoza
Poccuiickon denepanuu, npupoae U OKPYk arollen cpee.

JInyHOCTHBIE pe3ynbTaThl OCBOECHMSI yueOHOro mnpeamera «buomorus»
JOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  0OOYy4Yaroluxcs
PYKOBOJICTBOBAThCS COPMUPOBAHHON BHYTPEHHEH TMO3MUIMEH JUYHOCTH,
CUCTEMOM ILEHHOCTHBIX OpHUEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIUX TPAJULUMUOHHBIM IIEHHOCTAM POCCHMCKOTO OOUIECTBA,
pacllMpeHrue >KU3HEHHOTO OIbITAa M ONbITa JAEATEIBHOCTH B MpOLECCEe
peanu3aluyu OCHOBHBIX HANPABIEHUN BOCIUTATEIIBHOW JEATEIIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOTro BOCIMTAHMS:

COPMHUPOBAHHOCTh  TPAKJAHCKOW  MO3UIMM  OOYy4aromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€Ha POCCUICKOI0 00IeCTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JAEATEIBHOCTH IPU CO3NAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YU€OHBIX U MMO3HABATEIbHBIX 3a]1a4, BHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNpPEAENATh COOCTBEHHYIO MO3UILUIO MO OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €€;



YMEHUE YYUTHIBATh B CBOUX JIEUCTBUSX HEOOXOUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHS JIIOJEH C Pa3HBIMU YOXKICHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMU
Y COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCIENIOBATENbCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOUIEHUSI K MHEHMIO OIMOHEHTOB MpPH OOCYXJIECHHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTbh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCITUTAHUS:

c()OPMUPOBAHHOCTh  POCCHUICKOMN IPaKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTH NEPEN
Popunoii, ropnoctu 3a cBoM Kpail, CBOO PoauHy, CBOW S3bIK U KYJIBTYpPY,
IPOILJIOE U HACTOSLIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0 M MaMSATHUKaM
OpPUPOJIbI, NOCTHXREHUAM Poccun B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyAe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHHUE U
pa3BUTHE OHOJOTHUU, NMOHMMAHUS 3HAYEHUSI OMOJIOTMM B TO3HAHMHM 3aKOHOB
IPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMI0 U MPUHHUMATh OCO3HAHHbBIE PEIICHMUS,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYyIIErO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAMUTENSAM, CO3JaHUI0 CEMBHM Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEN CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusIMu HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHUE K MHUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIEHUN;

NOHUMAHHE HMOLMOHAJIBHOIO BO3JACHUCTBUS JKUBOM NPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)XEHUIO B Pa3HBIX BUIAX MUCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢puzuvyeckoro BocnuTanusi, OpMUPOBAHMS KYJbTYPbI 310POBbSI U
IMOLMOHAJIBHOIO 0JIaronoJIyYns:

NOHUMaHUE W peaju3alus 30pOBOro M 0e30macHoro oodpasza >KU3HU
(3mopoBoe  mUTaHUE, COOJIOJIEHWE TUTHEHUYECKUX TPaBWII U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUA W OTAbIXa, peryjsipHas ¢uznueckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHUE LIEHHOCTH TMPAaBWJI HWHIUBUAYAJIBHOTO M KOJUIEKTHBHOIO
0e301acHOr0 TMOBEJEHUS B CHUTyalUsX, YTPOXKAIOMIMX 3J0POBbI0 U KU3HU
JIIOJICH;

OCO3HAHME  TOCIHEACTBUM W  HENPUATHS  BPEAHBIX  MIPHUBBIYEK
(ynotpe06eHus ajJKoroisi, HAPKOTUKOB, KypeHUs);

6) Tpy10BOr0 BOCIMTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE LIEHHOCTU MacTepCTBa, TPYA0I00HE;



FOTOBHOCTHh K AKTHUBHOM NEATEIBLHOCTH TEXHOJOTHYECKOW M COLIMATILHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTD MHUILIMUPOBATH, MJIAHUPOBATH "
CaMOCTOSITEIIHO BBITIOIHSATH TaKYIO JEATEIbHOCTD;

UHTEpEC K pa3IuyHbiM cdepaM MNpodhecCHOHANBHON AesATEeIbHOCTH,
YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOp OyayIlel mpodeccuu u peaan3oBbIBaTh
cOOCTBEHHBIEC )KU3HEHHBIC IJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHMI0O U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH )KU3HH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

AKOJIOTMYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MPHUPOJIe KaK HUCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIleCTBOBAHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYJIBTYphl: MPHOOPETEHHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB M OLIEHKH HX BO3MOXKHBIX TOCIEACTBUN IS
OKpY’Karollen Cpeibl;

OCO3HaHME TI00ATBHOTO XapaKTepa AKOJOTUUECKUX MPOoOJeM U MyTen ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble MPU HM3YYEHUU OHOJIOTHUU
3HAHUSA W YMEHUSA TIPU PEIICHUU MPOOJeM, CBS3aHHBIX C palMOHAIbLHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIIOICHUE TIpaBUJl  TOBEJCHUS B  MPHUPOJIE,
HaIlpaBJICHHBIX Ha COXpPaHEHHE PABHOBECHS B JKOCHUCTEMaX, OXpaHYy BHUJIOB,
IKOCUCTEM, OHOChEpPHI);

aKTUBHOE HEMpUSITHE JEHCTBUHN, NPUHOCAIIUX Bpel OKpYyKarouen
IIPUPOJIHOM Cpejie, yMEHHE ITPOTHO3UPOBATh HEOJAronpUsATHBIE SKOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIIATh UX;

HaJu4Yue Pa3BUTOTO  OAKOJOTHMYECKOTO  MBIIUICHHUS, JKOJOTHYECKOU
KyJbTYpbI, OIbITA JESITEIHHOCTH SKOJOTHMYECKON HAMpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBaThCS UMHU B MO3HABATEIHLHON, KOMMYHUKATUBHON M COIMAJIbHON
IpaKkTUKe, TOTOBHOCTM K Yy4YacTHIO B  MPAKTUYECKOW JEATECIIBHOCTH
AKOJIOTMYECKON HAINPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKKH, OCHOBAaHHOTO Ha JHAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTa B IMOJHUKYJILTYPHOM
MUpE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UUTATENILCKON KYJIBTYPHI KaK CpeiCcTBa
B3aMMO/ICUCTBUS MEXKTY JIFOJbMU U MIO3HAHUS MUPA;

NOHUMaHHE crhenu@ukr OUOJOTUM KaK HAayKH, OCO3HaHHMS €€ pOju B
(GhopMUPOBAHUM PAIIMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUH I€JI0CTHOTO
peACTaBiIeHUs] 00 OKpYKalollleM MHUPE KaK O €IMHCTBE MPUPOJbI, YETOBEKA U
o0I1lecTBa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH M pEelIeHUH MPoOJieM
COXpPaHEHUS TIPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JIJISi COBPEMEHHOMN ITUBUJIA3AINN:
obecriedeHuss HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3/JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEH BBIXOAA U3 INIO0ATBHBIX SKOJOTHYECKUX MPOOIeM
U o0ecleueHuss TMepexoja K YCTOMYMBOMY Pa3BUTHIO, PaIlMOHATBLHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECypcoB U (HOPMUPOBAHUIO HOBBIX CTaHAApPTOB
JKU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHOJIOTMYECKUX 3HAHMU B IEIIX
MOBBIIIIEHUS OOIIEeH KyJbTYphl, €CTECTBEHHO-HAy4YHOM TIpaMOTHOCTH, Kak



COCTaBHOM  4YacTh  (QPYHKIMOHAIBHOW  TpPaMOTHOCTH  OOy4Yarolluxcs,
dbopmupyemMoil pu U3y4eHUU OHOJIOTHY;

NOHMMAaHUE  CYU[HOCTHM  METOJOB  T[O3HAHUS, MHCHOJb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUS IS
aHanu3a u OOBSCHEHUS SBJICHUM OKPYKAIOIIETO MUPA U MPOUCXOMSIIUX B HEM
U3MEHEHHH, yMEHue JieJaTh 00OCHOBAHHBIE 3aKJIIOYEHHS] Ha OCHOBE HAay4HBIX
(aKTOB M UMEIOIIMXCA JJAHHBIX C LEJbIO MOJYYeHUs! JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO HUCIOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYalLIMIX;

OCO3HaHHUE IIEHHOCTH HAYYHOW N1eATEebHOCTH, TOTOBHOCTh OCYILIECTBIISATh
IPOEKTHYIO U UCCIIEOBATENbCKYIO AESTEIbHOCTh UHMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENPEpbIBHOMY OOpa30BaHUI0 U
caM000pa30BaHUI0, K AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUU MO OUOJOTUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeamMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ y4yeOHOro  mpeamera
«buonorus» BKIOYAIOT: 3HAUYMMbIE M1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOydJarommxcst  MEXKIUCUUIUIMHAPHbIE  (MEXIPEAMETHBIE)  OOLIEHAYYHbIE
MNOHSATHS, OTPAXKAIOIIKE IEJOCTHOCTh HAYYHOW KapTHHBI MHUpA M CleUuPUKy
METOJIOB TIO3HAHMSI, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BeIlecTBO,
SHEpPrus, SBJICHUE, MPOLeCC, CUCTeMa, HAy4YHBIM (haKT, MPUHIIMIL, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, MCCIIEeOBAaHUE, HAOIIOJECHUE, H3MEpPEHHUE,
AKCIIEPUMEHT U JPYTHuX), VHUBEpCalbHble  y4yeOHble  ACHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHKATHUBHbBIE, PETYJSITUBHBIE), OOECIEUHBAIOLINE
(dbopmupoBaHre (QPYHKIMOHAIBHOW TPAMOTHOCTH W COILMATIBHOM KOMIETEHIUU
oOydJaronmxcsi, CroCOOHOCTh OOYy4YalIIMXCA  MCIOJIb30BATh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEPCAJIbHBIC
y4eOHbIC ICUCTBUS B O3HABATEIILHOW M COLIMATIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OCBOCHMSI IMPOrPAMMBI CPEIHEr0 OOIIEro
00pa30BaHUs IOJKHBI OTPAXKaTh:

OBiageHne  YHUBEPCAJbHBIMH  Y4YeOHBIMH  IO3HABATEJIbHBIMHU
AEeUCTBUAMMU:

1) 6a30BbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOATENbHO  (POpMyJIHpOBaTH M aKTyalIM3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NMPU OCBOEHUU 3HAHUMN MPUEMBI JIOTUYECKOTO MBILIIIEHUS
(amanm3a, cuHTe3a, CpaBHEHUs, Kiaccudukanuu, 000O0IIEeHHS), PACKpPhIBAThH
CMBICII OHMOJIOTMUECKHX TMOHATUN (BBIAETATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh CBSA3U C IPYTUMHU MOHSATUAMH );

ONPENENIATh LEIH NEATEIbHOCTH, 3a/1aBas NapaMeTpbl U KPUTEPUHM HX
NOCTUKEHUSA, COOTHOCHUTH PE3YIbTAaThl JEATEIIBHOCTH C IOCTABICHHBIMU
LETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TMOHATUS ISl OOBsICHEHUS (DAKTOB H
SIBJICHUW KUBOM TIPUPOJIbI;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIAYKTUBHBIC, ACAYKTHBHBIC, MO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIFOUCHUS;



NPUMEHATh  CXEMHO-MOJICIbHBIE  CPEIACTBA  JUI  IPEICTABIICHHUS
CYIIIECTBEHHBIX CBS3CH M OTHOIICHHWH B M3y4aeMbIX OMOJIOTHYCCKUX OOBEKTaXx,
a TakkKe TMPOTHBOPEYMH PaA3HOTO POJa, BBIABICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIU3a UMEIOIINXCS
MaTePHABHBIX ¥ HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICATCIBHOCTh, OIIEHUBATh COOTBETCTBHC
PE3yNbTATOB IEJISIM, OIIEHUBATh PUCKH ITOCIICICTBHI JIEITCIIbHOCTH;

KOOPJMHUPOBaTh M  BBIMOJHATH pPabOTy B YCIOBHSAX peajgbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIILICHNE TIPH PEIICHUH YKHU3HCHHBIX IMPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIaJCTh  HaBBIKAMH  Y4YCOHO-HCCIICIOBATECIBLCKOW M IMPOCKTHOM
NCATEIBbHOCTH, HAaBBIKAMH  pa3pelieHus  MpoOJieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY IOHMCKY METOJIOB PEIICHHS MPaKTHYECKHUX
3aJ1a4, MPUMECHCHHIO PA3IMYHBIX METOIOB TIO3HAHUS;

MCIIOJIB30BaTh Pa3UYHBIC BHJBI JCATEIBHOCTH IO IOJIYYEHHUIO HOBOTO
3HAHWS, €r0 HMHTEPIIPETAIlud, MPeoOpa30BaHUIO W TMPHUMEHCHHIO B YYEOHBIX
CUTYaIIMIX, B TOM YHCJIC TIPH CO3JaHMH YICOHBIX M COIMATbHBIX ITPOCKTOB;

dbopMHpOBaTh  HAYYHBI  THUI  MBIIUICHHS,  BJIAJETh  HAYYHOM
TEPMHUHOJIOTHECH, KITFOYCBBIMH TIOHATHIMHU U METOJIAMU;

CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIC 3aJlayd B OOpa30BaTEILHOM
JEATEIBbHOCTH U KU3HCHHBIX CUTYaIIHSX;

BBISIBIIATh TPHYMHHO-CIICJICTBCHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajaady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHsI, HaXOIUTh apTyMEHTHI IS JI0Ka3aTeIbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TapaMETPhl M KPUTCPUU PEIICHHS;

aHAJIM3UPOBaTh TIOJYYCHHBIE B XOJI€ PEIICHUS 3aJayd pPe3yJIbTaThl,
KPUTHUYCCKHA OIEHUBATh HMX JOCTOBEPHOCTh, IPOTHO3MPOBATH HM3MCHCHHE B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT,

OCYIICCTBJIATH IEJICHANIPABICHHBIN MTOUCK IEpEeHOCa CPEJICTB M CIIOCOOOB
JEHCTBUS B MPOGECCHOHANBHYIO CPENy;

yYMETh NIEPCHOCHUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTHYECKYHO 00J1acTH
KU3HEAEATEIbHOCTH,

YMETh HHTCTPUPOBATh 3HAHUS U3 PAa3HBIX YUYCOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OpUTHHAIBHBIC ITOIXObI H PEIICHUS,
CTaBUTb MPOOJIEMBI M 33/1a49H, JOMYCKAIOIINE AIbTePHATHBHBIC PEIICHUS.

3) pabora ¢ undpopmanmeii:

OPHUEHTHPOBAThCA B PA3MYHBIX HCTOYHHUKAX HMHPOpMAUU (TEKCTE
y4eOHOTO IMOCOOMS, HAyYHO-TIOMYJISIPHOW  JHUTEparype, OHOJOTHYCCKUX
CIIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTCPHBIX 0Oa3ax JaHHBIX, B MHTepHeTe),
aHAJIM3UPOBaTh HMH(POPMAIMIO PA3IMYHBIX BUIOB M (OPM MpEICTaBICHUS,
KPUTHUYCCKU OIICHUBATH €€ JOCTOBEPHOCTh M HEIIPOTHBOPEUNBOCTb;

(bopMyIUPOBaTh 3aIIPOCH] U MPUMEHSTH Pa3IMYHbIC METOIbI TIPH ITOUCKE U
oTbope OuoJOoTHYeCKOW HWH(pOpMaIuU, HEOOXOAMMOW JUIsl  BBIMOJHEHHUS
y4eOHBIX 3aJ1a4;

IpHOOPETaTh OMBIT MCIOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO  HCITOJIb30BaHUS
Pa3INYHBIX TTIOMCKOBBIX CHCTEM;



CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY MPEACTaBICHUS
Oouosiornyeckor wuHpopManuu (CXeMmbl, TrpadHKd, ITUArpaMMbl, TaOJHIIHI,
PUCYHKH U JAPYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauecTBE CpENCTBA MpH padoTe C
Ouonoruyecko uHMOpMaIUEnd: NPUMEHATH XUMHUYECKue, (U3MYECKUE U
MaTEMaTUYECKUE 3HAKU U CUMBOJIbI, (DOPMYJIbI, a00peBUATYpy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBA
HarJIAIHOCTH;

BJaJIeTh ~ HaBbIKAMHU  paCllO3HABaHUS M 3alUThl  MHGOpMAIH,
UH(OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeCTBUSIMU:

1) oOmenme:

OCYUIECTBJISTh KOMMYHHUKAIIMM BO BcexX cdepax KU3HH, aKTHUBHO
y4acTBOBAaTh B JIMAJOre WM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEMbl
(yMeHHMe 3amaBaThb BOIPOCHI, BBICKA3bIBaTh CYXKIEHHUS OTHOCHTEIIbHO
BBITIOJIHEHUS TMpeIaraeMou 3a7jauu, YIYUThIBATh UHTEPECHl U COTJIACOBAHHOCTH
NO3UILUN APYTUX YYaCTHUKOB AMAJIOTA UITU JAUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHbIE CpeAcTBa OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUSI KOH(MDJIMKTHBIX CUTYyaluH,
YMETh CMSTYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMUHBIMU CITIOCOOAMHU OOIICHMS U B3aUMOICUCTBHS, TOHUMATh
HAMEpEeHUsi JAPYruX JIOJeH, TMpOSBIATh YBAXUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU opMe (popMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasA AesiTeJIbHOCTD:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
UHAUBUIYaIbHOM  paboOThl NpU  pelIeHWH OHOJIOTMYECKOM  MpoOIieMsl,
000CHOBBIBATh HEO0OXO0AMMOCTh PUMEHEHUS IpYIIOBBIX bopm
B3aMMO/ICUCTBUS MIPH PEIICHUN yUeOHOM 3a1a4H;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHUM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJieHA KOJJIEKTUBA;

OpUHUMATh 1€ COBMECTHOW JEeATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBATh ACHCTBUSA MO €€ MOCTHXKEHHMIO: COCTaBJIAThH IJIaH ACHCTBUH,
pacupenensaTh pojaud ¢ y4€TOM MHEHUN Y4YaCTHUKOB, OOCYXJaTh Pe3yibTaThl
COBMECTHOM palOThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa M KAXKJOTO Y4YaCTHHKAa KOMaH/bl B
001U pe3ysbTar Mo pa3padoTaHHBIM KPUTEPUSM;

npenjiaraTb HOBBIE MPOEKThI, OIEHUBATh HAEH C MO3UIUU HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh TO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3IUUYHBIX
CUTYaLMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMHU JeHCTBUSIMMU:

1) camoopranusamnus:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [Jis BBISBICHUS MPOOJIEM M HUX
pElIeHMs B )KU3HEHHBIX U YY€OHbIX CUTYaIUsIX;

BbIOMpATh HAa OCHOBE OWOJIOTMYECKUX 3HAHUM LIEJIEBbIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JIEUCTBUSIX U MOCTYMKAX MO OTHOIICHUIO K KMBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY>KAIOIIHX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJIATH  [MO3HABATEIIBHYIO  JESATEIbHOCTb,
BBISIBJISITh TIPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJaud B
00pa3oBaTeNbHOM AESITEIIbHOCTH U )KM3HEHHBIX CUTYaIUsIX;

CaMOCTOSTENIbHO COCTABJISITH IUIAH pEUIeHUsT MpoOJeMbl €  YYETOM
UMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NIPEANOYTEHUIA;

JABAaTh OLICHKY HOBBIM CUTYaLHsIM;

pacliMpsaTh paMKd ~ y4eOHOTro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTCHUH;

JenaTb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTUpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTbH 3a PEILIECHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKOU IPYAUIIMU B
pa3HbIX 0O0JACTSIX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM 0Opa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB LEIAM;

BIIAJCTh HAaBbIKAMU TO3HABATEIbHON pediekcur KaK OCO3HAHUS
COBEpUIAEMBIX JECHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB H
OCHOBaHM1, UCIIOJIB30BATh NPUEMBI pedIeKCHH ISl OLIEHKHU CUTYaIlMH, BEIOOpa
BEPHOI'O PEILLICHHUS;

YMETh OLEHHWBATh PUCKA M CBOECBPEMEHHO NPUHUMATHh PEUIEHUSA IO HUX
CHUKEHHIO;

IIPUHAMAaTh MOTUBBI M ApryMEHThl JAPYIHX IPHU AHAIU3E PE3YJIbTATOB
NEATEIIbHOCTH;

3) npuHsATHE Ce0s U APYTrUX:

NPUHUMATh Ce0sl, MIOHWMAas CBOU HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThI JIPYTUX I[P AHAIM3E PE3YJIbTAaTOB
NEATEIIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UILIMH JPYTOro YeIoBeKa.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpenmerHbie pe3ynbraThl ocBoeHHs mporpammbl COO mo Ouonornu Ha
0a30BOM ypOBHE BKJIIOYAIOT croenuduyeckue s ydeOHOro mpeamera
«buonorus» Hay4yHbIC 3HAHUS, YMEHHS M CIOCOOBI EHCTBUI MO OCBOCHUIO,
MHTEpPIpETallud H MpeoOpa3oBaHUIO 3HAHWMA, BHJBI JACSITEIBHOCTH II0
MOJyYEHUI0 HOBOTO 3HAHUS W TPUMEHEHUWIO 3HAHUN B PA3IMUYHBIX Y4eOHBIX
CUTyaIlusX, a TakKe€ B PEATbHBIX JXU3HEHHBIX CHUTYallUsiX, CBSI3aHHBIX C
ouonorueir. B mporpamme mpeaMeTHbIE pe3yabTaThl MPEICTaBICHBI 1O T0JIaM
o0yueHus.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» ¢ 10
Klacce TOJDKHBI OTPAXKATh:

cOpPMUPOBAHHOCTh 3HAHUH O MECTE W pOJIM OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBCHHO-HAYYHON KapTHHBI MUpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE
POCCHHCKMX H 3apyOeKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OWOJIOTHH,
(GYHKITMOHATTLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHS )KU3HCHHBIX 3a]1a4;



YMEHHUE PaCKpbIBaTh COJAEP)KaHUE OMOJOTUYECKUX TEPMUHOB U MOHSITHI:
KU3Hb, KJIETKA, OpraHu3M, MeTabosin3M (0OMEH BEHIeCTB W MpeBpalleHUue
SHEPruu), TroMeocTa3 (camMoperymsiius), YpPOBHEBas OpraHu3aiusi >KUBBIX
CHUCTEM, CaMOBOCHPOU3BEACHHE (penpotyKuus), HACJIeICTBEHHOCTb,
MU3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHHUE Hu31aratb OMOJOTMYECKHE TeOopuu (KJIETOYHAas, XpOMOCOMHas,
MYTallMOHHAsI, LIEHTpajbHas [OTMa MOJEKYJISIpHOW Ouosioruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 1ieHTpax MHOTooOpasus u
MPOUCXOXKIEHUST KyIbTypHbIX pacteHuid H. V. BaBuiora), omnpenensarsb
IPaHUIIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIaIeTh METOJJaMU HAYYHOIO IMO3HAHUS B OMOJIOTUU: HAOIIOIEHUE
Y OMHMCAaHUE )KUBBIX CUCTEM, IIPOLIECCOB U SIBIICHUN, OpraHU3alMsI U MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa, BBIIBM)KEHHE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY MCCIEAyeMbIMU BEIMYUHAMH, OOBSICHEHUE MOITYYEHHBIX
PE3yNIbTATOB, UCIOIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB M MPEBPAILEHUs] YHEPTUU B KJIETKE, (DOTOCHHTE3A,
IUIACTUYECKOTO M IHEPreTHYecCKOro oOMeHa, XeMOCHHTEe3a, MUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYaJIbHOTO pPAa3BUTHUA OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOTYyYEHHbIE 3HAHUA JJIs1 00BICHEHHS] OMOJIOTUYECKUX
MIPOLIECCOB U SIBJICHUH, JIs1 IPUHATHUS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM
KU3HU C 1EJIbI0 oOecriedeHus: 0€30MaCHOCTH CBOETO 3J0POBbS U 310POBbS
OKPYXAIOIUX JIIOJeH, COONMI0JIeHUsT HOPM TPAaMOTHOIO TOBEJIEHUS B
OKpYXalolllel MPUPOJIHON cpenie, MOHUMaHUEe HEOOXOJUMOCTH MCIOJIb30BaHUS
JOCTHXKEHUM COBPEMEHHOM OMOJIOTMM U OMOTEXHOJOTUH [JIsl pallMOHAIBLHOTO
IPUPOAOIIOIH30BAHNUS;

YMEHHUE pelllaTh »3JIEMEHTapHble TEeHETHYECKHe 3aJaud Ha MOHO- U
TUTHOPUIHOE CKpEIMBAHKE, CLEIJIEHHOE HAclleJOBAaHUE, COCTABIISTH CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHUS JIs MIPEACKA3aHUs HACIIEIOBAHUS PU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATH Ja00paTOpHbIE U MpaKTUYeCKHe paboThl, COOII0IATh
mpaBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKU OIICHUBATh W HUHTEPHPETUPOBATH HHGOPMALIIIO
OMOJIOTUYECKOTO COJCpPKAHUS, BKIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS W3
pa3NMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOM wuHGpOpMaIUu, Hay4yHO-
NOMYJISIPHBIE MAaTepUaibl), ITUYECKUE aCIIEKThl COBPEMEHHBIX MCCIEAOBAHUMN B
OMOJIOTHH, MEIUIIMHE, OMOTECXHOJIOTHH;

YMEHHUE CO03JaBaTh COOCTBEHHbIE MHUCHbMEHHBIE M YCTHBIE COOOUICHUS,
00001masi OUONOrMYecKyl0 HWH(pOpMAIMI0O M3 HECKOJbKHX HCTOYHHMKOB,
IPaMOTHO MCTOJb30BaTh MOHATUMHBIN anmnapaT OUOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO npenmMera «buonorus» ¢ 11
Klacce JOJIKHBI OTPAKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTUU B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa W HAyYHOI'O MHUPOBO33PEHHUS, O BKIIAJE
POCCHMCKUX M 3apyOeKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUU,
(yHKIMOHAIBLHON TPaMOTHOCTH YeJIOBEKA JJIsl PEIICHMS] )KU3HEHHBIX 3a]1ay;



YMEHHUE PaCKpbIBaTh COJEp)KaHUE OMOJOTUYECKUX TEPMUHOB U MOHSITHI:
BUJI, TOMyJsAlMs, TEeHOMOH, OBOJIONMSA, JBWXKYIIHE CHIbl ((haKTOphI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTUYECKUE (PAKTOPbI, FKOCUCTEMA, TPOYIIEHThI, KOHCYMEHTHI, PEIyIICHThI,
ey TUTaHus, IKOJIOruueckas nupamuaa, ouoreoneHos, onochepa;

yMEHHUE u3JiaraTh OHOJIOTMYECKHE Teopuu (dBONIOLMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactBa K. M. bapa, uepenoBaHus TiiaBHbBIX HampaBieHUN U
nyteit sBomonnu A. H. CeBeprioBa, yuenus o 6uochepe B. 1. Bepnanuckoro),
ONpeaeNsATh TPAHULBI X TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

yMEHUE BJIa/IeTh METOJJaMU HAYYHOIO IMO3HAHUS B OMOJIOTUU: HAOII0IEHUE
Y OMHMCAaHMUE )KUBBIX CUCTEM, IPOLIECCOB U SIBIICHUN, OpraHU3allMsl U POBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa, BBIIBI)KEHHE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIEAYyeMbIMU BEIMYUHAMH, OOBSICHEHUE MOITYYEHHBIX
PE3yNIbTATOB, UCIIOIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACNATh CYHIECTBEHHbIE MPU3HAKU CTPOCHHUS OHOIOTHYECKUX
O00OBEKTOB: BHUJOB, MOMNYJSALUA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreoIeHO30B U JIKOCUCTEM, OCOOEHHOCTH TIPOLIECCOB: HACIEICTBEHHON
U3MEHYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHus,
NPUCHOCOOJICHHOCTH OpPraHu3MOB, JEUCTBUS HKOJOTMYECKUX (HaKTOPOB Ha
OpraHu3Mbl, T[EpEeHOCa BEIIECTB M MOTOKAa SHEPrMHM B HSKOCHUCTEMAX,
AHTPOIOTCHHBIX M3MEHEHUW B JKOCHUCTEMax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIIECTB U OMOT€OXUMUUYECKHUX ITUKIIOB B Onocdepe;

yMEHUE MPUMEHSTH MOTyYEHHbIE 3HAHUA 151 O0BICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SBJICHUM, NIl MPUHATHUS MPAKTUYECKUX PEIICHUI B TOBCEIHEBHON
KU3HU C 1EJIbI0 oOecredeHus: 0e30MaCHOCTH CBOErO 3J0POBbS U 310POBbS
OKPYXAIOIUX JIIOJeH, COONI0JIEHUsT HOPM TPAMOTHOTO TOBEJIEHUS B
OKpYXalolllel MPUPOJTHON cpelie, MOHUMAaHUEe HEOOXOJUMOCTH MCIOJIb30BaHUS
JOCTHXKEHUN COBPEMEHHOMU Oounonoruu LTSt palMOHAIBHOTO
IPUPOAOIIOIH30BAHNUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOTUYECKHE 3a7adyd, COCTaBJISATh
CXEMBI MIEPEHOCA BEILIECTB U SHEPTUH B SKOcHCcTeMax (L[eNu MUTaHus);

YMEHHUE BBINOJIHATH Ja00paTOPHbIE U MpaKTUYeCKhe paboThl, COOII0IATh
paBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKU OIIEHUBATh W HUHTEPHPETUPOBATH HHGOPMALIIIO
OMOJIOTUYECKOTO COJCPKAHUS, BKIIOYAIONIYIO IICEBJOHAyYHbIE 3HAHUS W3
pa3NMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOM uH(pOpMaIuu, Hay4yHO-
NOMyJISipHbIE ~ MaTepuaybl), pPacCMaTpUBaTh TJIOOAIbHBIE JKOJIOTHYECKUE
po0IeMbl COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHUE CO037aBaTh COOCTBEHHBbIE MHUCHMEHHBIE M YCTHBIE COOOUICHUS,
0000mmass Ouojornueckyro HMHGOPMAIIUIO W3 HECKOJBKHX HCTOYHHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUHHBIN anmnapar OHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue KoanuecTBO 4acoB
DJIeKTpOoHHbIe (L (ppoBbIE)
n/ pa3aejioB U TEM KonTpoabHble Ipakruyeckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
I NporpaMmel padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
XK € CUCTE
2 HBBIC CHCTEMDL X 1 https:/m.edsoo.ru/L7K105N9Q
OpraHu3aIus
XUMHYECKHUH COCTaB U
3 8 1 https://m.edsoo.ru/A614J7HSH
CTPOEHUE KJIETKH
KusaenesreapbHoC
4 BHEACATEIRHOCTD 6 https://m.edsoo.ru/W4T1H4X1L
KJIETKU
Pa3sMmHuoxeHnue n
5 WHIUBUAYAIBHOE 5 1 https://m.edso0.ru/BOIM3D10Q40
pa3BUTHE OPTraHU3MOB
HacnencrseHHOCTE U
6 U3MEHYUBOCThH 8 1.5 https://m.edsoo.ru/K4Q4P373Y
OpraHU3MOB
Cenek OpraHu3MOB.
7 JICKIA OPrafusmon 3 https://m.edsoo.ru/GSFSQOR3K
OCHOBEI OMOTEXHOIOTUHA
8 Pe3epBHOE Bpems 1 https://m.edsoo.ru/D40108L0OS
OBIIEE KOJIMYECTBO
34 0 4

YACOB II1O ITPOTPAMME



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KIIACC

HauMeHOBaHUE KoaunuecTBO YacoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KonTposabHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
NporpamMmsbl padoThI padoThI
OBOIOIIMOHHA
1 BOJIOTHOHHAA 9 1 https://m.edsoo.ru/R6GOTOB2H
ononorus
Bo3HukHOBEeHME 1
2 pa3BUTHE KU3HU 9 0.5 https://m.edsoo.ru/YOH2Q3P9A
Ha 3emie
Opranusmel u
3 OKpY>KaroIast 5 1 https://m.eds00.ru/QOF7W3Q4C
cpena
Coo0mrecTBa u
4 9KOJIOTUYECKHE 9 https://m.eds00.ru/Z3D9Q3V0S
CUCTEMBI
5 Pe3epBHOE Bpems 2 https://m.edsoo.ru/POD3V1J6C
OBIIEE KOJIMYECTBO
YACOB I1O 34 0 2.5

I[TPOIT'PAMME



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne
1| Tema ypoka
/ KosmnuecTBo yacos
n
Beero KounTpoa DJIeKTpOHHbIe U POBbIE
bHBIE IMpakTnyeckune o0pa3oBaTte/ibHbIE PecypChl
padoTsl padoTsI
1 buosnorus B cucteMe Hayk 1 https://m.edsoo.ru/L3INSX6G2Y

Meto1bl TO3HAHUS KUBOU MPUPO/IBI.
[TpakTuueckas padota Ne 1

2 «/Mcnonp30BaHuEe pa3IMYHBIX 1 0.5 https://m.edsoo.ru/J3G9X4D7E
METOJIOB MPHU U3YUYEHUU

OHOJIOTHYECKUX OOBEKTOBY

BHoIOrMyecKie CUCTEMBI, IPOLIECCH
3 > TIpott 1 https://m.edsoo.ru/P6ASWS5C2X
Y UX U3YUEHUE

XUMHYECKHH COCTaB KIETKU. Boma n
4 A 1 https://m.edsoo.ru/HIK8A6CIF
MUHEpaIbHBIE COTH

5 Benku. CocTaB u cTpoeHne OeITKoB 1 https://m.edsoo.ru/Q6J215K 1]

depMeHTHI — OHUOJIOTHYECKHE

I
6 Karanusatops. Jlaboparopras 1 0.5 https://m.edsoo.ru/P8Q204TOF
pabota Ne | «M3yuenue

KaTaJINTUUECKOU aKTUBHOCTHU



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F

(dbepMeHTOB (Ha IpUMepe aMIIIa3hl
WJIM KaTajasbl)»

MaTpUYHOI'O CUHTE3a

7 VYrnesoasl. JInnuael https://m.edso0.ru/Q8Y8G5J1B
Hyxknennoseie kucinotel. AT® https://m.edsoo.ru/M1Q8NOYSC
HcTopus 1 MeToAbl U3YUEHUS

9 p A i https://m.eds00.1u/AOPOE1L6Q
kieTku. Kierounas teopust
Kierka kak neoctHast )KxuBas

10 H https://m.edso0.ru/ISBOY9Z1IN
cucremMa
CTpoeHue HyKapuoOTUYECKON KIIETKH.

JlaboparopHuas pabota Ne 2
«3y4yeHne cTpoeHus KIETOK

11 paCTeHHIA, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/USC3M3A10
OakTepuii oI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOTIpETapaTax u ux
OIIVICAaHUE

12 OOMeH BelecTB Wi MeTadoIN3M https://m.edsoo.ru/W3W7F8M9B

13 dotocuHaTE3. XEMOCHHTE3 https://m.edsoo.ru/E1Z2R009B

14 | DOueprerudeckuii 0OMeH https://m.edsoo.ru/H3D3Y6VOH
JKu3HeHHBIN ITUKIT KIETKH. Jlenenne
KIeTku. Muto3. JlabopaTopHas

15 | pabota Ne 3 «Habmronenne Muto3a B 0.5 https://m.edsoo.ru/EOX7D6P5C
KJIETKaX KOHYMKa KOpPEITKa JTyKa Ha
TOTOBBIX MUKPOTIpEnapaTax
Buocunres Oenka. Peakims

16 H https://m.edsoo.ru/E3R8I3D8J



https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J

17

Tpancnsnus — OnocuHTe3 Oenka

https://m.edsoo.ru/ESTONSW9H

18

Hexnetounsie hopMbl )KU3HH —
BUPYCHI

https://m.edsoo.ru/J3B9G7A8B

19

@opMBbI pa3MHOKEHHUS OPTraHU3MOB

https://m.edsoo.ru/P7EOV8VOS

20

Meiios

https://m.edsoo.ru/VOS8G3A6W

21

OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
Jlaboparopnas pabota Ne 4
«M3y4eHue cTpoeHus MojIoBbIX
KJIETOK Ha TOTOBBIX
MUKpOIpernaparax»

0.5

https://m.edsoo.ru/B5SG7Q9N3B

22

NuauBrunyansHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/A8SEWIF2F

23

I'enernka — Hayka o
HaCJICACTBCHHOCTH U U3MCHYHMBOCTHU

https://m.edsoo.ru/E2A4C4G51

24

3aKOHOMEPHOCTH HaCIIeTOBAHHS
MPU3HAKOB. MOHOTHOpHTHOE
CKpEIMBaHUE

https://m.eds00.ru/X0T3G9D4X

25

JurunbpumHoe cKpemuBanue. 3aK0H
HE3aBHCUMOT'0 HACJIEJOBAHHUS
MIPU3HAKOB

https://m.edsoo.ru/USM0QOT6M

26

CleIUIeHHOE HACIEI0OBaHUE
npu3HakoB. JlaboparopHas pabota
No 5 «M3yuenue pe3ynbTaToB
MOHOTUOPHUIHOTO U AUTHOPHIHOTO
CKpELMBAHUA Y JPO30(HIIBI HA

0.5

https://m.edsoo.ru/B3F9A3Y7K



https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K

TOTOBBIX MUKpOIIpenapaTax»

27

I'enetuka noma. Hacienosanue
HpI/I3HaKOB, CHCIUICHHBIX C ITOJIOM

https://m.edsoo.ru/F6T4COV1Z

28

HN3menunBocTh. HenacnencrtseHuas
W3MEHYHBOCTh. JIJabopaTopHas
pabota Ne 6. 3yuenne
MOIU(DUKAITIOHHON U3MEHUYNBOCTH,
MOCTPOEHNE BAPUALIMOHHOTO Psifia U
BAapUALIMOHHON KPUBOI»

0.5

https://m.edsoo.ru/SOLOX1US5SX

29

HacnencrBeHHast ©3MEHYMBOCTb.
JlaboparopHuas pabota Ne 7.
«AHanmu3 MyTanui y 1po30(uis Ha
TFOTOBBIX MUKpPOIpErapaTax»

0.5

https://m.eds00.ru/X008Q8M6C

30

I'eHeTnka yenoBeka

https://m.edsoo.ru/K9JOM1Y4N

31

Peszeprubiit ypok. O60011€HIE TIO
Teme «HaciaencTBeHHOCTh U
U3MEHYHNBOCTb OPTaHU3MOBY

https://m.edsoo.ru/H2D5SH9X4W

32

CernekIus Kak HayKa M IpoIecc

https://m.edsoo.ru/W9F9POH3Y

33

MeTtoabl U JOCTUKEHHUSI CEIIEKLINU
pacTeHUM U KUBOTHBIX

https://m.edsoo.ru/D2L0OY6L3S

34

buorexnonorus kak orpacib
MIPOU3BOACTBA

https://m.edsoo.ru/Y9Q2W2U4V

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34



https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V

11 KIIACC

Ne ni/m Tema ypoka

KoanuecTBO 4acoB

DJIeKTPOHHBIe N (ppoBbIe 00pa3oBaTelbHbIE Pecypchl

Bcero

KouTtpoJbHbie IpakTHyeckune
padoThI padoThI

OBOJIIOINSI U METOIEI €6
W3y4YeHUS

https://m.edsoo.ru/T1A2H00O4W

Hcropus pazsurus

2 MpeICTaBICHUA 00 https://m.edsoo.ru/K4X7N1R3K
3BOJIIOLINH
3 MuKpos3BOIOLUS https://m.edsoo.ru/D2U6E3B0Y

[Tonynsuust kak
3JIEMEHTapHas €ANHUIA
BUJIA U 3BOJIIOLINY.

4 Jlaboparopnas pabota Ne 1
«CpaBHEHHE BUJIOB 11O
MOP(OJIOTHUECKOMY
KPUTEPUIO»

0.5 https://m.edsoo.ru/O9U2MS5L5H

JBHoKyIIHE CUIIBI

5 (amemeHTapHBIe (PAKTOPHI) https://m.edsoo.ru/RIBSI6ASL
IBOJTIOINH
E i 0TO

6 CTCCTBCHHRII OTOOp H €10 https://m.edsoo.ru/H2R2B9K4P

dopmbI

Pe3ynbTaThl 3BOTIOLNM:

IpUCTIOCOOTIEHHOCTD

0.5 https://m.edsoo.ru/X2U8Z1K4N



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N

OpPraHu3MoB U
BU000pa30BaHUeE.
JlaGopaTtopHnas pabota Ne 2
«Omnucanue
MIPUCTIOCOOTICHHOCTH
opraHu3Ma u €€
OTHOCHUTEIIBHOTO XapaKTepar»

Hanpasnenus u nmytu
MaKpO3BOIIOIIHI

https://m.edsoo0.ru/N3B0G3K9D

HeobpaTumocTs 3BOIIONNN

https://m.edsoo.ru/Z7H7Q5R9]

10

Ucropus xu3nu Ha 3emiie u
METOMBI €€ U3Y4CHUS

https://m.edsoo0.ru/K2G8W1Z2W

11

['umoTe3sl MPOUCXOKACHHS
JKA3HU HA 3eMiie

https://m.eds00.ru/U6O4K7W7W

12

Pa3Butue xu3Hu Ha 3eMiie
0 3paM U TIepHoIaM

https://m.edsoo.ru/K3B9Q0H4U

13

OCHOBHBIE ATaITbI HBOJIOLIUN
PaCTUTENBLHOTO U )KUBOTHOT'O
mupa. [IpakTudeckas padora
No 1 «M3yuenne
HCKOMAeMbIX OCTaTKOB
pacTEHU U )KUBOTHBIX B
KOJIIEKIIHSIX )

0.5

https://m.edsoo.ru/Q6E3C3IW7X

14

CoBpeMeHHas cuctema
OpraHUYECcKOT0 MHUpa

https://m.edsoo.ru/G5TOA6UOG

15

OBOJIIOINS YEJIOBEKA

https://m.eds00.ru/M2G5Q6F5N



https://m.edsoo.ru/N3B0G3K9D
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N

(anTpomnorenes)

16

JBwxymwme cuitbl (pakTops)
aHTpOIIOTeHe3a

https://m.edsoo.ru/P1HSB7N2Y

17

OcHOBHEBIE CTaaUU
DBOJIIOLIMU YEI0BEKA

https://m.edsoo.ru/D2J2T6Z0L

18

UYenoBeveckue pachl U
PUPOJIHBIE aanTaluu
YyeJioBeKa

https://m.edsoo.ru/Y6J6T6R3P

19

PesepBHBI ypOK.
O0001IEeHE 10 TEME
«Bo3HUKHOBEHHE U
pa3BUTHE KU3HU HA 3eMIIE»

https://m.edsoo.ru/Z8H8D6MEB

20

DKOJIorus Kak HayKa

https://m.edsoo.ru/ W2W7M17Z8Y

21

Cpenpl oOuTaHus u
HKOJIOTHUECKUE (PAKTOPBI

https://m.edsoo.ru/A5Q4Z8V1L

22

AobuoTtndeckue (HaxTopsl.
JlaGopaTtopnas pabota Ne 3.
«Mopddonoruueckue
0COOEHHOCTH pacTeHuil u3
Pa3HBIX MECT OOUTAHHUS.
JlaGoparopHas pabota Ne 4.
«BnusgHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KOJIeyCca

0.5

https://m.edsoo.ru/FSM2L3R&8S

23

BuoTtnueckue paxkropsl

https://m.eds00.ru/Q9Z3R2Y0Z

24

DKOJIOTHUYECKHE

0.5

https://m.edsoo.ru/HSJ8R3NI9P



https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P

XapaKTepUCTUKU
nonyisauuy. [Ipakruaeckas
pabota Ne 2 «IToxcuér
IUIOTHOCTY HOIYJIALAN
Pa3HBIX BUJIOB PACTCHUID»

Coo0b1ecTBa OpraHu3MOB —

25 https://m.edsoo.ru/Z6J8HOG&B
OHOLIEHO3
]

26 KOTOTHHCCKHE CHCTEMET https://m.edsoo.ru/L4F7FOR2W
(3KOCUCTEMBI)
OCHOBHBIE TOKA3aTEIN
DKOCHUCTEMEL.

27 DKOJIOTMYECKUE TUPAMUJIBI. https://m.edso0.ru/G3M3T9D20
CBOMCTBa DKOCHUCTEM.
Cyxkueccus

28 | IIpuponHbie 3KOCUCTEMBI https://m.edsoo.ru/X9K 1X9S6l
A

29 | /MITPOTIOTCHIRE https://m.edsoo.ru/PSD2AOFST
3KOCHUCTEMBI
b — 3]

30 mocgepa — riodanyuas https://m.edsoo.ru/M60O1B3B6R
JKOCHUCTEMA 3EMIIU
3aKOHOMEPHOC

31 HOMEPHOCTH https://m.eds00.ru/G3X3B7G9A
CylIecTBOBaHHs OHochepbl
q §)

32 CI0BEUCCTBO B OHOCHEpe https://m.edsoo.ru/N2Q8H4U71
3emiu
C

33 | OCYHICCTROBAMHE IPHPORT https://m.edsoo.ru/Y8Q8X900G
U 4EI0BEYECTBA

34 | PesepBHbIN YPOK. https://m.edsoo.ru/E6M1R5V2D



https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D

0O00011eHME TEMBI
«Coo01ecta u
JSKOJIOTHYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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2.5







IHNPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Kox npoBepsiemoro
pe3yjabTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJabTAThl 0CBOCHUS OCHOBHOI 00pa3c
cpeaHero o0uero o0pa3oBaHus

CdopmupoBaHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYE
B (hOpMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHpa
BKJIaJIE POCCUICKUX U 3apyOeKHBIX YyUEHBIX-OMOJIOTOB B Pa3BUTH!
rPaMOTHOCTH YEJIOBEKa ISl pELICHUS KU3HEHHBIX 3a/1a4

YMeHHe pacKpbIBaTh COJEpKaHWE OMOJOTHYECKUX TEPMHHOB U TTOHS
MeTabonm3M (OOMEH BEIIEeCTB W MPEeBpalleHue SHEPruu), TOMEoCTa
OpTaHU3aIys )KUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PETIPOIYKIINS), Ha
POCT U pa3BUTHE

YMeHue wu3narath OHMOJIOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMH:
Mengensi, T. Moprana, H.W1. BaBunoBa) u ydeHus (0 IIEHTpax MH
KynbTypHbIX pacteHuil H.M. BaBuiosa), onpenensiTe rpaHuIbl X IPUME

YMeHue BIaJeTh METOJaMU HAyYHOTO TO03HAHUS B Onojoruu (Habroae
MPOIIECCOB M SIBJICHUW; OpTaHW3aIUs W TPOBEACHHE OMOJOTHYESCKOT
THIIOTE3bI; BBISBJICHHE 3aBUCUMOCTH MEXIY HCCICIYSCMBIMU BEITUYHE
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHITHHA, TEOPUH W 3aKOHC
OCHOBAHUH TIOJYYCHHBIX PE3YJIHTATOR)

YMeHHE BBIIEIATH CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KJIIETOK IPOKAPUC
MHOTOKJICTOYHBIX OPTraHU3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHa BEIII
KJeTKe, (DOTOCHHTE3a, TUIACTHMYECKOTO W JHEPreTHYeCKOro oOMeHa,

OHHOIIOTBOpeHI/IH, pa3MHO)KeHI/I5I, I/IHI[I/IBI/II[yaHBHOFO pa3BI/ITI/I}I OpFaHI/I3M

YMeHue npuMeHSTh MOJTy4YeHHbIE 3HaHUS N7 00BSCHEHUS! OMOJIOTHYEC
MPUHATHS TPAKTUUYECKUX PEIICHUN B MOBCEAHEBHON KM3HU B IENIAX 00
3I0pOBbS M 3I0POBbsS OKPY’KAIOLIUX JIOACH, COONII0IEHNS HOPM I'PaMoOT
MPUPOJHON cpenie; TOHUMaHUuEe He0OXOIMMOCTH UCTIOIb30BAaHUS JTOCTHE
OMOTEXHOJIOTHH JIsl pAllMOHAJILHOTO MPUPOAOIOIB30BAHUS

YMeHue pemarb 3JeMEHTapHble T€HETUYECKHEe 3aJjaud Ha MOHO-
CIIETVIEHHOE HAcJEeJ0BaHUE; COCTaBISATH CXEMbl MOHOTHOPHIHOIO CK
HACJIEJOBaHMsI PU3HAKOB Y OPraHu3MOB

YMeHHe BBINOJHATH JIAOOPATOPHBIE M TMPAKTHUECKUE padboThI, COOI
y4eOHBIM U JJaOOPAaTOPHBIM 000PYJOBAHUEM

YMeHue KpUTHUYECKH OICHHBATh W HHTEPIPETUPOBATH HH(POPMAIHIO
BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS W3 Pa3IMYHbIX HCTOYHHKO!
MaTepuabl); STUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEJOBaHHI B OMOJIOT




10

YMeHune co3maBaTh COOCTBEHHBIE MHCHBMEHHBIE W YCTHBIE COOOIIE]
WH(pOpPMaIUIO 3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIIOIL30BaTh ITOH

11 KITACC

Kox nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJbTAThl 0CBOCHUS OCHOBHOI 00pa3c
cpeaHero o01ero oo0pazoBaHus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIH OUMOJIOTUU B CUCTEME HAYYE
B (hOpMHPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAy4YHOH KapTUHBI MHpa
BKJIaJIE POCCUICKUX U 3apyOeXHBIX Yy4YEHBIX-OMOJIOTOB B Pa3BUTH!
I'PaMOTHOCTH Y€JIOBEKa JIJIsl peHIeHUs] )KU3HEHHBIX 3a]a4

YMeHHe pacKpbhIBaTh COJEpKaHWE OWOJIOTHYECKUX TEPMUHOB M TTOHSTI
ABONIONUS,  JABMXKYyIME  Ccuiibl  ((akTOphl)  DBOJIOIUH,  IIPH(
BUI000pa30BaHue, IKOJOTHUECKUE (HaKTOPBI, IKOCHCTEMA, TPOIYIICHTHI,
MMUTaHUSI, SKOJIOTUYECKas MUpaMuIa, OuoreoreHos, ornocdepa

YMmeHue uznaraTb OMOJOTHUYECKHE TEOPUH (IBOJIOLMOHHAS Teopus Y.
ABOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTU (3apoabilieBoro cxonactsa K.l
HanpasiieHu# u myreit sBomoru A.H. CeBepiioBa, yueHus o 6uocdepe
I'PaHUIbl UX IPUMEHUMOCTH K KUBBIM CHUCTEMaM

YMeHue BIaZeTh METOJaMU HAyYHOTO TI03HAHUS B Onojoruu (Hadroae
MPOIIECCOB M SIBJICHUI; OpTaHW3aIis W TPOBEACHHE OMOJOTHYESCKOT
THIIOTE3bI; BBISBICHHE 3aBUCUMOCTH MEXIY HCCICIYSCMBIMU BEITUYHE
PE3yJIbTaTOB, HMCIOJIb30BAaHHBIX HAYYHBIX MOHITHHA, TEOPUH W 3aKOHC
OCHOBAHUH TIOJYYCHHBIX PE3YJIHTATOR)

VYMenune BBLACIIATh CYHICCTBCHHBIC IMMPU3HAKNU CTPOCHUA 6I/IOJIOFI/I‘-I€CKI/I}
NPOJYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OUOICOIICHO30B M 3KOCH
HACJICJICTBEHHOW HM3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHUI000D
OpPTraHU3MOB, JIECTBUS IKOJOTHUECKUX (DAaKTOPOB HAa OPTaHU3MBI, IEPEH!
AKOCHUCTEMAaX, aHTPOIOTCHHBIX M3MEHEHHUI B 3KOCHCTEMax CBOCH MeECT
OMOTCOXMMHIYECKHX IIKIOB B Onochepe

YMeHne npuMeHSTh MOJTy4YeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTHYEC
MPUHATHS TPAKTUYECKUX PEIICHUN B MOBCEAHEBHON KM3HU B IENAX 00
3I0pOBbS M 3I0POBbsS OKPYKAIOLIUX JIOACH, COONII0IEHNS HOPM I'PaMoOT
MPUPOAHON cpefie; MOHUMaHHEe HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTH
JUIS palliOHaJIbHOTO MPUPOIONOIB30BAHUS

YMeHue pemiath 3JIeMEHTapHbIE OWOJIIOTUYECKHE 3aJadd, COCTABIISTI
SHEPTUU B IKOocHcTeMax (I[N MUTAHNSA)

YMeHHe BBIMOJIHATH J1TA0OpAaTOPHBICE M TPAKTHYECKHE pPadOThI, COOI
y4eOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM




YMeHHe KpUTHYECKH OIICHWBATh W HHTEPIPETUPOBATH WH(POPMAIHIO
BKITIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHHUS W3 Pa3IMYHBIX HCTOYHUKO
MaTepuabl); paccCMaTPUBATh TJIOOAIBHBIC IKOJOTUUECKHUE MPOOIEMBI CC
OTHOIIICHHUIO K HUM COOCTBEHHYIO TIO3HIIUIO

10

YmMmenue CO3JaBaThb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIC COOGH.[GI
I/IH(bOpMaI_[I/IIO N3 HCCKOJIbKUX HCTOYHUKOB, 'PAMOTHO HMCII0JIb30BAThH ITOH




IPOBEPAEMBIE DJIEMEHTBI COAEP/ KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COAECPKAHUS

buonorus kak Hayka

1.1

buonorus — Hayka o kuBOM mpupoze. Pomp Ouonoruu B (GOpMUpPOBAHUHU COBpEM
Cucrema OMONOTHUECKUX HAYK

1.2

MeTonsl TO3HAaHUS JKUBOW TpUPOALI (HAOMIOAEHHME, OKCIEPUMEHT, OIHUCAHU(
MOJICJIMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX )

JKuBbIe cuCTEMBI U KX OopraHu3sanus

2.1

JKuBbie cuctemsl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus ouonoruu. CBoHCTBa OMOCHCT

2.2

VYpoBHU oOpraHuzanuu OHMOCHCTEM: MOJIEKYIIPHO-TEHETUYECKHH, KICTOYHBINA, O
BUJIOBOH, 9KOCUCTEMHBIN, OMOChEPHBIN

XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTAB KIIETKA. XUMHUYECKUE DJIEMEHTBI: MAKpPO3JEMEHTBI, MHUKPO3]
BeulecTBa. OyHKIMU BOJIbI U MUHEPAJIBHBIX BEIECTB B KIIeTKE. [loaaep:;xanue ocMoTH

3.2

benku. CoctaB u cTpoeHne 6€KOB. AMUHOKHCIIOTH — MOHOMEpHI OenkoB. HezameHnun
AMHWHOKHUCJIOTHBI COCTaB. YPOBHU CTPYKTYpPhl O€JIKOBOH MOJIEKYJbI (II€PBUY
YETBEPTUYHAS CTPYKTYpa). XUMHYECKHE CBOMCTBA OeKOB. bruonornyeckue GyHKINY |
®depmeHTsl — Ononorndeckue kKaraausatopbl. CTpoeHue (GpepMeHTa: aKTHBHBIN IEH’
Kodepmentsl. Buramuasl. OTianursi GepMEHTOB OT HEOPTaHUUECKUX KaTaIU3aTOPOB

3.3

YrneBoabl: MOHOCaxapuabl (IJIFOK03a, pudo03a U JIe30KCHpr003a), aucaxapuisl (cax
(KpaxmaJ, TTIMKOTeH, LeJUT0103a). buonornyeckue GyHKINUN yrieBOIOB.

JMnuasl: TPUTTULEPUABI, cTepouabl, pochomunuast. I'napopunsHO-THAPOPOOHBIE CB
aunuoB. CpaBHEHHUE YTIIeBOJIOB, OCIKOB U JIMMUA0B KaK HICTOYHUKOB SHEPTHH

34

Hyxnennoseie kucnotsl: JJHK n PHK. Hykieotnabsl — MOHOMEpBI HYKJIEUHOBBIX KHC
Crpoenue u pyakuuu PHK. AT®: ctpoenue u GyHKIIHN

3.5

[utonorust — Hayka o kietke. Kiierounast reopusi. MeToabl U3ydeHUs KIETOK

3.6

Knetka kak nenoctHas »xuBasi cuctema. OOiue Mpu3HaKy KJIETOK: 3aMKHYTasl Hapy:
KaK FeHeTHYECKHI armapar, CUCTeMa CHHTe3a Oellka

3.7

Tumb! KI€TOK: SyKapHOTHUECKasi U pokapuoTudeckas. OCOOEHHOCTH CTPOSHUS MPOK:
cTeHka Oaktepuil. CTpoeHHE >YKapHOTHUECKOW KJeTKH. OCHOBHBIE OTIMYMS PAacT!
KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPBHI KJIE€TOK — KJIETOYHAsl CT€HKA, TIIMKOKAJIMKC, UX (PYHKIIHI
cBoiictBa u QyHkiuu. [uromnazma u e€ opranounapl. OTHOMEMOpPAHHBIE OPTAHOWIBI 1




(OI1C), anmmapat I'ombmxu, 30coMbl. [ToryaBTOHOMHBIE OpTraHOU Bl KJIETKH: MUTOXOH
MUTOXOHAPUI 1 Tactul. Buasl mnactun. HememOpaHHbIe OpraHOuAbI KJIETKH: prOOCC
KryTuku. OYHKIIMU OpraHoUA0B KJIeTKHU. BriroueHus

3.9

SAnpo — perynsaTopHblii neHTp kineTku. CTpoeHHe siapa: saepHas 000JI0YKa, Kap
XpOMOCOMBI

3.10

TpaHCcoOpT BELIECTB B KIETKE

}KI/ISHGHGHTGHBHOCTB KJICTKHU

4.1

OOMeH BemiecTB, WM MeTa00IM3M. ACCUMIUIAIUS (TIACTHYECKU OOMEH) U TUCCUMM
JIBE CTOPOHBI E€AWHOTO Tporiecca MeTabonm3ma. Tumsl oOMEHa BEIECTB: aBTOTP
(dbepMEeHTOB B OOMEHE BEIIECTB U IPEBPAIICHUH YHEPTHHU B KICTKE

4.2

®dorocunre3. CeroBas u TeMmHOBas (a3bl (orocuHTe3a. Peakium QorocuHTe3a
3Havenne (HOTOCHMHTE3a I KU3HMU Ha 3emie. BimsHue ycmoBuii cpeapl Ha (HoOTOCH
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMmocruHTe3. XeMOCHHTE3UPYIoIIHe OakTepruu. 3HaUYeHUE XEMOCHHTE3a IS KU3HU Ha

4.3

DOHepreTuyecknii 0OMeH B KJeTke. PaciiernieHne BelecTB, BbIACICHHE U aKKyMYITUD
PHEpreTHYecKoro oomena. [nmkonus. bpoxenue u ero Buasl. KucimopomgHoe OKC.
O} PeKTUBHOCTH IHEPreTUIECKOr0o 0OMeHa

4.4

Peakun matpuunoro cunresa. ['enernueckas nHbopmanus u JJTHK. Peanuzarus renc
I'enetnueckuii kom U ero cpoiicTBa. TpaHckpunuusi — maTpuuHblii cuHTe3 PHK.
Koauposanue amunokucnot. Poias pubocom B 6rocunTe3e Oenka

4.5

Hexnerounsie popmel xu3Hu — BUpYychl. McTtopust oTkpeitust BupycoB (1. VBaHor
KHU3HEIeATENIbHOCTH BUpycoB. bakrtepnodaru. bonesHu pacTeHuid, KUBOTHBIX H U
Bupyc ummynonedurnuta yenoBeka (BUY) — BozOymutens CIIM[a. I[Ipodumakt
3aboseBaHUM

PazMHOXeHUE U MTHAMBUIYAIBHOE Pa3BUTHE OPTaHU3MOB

5.1

KneTounslii muki, win >KM3HEHHBIA LUK KieTku. MHTepdaza m mwuro3. Ilpouec
Pemnukanus — peaxkuus marpuuyHoro cuntesa JHK. Crpoenue xpomocom. Xpol
JIMninouaHbIl M TaluIOMIHBIA XPOMOCOMHBIE HaOopbl. XpomaTuisl. LluTomoruu
WHJVBUIYaJIBHOTO Pa3BUTUS OPTaHU3MOB.

Henenne knetkn — murto3. Craguu mutosa. [Ipoueccel, npoucxoasime Ha pa3HbIX
CMBICJI MUTO3a

52

@opMbl pa3MHOXKEHHSI OpPraHHW3MOB: Oecrosioe U TMosioBoe. Buabl Oecrnonoro |
MOYKOBAaHWE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOE
KJIOHMPOBaHHE OPraHU3MOB, €T0 3HAUYE€HUE JJISl CEJICKIINH

5.3

[TonoBoe pa3MHOXKeHHE, €T0 OTINYUS OT OECIOI0ro.
Meiio3. Cragun wmeiosa. Ilpoueccel, mpoucxopsimue Ha cragusx Mednosa. [l
Kpoccunrosep. buosnornuecknii cMpIca ¥ 3HaU€HUE Meio3a

54

["amerorenes — mporiecc 0O0pa30BaHUS IOJIOBBIX KIETOK Yy XUBOTHBIX. [loyioBBIE
OOpazoBaHue M pa3BUTHE IMOJOBBIX KJIETOK — rameT (CHepMaTo30u, SHIEKIEeTK
Oco0EHHOCTH CTPOCHHS SUIIEKIIETOK U criepMaTo30ua0B. OmiogorBopenue. [lapreror




5.5

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). DOMOPHOHAIIBHOE pa3BUTHE (AMOpHOTEHE3).
y TIO3BOHOYHBIX KMBOTHBIX: JpoOjeHHe, racTpyisauus, opraHoreHes. IlocTan
MOCTAIMOPHUOHAIIBHOTO Pa3BUTHUSA: TpsAMOe, HempsMoe (MMYuHOYHOE). Brusnme cj
(akTopbl, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pazButue pacteHuii. OHTOreHe3 BETKOBOI'O PAaCTEHUSI: CTPOCHUE CEMEHH, CTa]

HaCJ'IeI[CTBeHHOCTI) N U3MCHYUBOCTH OPIraHN3MOB

6.1

[Ipenmer u 3amaum reHeTuku. Vctopus pa3BUTHS T€HETUKHU. BKiIag poCCHMCKHX U
FeHeTUKU. MeToAbl TeHETUKH (THOPUAO0IOTHYECKHUM, HUTOT€HETUYECKHM, MOJIEKY]
reHeTHu4YecKre NoHsITHA. [ 'eHeTndyeckasi CUMBOJIMKA, UCIOJIb3yeMas B CXeMaX CKpPELIHB:

6.2

3aKOHOMEPHOCTH HACJENOBAaHUS IPU3HAKOB, ycTaHOBJIEHHbIE . MenneneM. MoHO
eanHoo0pa3ust ruOpuIoB NepBoro nmokosneHus. [lpaBuino noMuHUpoBaHHs. 3aKOH pa
4uCTOTHI rameT. [I0JHOE U HEMOJIHOE TOMUHHUPOBAHUE.

Jurubpuanoe CKpeuMBaHWe. 3aKOH HE3aBHCHMOTO HACIEIOBAaHMS MPU3HAKC
JUTHOPUIHOTO CKpEIMBaHUSA. AHanM3Mpyrollee cKpemuBaHue. Mcmonb3oBanue aHa
OIIpeieNIeHUs] TEHOTUIIA 0COOH

6.3

CueruieHHOe HacnefoBaHue mNpuzHakoB. Padora T. Moprana mo CIETUIGHHOMY He
CLIETUICHHUS T€HOB B Pe3yJbTaTe KPOCCUHTOBEpa. XPOMOCOMHAs TEOPHS HACIIEACTBEHH(
I'enetuka mona. XpPOMOCOMHOE OIpeNeeHHe Toya. AYTOCOMBI W  TOJOBBIE
rereporaMmeTHble opranu3Mel. HacienoBanue npu3HakoB, CIEIIEHHBIX C ITOJIOM

6.4

N3menuuBocTh. BUOLI HM3MEHUYMBOCTHU: HEHACHIENCTBEHHAs U HaclencTBeHHas. Pc
W3MEHYMBOCTH. XapaKTepUCTHKA MOAM(MUKAIIMOHHOW W3MEHUYMBOCTU. BapuanmoHHE
Hopma peaknuu mnpusHaka. KomnyecTBeHHbIE W Ka4eCTBEHHBIC NPH3HAKH U
MOAM(UKAITMOHHONW U3MEHYHBOCTH

6.5

HacnenctBenHasi, iy reHOTUIIMYECKAs, U3MEHUYMBOCTh. KoMOMHATHBHAST M3MEHYHBO
OCHOBa KOMOWHATMBHOM W3MEHYMBOCTH. MyTalMOHHAs M3MEHYMBOCTH. Kirac
XPOMOCOMHBIE, TeHOMHbIE. YacToTa M NPUYMHBI MyTanuil. MyTareHHble (akTopsbl.
HacieacTBeHHol n3Menunsoctu H.M. BaBuiiosa

6.6

I'eneruka yenoBeka. Kapuotun udenmoBeka. OCHOBHBIE METOIbl T€HETUKH YEJIOBEKA:
[IUTOTCHETHYECKUH, OHOXUMUYECKHH, MOJEKyIsIpHO-TeHeTHYecKuidi.  CoBpemer
MOJITHOTEHOMHOE CEKBEHHPOBaHWE, TCHOTUIMPOBAHHWE, B TOM YHCJIE C IOMOIIBIO
3a00eBaHUsl YEJOBEKa: TEHHbIE O00JIe3HH, OOJE3HM C HACJIEICTBEHHOW Tpepa
Oone3nn. ComaTHyeckue ¥ TeHEepaTHUBHbIE MyTalud. [IpuUHIUIBI 370pOBOTO
NpOPUIAKTAKK ¥ JICYEHUS TEHETHYECKUX OoJyie3Hel. MeanKo-reHeTHYecKoe
METUITMHCKOW T€HETUKH B TIPEIOTBPAIICHUH 1 JICUCHUU TCHETHYECKUX 3a00JI€BaHUM U

Cenekiust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekuusi Kak Hayka M MpoOLECC. 3apOXKICHHE CEIEKIMM U JOMECTUKALMS. Yde
MPOUCXOXKICHUSI U MHOT000pa3us KyJbTYPHBIX pacTeHuH. LIeHTphl MpOUCXO0XKICH
nopoza, mTaMM

7.2

CoBpeMeHHBIE METO/IBI CeJIeKIMU. MacCcoBBI U UHAMBHUIYaJIbHBII OTOOPHI B CEIEKIIH
OKCTephepa. BIM3KOpOACTBEHHOE CKpemuBaHue — WHOpuauHr. Ywucras JIUHUS.




['eteposuc, nnn rubpugHas cuia. HepoacTBeHHOe CKpellMBaHUWE — ayTOPUIMHT.
ycrexu. VMCKycCTBEHHBIM MyTareHe3 W MOJIyYEeHHUE MOJMIUIONAOB. JlOCTHXKEHUS C¢
MUKPOOPTraHU3MOB

7.3

buorexHonoruss kak orpacib IpPOU3BOACTBA. ['€HHas WH)KEHEpHs. OTambl CO3J
TpaHCTE€HHBIX OpraHu3MoB. Knetounas unxenepus. Kierounsle KyabTypbl. MUKPOKIIC
KiionnpoBanue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOT
I'MO — renernuecku MOAM(PHUIMPOBAHHBIE OPTaHU3MBI

11 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

DBOJOLMUOHHAS OUOIOTU

1.1

DBOIIIONIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa 3BONMONMU. [lall€eOHTOIOTHYECKHE: TOCIEIOBATEILHOCTh MOSBICHH
JIETOMHCH, TIepexoaHbie GopMbl. broreorpaduueckne: CXoICTBO M pa3nuuue ¢ayH
OMOPHOTIOTHYECKUE: CXOJCTBA U PA3IUYHs SMOPHOHOB PAa3HBIX BHIIOB MTO3BOHOYHBI
TOMOJIOTHYHBIC, AaHAJOTHYHBIC, PYIUMEHTAPHBIE OpraHbl, aTaBU3MBL. MOJEKy
MEXaHU3MOB HACJICJICTBEHHOCTH  OCHOBHBIX METa0OJIMYECKUX MTyTeH Y BCEX OPTaHU3)

1.2

OpomtonmonHas teopus Y. [lapsuna. [Ipennocsiiky BOSHUKHOBEHHS JapBUHU3MA. [|
no /lapBuny (M30BITOYHOE Pa3MHOKEHUE NPU OTPAHUYEHHOCTU PECYpPCOB, HEONPEE
CYIIECTBOBaHME, €CTECTBEHHBIH 0TOOD)

1.3

Cunrerndeckast Teopust 3Bosronuu (CTD) u ocHOBHBIE €€ 1Mo0KeHUus. MUKPOIBOJIIOL
Y DBOJIIOLIUU

1.4

JBxymme cuibl ((pakTopbl) HBOIIOIUKN BUIOB B MpHpoje. MyTalMOHHBIA Tpoliecc
[Monynsumonnsie BoMHBI M apei¢ reHoB. M3omsaums m murpanus. EcrecTBeHHbIH
sBOMOLIMH. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[IpucrnocobaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Botouuu. [IpumMeps! mpucmnocobie
Y UMO0AAITAlUH.

Bun u Bunoo6pasosanue. Kputepun Buga. OcHOBHBIE (hOpMBI BUA00OPA30BAHUS: T€OT

1.5

MaxponsBosrorusi. @opMbl 3BONMOLUE: (DUITETHUECKasl, JUBEPreHTHAas, KOHBEPTreHTHA:
HBOJIFOLIUU

Bo3HUKHOBEHUME U pa3BUTHE KU3HU HA 3eMiie

2.1

JlonayuHble NIpEACTaBICHUS O 3apOKICHUU KU3HUA. HaydHbIe TUIIOTE3b BOSHUKHOBEH
naHCIepMus. XUMHUYECKas 3BONIOLUA. ODKCIEPUMEHTAIBHOE IOATBEPXKICHUE XHM
sTamnel Omonorunueckoit sBomonuu. I'unoreza PHK-mupa. IlepBble KIETKH U UX 3BOJ

TPYIII )KUBBIX OPraHU3MOB




2.2

PazButue xxu3Hu Ha 3emiie 1o spaMm U nepuoaam. Karapxeil. Apxeiickas u mpoTepo30r
MEepPHOIbI: KeMOPUICKHA, OpPJIOBUKCKUMN, CHUTYPHICKUM, JEBOHCKUM, KAMEHHOYTOJIbHB]
€€ Mepuobl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaiiHo3oiickast spa W €€ mepuoabl: MaJ€Or€HOBbI, HEOTCHOBBIM, AHTPOMOTECHOBE
reoJIOTHYECKHX MporeccoB. OCHOBHBIE ATAlbl 3BOIIOIUU PACTUTEIHLHOTO U )KUBOTHOT
U )KUBOTHBIX. [losiBIeHUE, paclBET U BHIMUpPAHUE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHn4CCKOro Mrupa Kak OTpa>XCHUC 3BOJIIOLIUHA. OCHOBHBIE CHCTEMATHUYCCK]
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OBOJIIOLMS YeJIOBEKAa. AHTPOMOJIOTUSI Kak Hayka. Pa3BuTHe MpeacTaBIeHUH O TIPC
U3y4eHus aHTpornoreHesa. CxoJCcTBa U pa3Iuyusl YeJIOBEKa U )KUBOTHBIX. CucTeMaTHU«
JBwxkymue cuisl (hakTophl) aHTpororeHesa. HaciaeactBeHHass M3MEHUUBOCTh U €CTE
00pa3 >KM3HU, U3TOTOBJIEHUE OPYAUM Tpya, MbIIIEHUE, pEUb

2.5

OcCHOBHBIE CTaJUM M BETBM 3BOJIOLUM YEJIOBEKA: aBCTPAJIONUTEKU, YenoBek ywm
UYenosek HeaHaepTranbCKkuii, YenoBek pa3syMHbId. Haxogku MCKONaeMbIX OCTAHKOB,
pacnpocTpaHeHust, 00bEM rOJIOBHOTO MO3Ta, 00pa3 JKU3HH, OPYIHSI

2.6

Yenoseueckne packl. OCHOBHBIE OoNbIIE€  pachl:  eBporeougHas  (eBpa:
(3xBaTropHasibHas), MOHTOJOHMIHAs  (a3MaTCKO-aMepUKaHCKas). YUepTel  MpHCH
YeJIOBEUECKUX Pac K YCIOBUSM CYIIECTBOBaHUs. EMMHCTBO uenoBeueckux pac. Kpurur

OpranusMbl 1 OKpy>Karolas cpea

3.1

DKOJIOTHSl KaKk HayKa. 3ajayd U pasfeibl 3KOJIOTMH. METOoNbl 3KOJIOTHYECKUX
MupoBo33peHne. Cpelibl 00MTaHUs OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3TyIITHAS, TOYBEH

3.2

Oxonoruueckue gakropsl. Kmaccudukarus skogorudecknx GakTopoB: aOMOTHIECKHUE
JleticTBHE SKOJTOTUYECKHUX (DAKTOPOB HA OPTraHU3MBI

3.3

AbuoTtnueckue GakTopsl: CBET, TeMIepaTypa, BIaxkHocTb. Portonepuoansm. [Ipucmnoc
abuornyeckux pakTopoB. buogornueckue puTMbI
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buotnueckue ¢aktopsl. Bumbl OMOTHYECKUX B3aMMOJCUCTBUI: KOHKYPEHITUS, XHUIIIHE
KOMMEHCAIM3M  (HaXJICOHWYECTBO, KBAapTHPAHTCTBO), aMEHCAJU3M, HEHTpall
B3aMMOJECICTBHII 15 CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOJHBIX COOOLIECTBAX

3.5

DKOJIOTHYECKUE XAPAKTCPUCTHUKU  TOIYJIAIUHA. OCHOBHBIE TIOKa3aTeIn MomyJis

POXIAACMOCTh, CMCPTHOCTDH, IPUPOCT, MUTpALTUA. I[I/IHaMI/IKa YUCJICHHOCTHU IOMYJIAINA

Coo0111ecTBa ¥ 3KOJIOTHUYECKUE CUCTEMBI

4.1

Coo0b1ecTBO opranu3mMoB — 6uoreHo3. CTpyKTypbl OMOIIEHO3a: BHI0BAasi, IPOCTPAHCT
Bunsi-nomuuanTtel. CBg3u B OMOLIEHO3€E

4.2

DKOJIOTHYECKHE CHUCTEMBI (3KocHCcTeMbl). [loHsATHE 00 3KOCHCTEME M OMOTEOIeHO3e
9KOCHCTEMBI: TPOAYIICHTHI, KOHCYMEHTBHI, pEeIyleHTh.. KpyroBopor BemecTB u
Tpodudaeckue (mumieBsie) ypoBHH 3KOCUCTEMBI. [TumieBsie nenu u cetr. OCHOBHBIE TIC
NPOAYKIHS. DKOJIOTUYECKHE MUPAMHUIBI: MPOIYKIIMH, YHUCICHHOCTH, OuoMacchl. CBC
camoperyJsinus, pazputue. Cykueccus




4.3

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO MJIU IIUPO]
AHTpPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMbl. buonormuect
arpo3KoCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak GakTop ycToiunBocTH s3kocucteM. CoxpaHeHHEe OMOIOTUYECKO]

4.4

VYuenue B.M. Bepnaackoro o 6uocepe. I'panuiisl, cocraB u cTpykTypa Ouochepsl. -
Ocobennoctu Ouocdepsl Kak TIIOOATBEHOM 3KOCHUCTEMBI. JIMHAMHYECKOE PaBHOBECH
KpyroBopoTs! BemecTB 1 OMOre0XMMHUYECKHE ITUKIIBI 3JIEMEHTOB (yTriIepoaa, a30Ta). 3¢

OMOMBI CyIIN

4.5

YenoseuecTBo B Onocdepe 3eMan. AHTpOIIOTeHHbIE W3MeHeHUs B Onocdepe. [ modas]
OcHOBa palMoOHAILHOTO YIPABICHHUS MPUPOAHBIMH PECypCaMH M WX UCIIOJIb30BaHUE.
PUPOIBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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