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Pabouas mporpamma mno yue6HOMy mnpenmery «buonorusi» (6a30BbIii  ypOBEHB)
(mpenMetHass o0macth «EcTecTBeHHO-Hay4YHBIE TMpPEAMEThI») (Jajiee COOTBETCTBEHHO —
nporpaMMa 1O OHOJOTHHM, OHWOJIOTHsS) BKJIIOYAET MOSICHUTEIBHYIO 3allMCKy, COJepKaHue
oOydeHus, IUIAHUPYEMbIE pe3yJbTaTbl OCBOCHMSI MPOTpamMMbl MO OHUOJOTHH, TEMaTHYECKOe
IUIAHUPOBAHMUE.

[losicuutenpHast 3amucka OTpa)kaeT oOOIIMe IEeNMd M 3aJaud U3ydeHus OWOJIOTrHH,
XapaKTEPUCTHKY TICUXOJIOTUYECKUX IMPEINOChUIOK K €€ M3YyYeHHI0 O0YyJaroIMMHCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TakKe IMOAXOAbl K OTOOpY COJEp)KaHUs, K OIpeAeseHUI0
IUIAHUPYEMBIX PE3YJIbTaTOB.

Copep:xanue 00y4eHUs PACKPbIBAET COJEp KATENIbHBIC JIMHUU, KOTOPHIE MpEiararoTcs
JUIs 0053aTEILHOTO N3YUEHHS B KAKIOM KJIacCe Ha YPOBHE CPEIHETO 001IeTro 0Opa3oBaHusl.

[Tnanupyemble pe3yabTaTbl OCBOGHUS IPOrPaMMBbI 110 OMOJIOTUHU BKIIIOYAIOT JIMYHOCTHEIE,
METaIlpeIMETHbIE pEe3yJAbTaThl 3a BECh IEPHOA OOY4YEeHHS Ha YPOBHE CpEIHEro oOIIero
o0pa3oBaHus, a TAKXKe MPEIMETHbBIE TOCTHKEHUS 00y4aroIIerocs 3a KaKIblid roJ] 00yueHusl.

MNOACHUTEJBbHASA 3ATINCKA

[Ipu pazpaboTke mporpaMMsbl M0 OMOJIOTHH TEOPETUUYECKYIO OCHOBY IS ONpPEICIICHUS
MOJIX0/0B K (OPMHUPOBAHMIO COAEp)KaHUS ydeOHoro mnpenmera «buomorus» cocTaBuiu:
koHentyanbuble mojoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LEJeH, Coaep:KaHus,
pe3yJIbTaTOB OOYyYCHUS W TPEeOOBAHMI K YPOBHIO MOATOTOBKH BBHITYCKHHKOB, TOJOXCHHS 00
o0IMX LEesIX M MPUHIUINAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHErO
obmero odbpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKESHUS O CrielH(UKe OUOJIOTHH,
e€ 3HAUYCHUWU B TO3HAHUU KUBOW MPHUPOABI U 00ECHEYEHHUU CYIECTBOBAHHS YEIOBEYECKOTO
oOmiectBa. CoryiiacHO Ha3BaHHbBIM MOJIOKEHUSAM OIPEJIEIEHbl OCHOBHBIE (YHKIIUHU IPOTPAMMBI 110
OHOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu Taét MpeaCTaBICHUE O TeNIIX, 00 00IIeH cTpaTeruu 00y4eHus,
BOCIUTAHUS M Pa3BUTUS OOYyYarOIIMUXCS CcpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUS y4eOHOro Marepuana C
y4€TOM MEXIMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKK OOpa30BaTEIbHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00Yy4aroLIXCS.

B mporpamMMe 10 OHOJIOTHM TaKXKe YYHUTHIBAIOTCA TpPEeOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METaNpEeJAMETHBIM M MpPEeIMETHBIM pe3ylnbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB yu4€OHO-TIO3HABATEIBLHOMN JIEATETbHOCTH/y4eOHBIX IEUCTBUN 00yUYaIOIIUXCS 110
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUsL.

B mporpamme no 6uonorun (10-11 kiaccel, 6a30BbIli ypOBEHb) peaii30BaH MPHUHIIUII
MPEeMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HeW MpocMaTpuBaeTCs
HAIpPaBJIEHHOCTh Ha PAa3BUTHE 3HAHWM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIlMi  JHMYHOCTH, DKOJOTUYECKOTO  MBIIUICHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoaHoii cpene. [loaTomy Hapsay ¢ H3ydeHHUEM O0IIEONMOIOTHIECKIX TEOPH, a TaK)Ke 3HAHUHN
O CTPOCHHWH HBBIX CHCTEM pPA3HOTO paHra W CYIIHOCTH OCHOBHBIX IMPOTEKAMIINX B HHUX
MIPOIIECCOB B POrpaMMe MO OMOIOTHH yIeJIeHO BHUMAHUE UCIIOJIb30BAHUIO MOJTYUYEHHBIX 3HAHUHT
B TIOBCCJIHCBHOHW JKM3HH JUIsl PEIICHUS TPHKIATHBIX 33734, B TOM YHCIE: TPOPUITAKTHKU
HACJICICTBEHHBIX ~ 3a00NIeBaHUN  YelOBEKa, MEIMKO-TEHETHYEeCKOrO0  KOHCYIbTHPOBAHMS,
000CHOBaHHUS HKOJIOTUYECKHU I1eJIeCO00pa3HOro MOBEJACHHS B OKpYXKarollel MpUpOIHOM cpele,
aHaM3a BIMSIHUS XO3AHCTBEHHOW [EATEIHHOCTH YENOBEKAa HAa COCTOSHHE TMPUPOTHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHMMAHMS K NPUKIAJAHON HANpaBIE€HHOCTH Y4eOHOTrO
npenMera «bHONIOTHS MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECTIEUeHUs YCIOBHUH IS PEUIeHUS
OJIHOM M3 aKTyalIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaraer
dbopMupoBaHHE Yy OOYYAIOIIUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSM IUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.



[Tporpamma 1o OMOJOTUU SBJISIETCS OPHUEHTUPOM JUIS COCTABJICHUS PabOYHMX MPOTPaMM,
aBTOPBI KOTOPBIX MOTYT MPEJIOAKUTH CBOM BApUAHT MOCIEA0BATEIIBHOCTH U3YUYEHHUS U CTPYKTYPbI
yueOHOro marepuana, cBo€ BujeHUe myred popmmpoBanus y oOyuarommxcs 10—11 kmaccos
MPEeIMETHBIX 3HAHUM, YMEHUH U CIIOCOOOB y4eOHOM IEesATeNbHOCTH, a TaKKe METOAMYECKUX
peLIeHMId 3a]]a4 BOCIIUTAHUS U PAa3BUTHS CPeICTBAMH yueOHOTro npenmera «buonorusy.

buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMAeT BakHoe MecTo. OH
obecrieunBaeT (popMupoBaHue y OOydarOUIMXCS TPEACTABICHUNH O HAy4YHOW KapTHHE MHpA,
pacuupsieT 1 00001IaeT 3HaHUS O KUBOM MPHUPOJE, €€ OTINYUTEIbHBIX IPU3HAKAX — YPOBHEBOU
OpraHM3alMl W HBOJIIOLMU, CO34aéT YCIOBUSA JUIA: IIO3HAHUS 3aKOHOB JKMBOH IPUPOIBI,
dbopmupoBanus (yHKIIMOHAJIHLHOW TPaAaMOTHOCTH, HABBIKOB 3JI0pOBOro M Oe3zomacHoro oOpasa
YKU3HU, 3KOJIOTUYECKOTO MBIIIJIEHUS], LIEHHOCTHOI'O OTHOIIEHUS K KUBOU IIPUPOJE U YETIOBEKY.

bonbmioe 3HaueHue OWONIOTHA UMEET TaKXKe [UIsl PEIIeHUs BOCIMTATENIbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oouero o0pa3oBaHus, couuann3anuu odyyaromuxcs. M3yuenue
Ouosorum ooecrneynBacT yCIoBuUs sl POPMUPOBAHUS HHTEIUICKTYaIbHBIX, KOMMYHHUKAIIHOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOM KYJIbTYpBl, CIIOCOOCTBYET HWHTETpaluU
OMOJIOTUYECKUX 3HAHUI C MPEICTABICHUSMU M3 JIPYIHMX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazBanHbie MONIOXKEHUS O MpeAHA3HAYCHUH Y4eOHOTO mpeaMeTa
«buonorus» cocTaBMIIM OCHOBY ISl OIIPEEICHUS TOAXO0I0B K OTOOPY U CTPYKTYPHPOBAHUIO €T0
CoJIepKaHusl, IPEJCTABIEHHOTO B IPOrpaMMe 110 OUOJIOTHH.

OT160p comepkanus yuebHoro npenmMera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
NO3HUIUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYarOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHUS, 3HaYUMbIe IS (hOpMHUpOBaHUS OOIIEH KYIbTYpPbl, OMpEIesonne
aJIcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpY’KAIOLIEH MNPUPOAHON cpesle, BOCTPEOOBAHHBIE B
MOBCEIHEBHOM KHU3HU U MPAKTHYECKON nesTenbHocTH. Ocoboe MECTo B ATOM CHUCTeMe 3HAHUI
3aHMMAIOT DJIEMEHTBl COJEP)KaHUs, KOTOpbIE CIy)KaT OCHOBOM Ui  (QOpMHUpPOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpUEHTALMAX JIUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUKU OMOJIOrH4eCKOro 00pa3oBaHusl.

CtpykTypupoBaHHe COJep>KaHUs y4eOHOro MaTepuana B MporpaMMe MO0 OHOJIOTHUU
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTAX
YKUBOM IIPUPOJIBL, O €€ yPOBHEBOM OPraHU3alMY U DBOJIIOLUH. B COOTBETCTBUY € 9TUM B CTPYKTYpE
yuebHoro npeamera «buonorus» BbIIETIEHBI CIEAYIOUINE coAepkKaTelbHble TuHuU: «buonorus
Kak Hayka. MeTozpl HayyHOro nmo3HaHus», «Kietka kak Oumonoruueckas cuctremay, «OpraHusm
Kak Omoisiornyeckas cucreMay, «CuctemMa U MHOrooopa3ue OpraHudeckoro Mupa», «BOJIHOLUS
YKUBOM NPUPOABD», « IKOCUCTEMBI U NIPUCYIITUE UM 3aKOHOMEPHOCTH.

Henbp u3yuenus yueOHoro npeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
00y4aromyUMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM XHUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIOJIb30BaTh 3T 3HAHUS JJII TPAaMOTHBIX JIEUCTBHI B
OTHOILIEHUH 00BEKTOB KUBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JoctuxeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcsl pelIeHueM CaeIyIoIuX 3a/1a4:

OCBOEHHE O0YYaroIIMMHCS CUCTEMBbl 3HAHUI O OHOJIOTMYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAaX, 3aKOHOMEpHOCTSX, TMIOTe3aX, MpaBUiaxX, CIY)KaIlMX OCHOBOHM Ui (opMHpOBaHHUS
IPEJICTAaBICHUH O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METO/JaX Hay4yHOTO IO3HaHUS,
CTPOEHUHU, MHOT000pasMM M OCOOCHHOCTAX >KHBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTHH;

¢dopmupoBaHre y OOydYalOIIMXCsSl MO3HABATENbHBIX, WHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHAIKM3a JAaHHBIX O MYTSIX Pa3BUTHUS B OMOJOTUH HAYYHBIX B3TJISOB,
U U OIXO00B K U3YUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliHy;

CTaHOBJIEHHE Yy oOydJarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOM TIPaMOTHOCTH,
pa3sBUTHE YMEHUN OOBSACHATH M OLEHHUBATH SIBICHHUS OKPYXAIOIEro MUpA KUBOW MPHPOJBI Ha
OCHOBaHUU 3HAHUH U OMBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;



dbopMupoBaHHe Yy OOYYarOIIMXCS YMEHUN HIUTFOCTPUPOBATH 3HAYCHHE OMOIOTHYECKUX
3HaHUW B MPAKTUYECKOW NEATEIbHOCTH YEeIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTUI U arpoOHOTEXHOJIOTHIA;

BOCHHUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH MO3HAHHS 4YEJIOBEKOM >XHUBON IPUPOJIBI,
HE00X0IMMOCTH OEpPEKHOTO OTHOUICHHUS K HEl, COOIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUN
OHMOJOTUYECKHUX UCCIIEJOBAHMIA;

OCO3HaHUE LIEHHOCTH OMOJIOTMUYECKUX 3HAHUU ISl NOBBILIEHUS] YPOBHS IKOJIOIMUECKON
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

IIPUMEHEHUE NTPUOOPETEHHBIX 3HAHUN M YMEHHUI B IOBCEIHEBHOM KU3HU JUIsl OLEHKU
MOCNEACTBUM CBOEH NEATeNbHOCTH MO OTHOIICHHIO K OKpYXarouled cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obiiero oopazoBanus «buonorusy», uzydyaemasi Ha 6a30BOM YpPOBHE,
SBIISICTCA O0SI3aTENbHBIM YYEOHBIM TNPEAMETOM, BXOISIIMM B COCTaB MPEAMETHOW 00JIacTH
«EcTecTBEHHO-HAYUYHBIE [TPEIMETHI.

OO011ee yuCIIo YacoB, pEeKOMEHIOBAHHBIX JIJIsl H3y4deHus Ononoruu — 68 yacos: B 10 kiacce
— 34 ygaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Heelo).

COIEPKAHUE OBYYEHUSA

10 KITIACC

Tema 1. Buosorusi kKak HayKka

buonorus kak Hayka. CBsi3b OMOJOTHUH C OOIIECTBEHHBIMHU, TEXHHUECKUMU U JPYTUMU
€CTCCTBCHHBIMU HayKaMu, (Qmiocoduei, 3TUKOW, ICTETUKONM W TpaBoM. Ponb Ouonoruu B
dbopMUpOBaHNUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CrucTeMa OHOJIOTHYeCKUX HayK.

MeTo/b1 T03HaHUS )KUBOU IPUPOJIbI (HAOJII0IEHUE, SKCIIEPUMEHT, OMIMCAHNUE, U3MEPEHUE,
KJ1accu(uKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

Jemoncmpayuu:

Ilopmpemur: Y. {apBun, I'. Mennens, H.K. Konbios, Jx. Yorcon u @. Kpuxk.

Tabnuywl u cxemsvi: «MeTOBI TO3HAHUS KUBOW TIPUPOJIBI.

Jlabopamopmusle u npakmuyeckue padomaoi:

[Ipaktnueckast padora Ne 1. «Mcnonb3oBaHME pa3iIMUHBIX METOJOB MPU H3YHYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMBbI U X OPraHU3aIUA

XKusbie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHusl Omonoruu. OTiMuYue >KUBBIX
CUCTEM OT HEOPraHWYECKOW MPUPO/IBI.

CpoiictBa OmocucteM M UX pazHooOpazue. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIA, OPraHU3MEHHBI,  MONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOC(hepHBI.

Jemoncmpayuu:

Tabnuyst u cxemvi: «OCHOBHBIE TPHU3HAKU >KU3HU», «YPOBHU OpTraHHU3AIUHN >KUBOM
TIPUPOIBI.

Obopyoosanue: monens moaekyisl JJHK.

Tema 3. XuMHnuyecKkuii cOCTaB U CTPOEHHE KJIETKH

XHUMHUYECKUH COCTaB KIETKU. XUMUYECKUE SJIEMEHThI: MAKPO3JIEMEHThI, MUKPOJIEMEHTHI.
Bojta 1 MuHepanbHbIE BEIIECTBA.

OYHKIMKA BOABI U MUHEpAIbHBIX BellecTB B kieTke. llomnepkaHue OCMOTHYECKOTO
OanaHca.

benxu. Cocta u ctpoeHue 0enkoB. AMHUHOKHCIIOTHI — MOHOMEpHI OenkoB. HesameHnumbie
U 3aMEHHMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYJbI (TIepBUYHAS, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

depMeHTHl — Ouonorudeckue kKaranuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. Otinuus  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aTOpOB.



VYraeBosl: MOHOCaxapuabl (TI0K03a, pr0o3a 1 1e30Kkcuprd03a), qucaxapuabl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmaj, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuaer:  tpurimnepuasl, Gochomunuasl, crepounsl. [mapodunbHO-THAPOPOOHBIS
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB M JIMIIHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunnossie xucnorsl: JJTHK 1 PHK. Hykieotuasl — MOHOMEpBI HYKIE€MHOBBIX KUCIIOT.
Crpoenne u ¢ynknum JIHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
byHKINN.

Huronorusa — Hayka o kierke. Kierounast Teopusi — npumep B3aUMOJCHCTBUS HIEH U
(akTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHS KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOmye mpu3Haky KJIETOK: 3aMKHYTasi Hapy)KHast
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: »JyKapuoTHYecKas W Mpokapuoruyeckas. OcCOOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHnE 5yKapHOTHUECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KHUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIHMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmaszmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpTraHOUbI KJIETKH: MUTOXOHAPUH, TTacTUIbL. [IporcxokaeHrne MUTOXOHIPHM U MacTua. Bus
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJH,
PECHUUKH, KT'YyTUKU. DYHKINN OPraHOUAO0B KIETKU. BKitoueHus.

SAnpo — perynsTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIETKE.

Hemoncmpayuu:

Ilopmpemeui: A. Jleenryk, P. I'yk, T. [lIBanu, M. Ulneitnen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusuc, P. ®panknun, K.M. bap.

Juacpammor:  «PacnpeneneHue XUMHUYECKMX JJIEMEHTOB B HEXHMBOM IPUPOLE»,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOW ITPUPOJIEN.

Tabnuywr u cxemol: «lleproanueckas TabauUa XUMHUYECKUX AJIEMEHTOBY», «CTpoeHHe
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CTpoeHue MojeKyibl Oenka», «CTpoeHue pepmeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTpoeHre 3yKapuoTHUECKOM
KIeTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpPOEHHE PpaCTUTENBHOM KIETKW», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIIeBOJbD, «JIUmuas».

Obopyoosanue: CBETOBOM MHUKPOCKOI, O00OpYAOBaHHE i MPOBEACHHs HaOIIOACHUH,
U3MEpPEeHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PACTUTENbHbBIX, KUBOTHBIX M OaKTepHaJIbHBIX
KJIETOK.

Jlabopamopnuvie u npakmuyeckue padomoi:

JIaGoparopHas pabora Ne 1. «/3yueHune KaTaluTHYECKOH aKTUBHOCTH (EepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JIaGoparopnas paGora Ne 2. «M3ydyeHue CTpOEHHS KJIETOK PACTCHUH, XKUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ZKusHeaesTeIbHOCTh KJICTKH

Ob6meH BemiecTB, WM MeTabOIM3M. AccUMWIAIMS  (TUIACTUYECKH OOMeH) U
JUCCUMUIIALIUSA (SHEPreTUYecKHii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Ponb
3aKOHOB COXPAHEHUs BEUIECTB U YHEPTUU B IOHUMAHUHN METa0OIU3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBINA U reTepoTpodHbIif. Ponb dpepmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@otocunte3. CperoBas u TeMHOBasg (aszbl (oTocuHTe3a. Peakuum ¢orocunresa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS KU3HH Ha 3emuie. Briusane ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.



XeMocuHTe3. XeMOCUHTE3UPYIOIIe OakTepuu. 3HAUCHUE XEMOCUHTe3a ISl )KH3HU Ha
3emuie.

DHepreTudyeckuii 0OMEH B KJeTKe. PaciiernyieHue BeIIeCTB, BBIICICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KIIETKE. DTarlbl S3Heprerudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimopospHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakumm wmarpuynoro cuHre3a. [eHermueckas wHbopmarus u JIHK. Peamuzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
matpuuHblii cunTe3 PHK. Tpancnsauusa — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie hopMmel sxu3Hu — BUpychl. Mcropust otkpbitus Bupycos (/.M. IBanoBckwmii).
OcoOeHHOCTH CTpOEHMSI U >KM3HEHHOTO LMKJIa BHpPYcoB. bakrepuodaru. bonesnu pacrenwii,
KUBOTHBIX M UYEJIOBEKA, BhI3bIBacMble BUpycaMu. Bupyc mmmyHnoneduuunra genosexka (BUY) —
Bo3Oyautens CIIMa. OOpaTHas TpaHCKpUIIMsS, peBepraza W HHTerpasza. lIpodwumakTika
pacmpocTpaHeHHS BUPYCHBIX 3a00ICBaHHIA.

Jemoncmpayuu:

Iopmpemur: H.K. Konbnos, .M. UBanosBckuii, K.A. Tumupsses.

Tabauyvr u  cxemv: «Tunel  nuTaHus», «Metabomuzm»,  «MUTOXOHIPHSI,
«QHepretuueckuii oomen», «Xnopormiact», «Dorocuntes», «Ctpoenue JHK», «Crpoenue u
dbyHkmonupoBanue reHa», «Cunre3 Oenka», «['eHermueckuid  kom», «Bupychi»,
«bakrepnodarn», «Ctpoenne wu xm3HeHHbd 1wKi Bupyca CIIHM/la, OGakxrepuodaray,
«Pemmukanmsa JJHK».

Obopyoosanue: monemu-ammukanuu «Yasoeane JJHK u Tpanckpumnius», «bruocuaTes
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB

Krnerounslii nuki, wiaM >KU3HEHHbIM UK kiaetku. Mutepdaza u mwuros. Ilpoueccsi,
npoTekaromue B uHTEpdaze. Permmmkanms — peakunss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOUIHBIM XPOMOCOMHBIE
Habopbl. XpomaTtuasl. LluTomornueckre OCHOBBI Pa3MHOXKEHUS U UHIMBUAYAIHHOTO PAa3BUTHUS
OpraHU3MOB.

Henenwne knetku — muto3. Ctaguu mutosa. [Iporiecchl, mponcxoasiire Ha pa3HbIX CTATUIX
MUTO3a. BHOTOrHYecKkuii CMbICT MUTO3a.

[Tporpammupyemast TuOeinb KJIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHS OpraHM3MOB: Oecmojioe U TMojoBoe. Buael Oecronoro
Pa3MHOKEHHUSI: JICJICHHE HaJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIINH.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.

Metios. Craguu wmeitosza. [lporeccsl, nmpoucxonsime Ha cTagusx Meinosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIc 1 3HaYEHUE MEH03a.

I'amerorenes — nponecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbBIE XKene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE TOJOBBIX KJIETOK — ramMeT (CrepMaTo30up,
AllleKsIeTka) — crhepMaToreHe3 M ooreHe3. (OCOOEHHOCTHM CTpOEHHs SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl 3MOPHOHATHHOTO PA3BUTHUS Y MMO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTpyJsIus,
opranorene3. [loctamOpuoHanpHOE pa3BUTHE. THIBI TOCTIMOPHUOHATHHOTO PA3BUTHS: MPIMOE,
HenpsiMoe (TIMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Pocrt u pa3zButne pacrenuil. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaIUU
pa3BUTHSL.

Jemoncmpayuu:



Tabruyst u cxemor: «POPMBI PA3MHOKEHUST OPTaHU3MOBY, «/[BOITHOE OILIIOOTBOPEHUE Y
IIBETKOBBIX PaCTCHUI», «BereraTuBHOE pa3sMHOXKEHHE pacTeHUY, «JleeHne KIeTKu 6aKkTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHEe XpoMOCOMb», «KieTouHnbli mukmy, «Perukarus
JHK», «Mutos», «Meiosy, «IIpsimoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MICKOTTUTAIOIIUX
U yesioBekay, «OCHOBHBIEC CTAJIMU OHTOTECHE3a.

ObopydosaHue: MHUKPOCKOI, MUKporpenaparsl «CrepMaTo30U/ibl MIEKOMUTAIOIIETOY,
«Sliuexnerka miekonuTaromero», «Kapuokunes B kjieTkax KOpemika J1yka», MarHUTHast MOJIEIb-
anmukanus «Jlenenne kinetkny», moaens JJHK, moaens Mmeradasznoit XpoMOCOMBEI.

Jlabopamopuvie u npakmuyueckue padomoi:

JlaboparopHas pabota Ne 3. «Habmronenne MuTO3a B KJIIeTKaX KOHYMKA KOpEelIKa JIyKa Ha
TOTOBBIX MUKPOMpEIapaTax.

JlaGoparopHass pabora Ne 4. «M3ydyeHHe CTpOEHUS MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3agaun reHetuku. HMctopus pa3BuUTHsS TEHETUKU. Ponp LUTOJIIOTMU U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiag poccuiickux u 3apy0eKHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroapl TEeHETHKUA (THOPUIOJOTUYECKUM, UUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETHUECKUE MOHATHUS. [ eHeTHYeckas CHMBOJIMKA, UCTIOJb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTM  HACJEJOBAHMS  NPU3HAKOB, YycTaHOBIeHHble [. Mengenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eAMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. ['mmore3a uwcrorel ramer. Ilomnoe u
HEIOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpelMBaHHE. 3aKOH HE3aBUCHMOTO  HACJeIOBaHUS  MPU3HAKOB.
[[uTOoreHeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEe CKPEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIPEICTICHHS T€HOTUIIA OCOOH.

CuennieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana 1o cremjieHHOMY
HacJe10BaHUIo TeHoB. HapyllieHue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. [ eHeTHUEeCKHEe KapThI.

I'enetnka moma. XpoMOCOMHOE OIpEAENIeHHUE 1MojJa. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHpie W reTeporaMeTHbie OpraHu3Mbl. HacnmemoBaHue TPHU3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBoCTh. Buibl ©3MEHYMBOCTH: HEHACIEICTBEHHAS U HAaCeACTBEHHAs1. Poib cpebl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKANUOHHOW HW3MEHUYHBOCTH.
Bapuanvonsslil psn n BapuanvoHHas kpusas. Hopma peaknuum npusnaka. KonnyecTBeHHbIE U
KaueCTBEHHbBIE IPU3HAKU U UX HOopMa peaknuu. CBoicTBa MOAN(PUKAIMOHHONW N3MEHYMBOCTH.

HacneacTBennas, wiy reHOTUNIUYECKAst, I3MEHYNBOCTh. KoMOMHATHBHAS N3MEHYHUBOCTb.
Meiio3 u TmONOBOM mTpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalMOHHAs
n3MeHYNBOCTh. Kitaccudukanus myranuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. YacTtoTa u
MPUYMHBL MyTaliii. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIOB B HACIEACTBEHHOU
m3menunBoctyu H.U. BaBuiiosa.

BuesaepHast HacCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uenoBeka. Kapmorun demoBeka. OCHOBHBIE METOJIBI TE€HETHUKH YeEJIOBEKa:
TeHealoTUYeCKUl, OJIM3HENOBbIM, ITUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpPHO-
reHetudeckuii. COBpeMEHHOE OIpeeICHHe TEeHOTUIIA: ITOJTHOTEHOMHOE CEKBEHHUPOBAHME,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ momoipio [I1[P-ananusa. HacnenctBeHHsie 3a0oneBaHus
YeJOBEeKa: TeHHbIe Oone3Hu, OO0Ne3HM C  HACIEACTBEHHON  MPEApacionoKEHHOCTHIO,
XpoMocoMHBIe ©Oone3Hu. ComaTudeckue W TeHepaTHUBHbIE MyTanud. CTBOJOBBIC KIETKH.
[TpuHtIMTIBI 3M10pOBOTO O0Opa3a >KU3HU, JUATHOCTUKH, MTPO(DHUIAKTHKA W JICYEHUS TeHETUYECKHUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTHPOBAHHE. 3HAYCHHE MEAUIMHCKOW TEeHETHKU B
MIPEIOTBPAIEHUH U JICUCHUH TEHETHISCKUX 3a00JICBaHHI YeTTOBEKaA.

JHemoncmpayuu:



Ilopmpemuwi: T'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepukon, H.B. Tumodees-
PecoBckwnii, H.W. Basunos.

Tabauyst u cxemovl: «MOHOTHOPHIHOE CKPEUIMBAHUE M €TO IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunOpumnoe ckpenmBanuey, «l{uTomorndeckue OCHOBBI AWUTHOPUTHOTO CKPEIIMBAHHS,
«Merio3y, «B3anuMoIeicTBUE allIeIbHBIX T€HOBY, «I €HEeTHUeCKuEe KapThl PACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBaHMS, CIEIUICHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Bunel wu3MenunBoctu», «MoaudukannonHas
W3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropan, «l'eHeTHKa Tpymnm KpoBu», «MyTamuoHHAs
U3MEHYUBOCTb.

Obopydosanue: Monenu-anmaukanuu «MoHOTHOpHIHOE CKpemuBanuey», «HermomHoe
JOMHUHHUpOBaHHEe», «uruOpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

Jlabopamopuvie u npaxmuueckue padomul:

JlaGoparopHas pabota Ne 5. «3yuenue pe3yabTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpELIMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpOIpEHapaTaxy.

JlaboparopHas pabota Ne 6. «M3yyeHrne MoAu(pUKaMOHHON N3MEHYMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

Jlaboparopnass pabGota Ne 7. «AHamu3 wMyTranuid y JApo30uibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiekunsi oprann3mMoB. OCHOBbI OMOTEXHOJIOT UM

Cenekius Kak HayKa M Ipolecc. 3ap0oKICHHUE CelNeKUUH U JoMecTukanus. Yuenue H.1.
BaBuioBa o 1eHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJIbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHMS TOMAIIHUX )KUBOTHBIX. COpT, HOPO/A, ITAMM.

CoBpeMEHHBIE METOJIbI CEeNICKIIMH. MacCOBBI ¥ WHAMBUIYAIBHBIN OTOOPHI B CENEKIIUU
pacteHuii u kuBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOpoACTBEHHOE CKpEIUBaHUE — UHOPUIAMHT.
Uucras nuaus. CkpeluBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuaHas cuna. HepoactenHoe
CKpemuBaHue — aytopuauur. OtmanéHHas ruOpuauzanus u e€ ycnexu. VICKycCTBEeHHBIN
MyTareHe3 W TOJyYeHUE TMOJUILUIONAOB. JIOCTHKEHUSI CEeNeKIUM PACTEHUW, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacib MPOU3BOJACTBA. ['€HHAs WMHXKEHEpHUsA. DTambl CO3IaHUS
pexombunanTHoi JIHK wu Tpancrenneix opranuzmoB. Knetounas wumxenepus. Kierounsie
KyIbTypbl. MUKPOKJIOHAILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mpobremsl.. MO -
TEHETUYECKU MOAU(DUIIUPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

Ilopmpemuvi: H.W. BaBunos, 11.B. Muuypun, I'.Jl. Kapneuenko, M.®. l1BaHOB.

Tabnuysr u cxemovr: kKapta «lleHTpBI MPOMCXOXKICHUS W MHOTO00Opa3usi KyJIbTYPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Pabotel akamemuka M.D. HWanoBa», «llomummonaus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTyphl U KJIOHHUpOBaHUE», «KOHCTpynpoBaHUE U TEPEHOC
TE€HOB, XPOMOCOM).

ObopyoosaHnue: MYISDKA TUIOAOB M KOPHETUIOAOB JTUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

Jlabopamopuusie u npaxmuyeckue padoomoi:

Okckypcusi «OCHOBHBIE METOJIBI U JOCTHUKEHHS CEJICKIIMU PACTEHUN M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOMCIBITATEHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBosIIOLIHOHHAS OMOJI0OTHS



[Ipennocsliku BO3HUKHOBEHUS 3BOJIIOIMOHHON TEOpUHU. DBOJIOLMOHHAs Teopus U €€
MecTO B Orojoruu. BiusHue 3BOIIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CupnerenbcTBa 3BoyoLMU. lanieoHTONOrMUYECKHE: MOCIEA0BATENbHOCTh IOSBICHUS
BUJIOB B MAJICOHTOJIOTUYECKOM JIETOMHICH, TIepexofHbIe popMbl. buoreorpadudeckue: cXoICTBO U
paznuuune dayH u GIop MAaTEPUKOB M OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA M pa3inuvs 3MOPHOHOB Pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomononHass Teopust Y. JlapBuna. Ilpennoceuiku BO3HUKHOBEHHS JapBUHU3MA.
JIBIKymue Cuibl  ABOJMIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE IIPH
OTPaHUYEHHOCTH PECYpCOB, HEONpenesiéHHas HW3MEHYMBOCTh, OOopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBoonnn (CTI) u e€ 0oCHOBHBIE TOJIOKECHHUS.

Muxkposontonus. [Tonynsanus kak eIuHUIA BU1a U 3BOJIOLUY.

JBuxymiue cuibl ((pakTophl) IBOJIOLUUA BUIIOB B Mpupoae. MyTallMOHHBIA IpoLecc U
KOMOWHATHBHAS H3MEHYHBOCTH. [ 10y IsIIOHHBIE BOJIHBI U Apeiid reHoB. N30y 1 Murpanms.

EctectBennblii 0T0Op — HampaBisitoluii ¢GakTop SBOMONUH. DOpPMBI €CTECTBEHHOTO
orbopa. IIpHCrIOCOONEHHOCTh  OPraHM3MOB  Kak  pe3yibTaT  ABOJMIOIUH. llpumepsr
MPUCTIOCOOICHHM Y OpraHu3MoB. ApoMop(hO3bl U UINO0AJANTAIIUH.

Bun u Bunoo6pazoBanue. Kpurepuum Buaa. OcHOBHblE (OpMBI BHI000pa30BaHUS:
reorpaduueckoe, SKOJIOrH4ecKoe.

Maxkpoapomtonusi. @opMbl 3BONIONUM: (pUiIeTHYECKas,, TUBEPreHTHasi, KOHBEPIeHTHas,
napasuiensHas. HeoOpaTuMOCTh SBOMIOIHH.

[Ipoucxoxaenue  OT  HecHEUAJIM3UpPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crienuanu3anys. AfanTuBHas pajdaiusl.

Jemoncmpayuu:

Ilopmpemur: K. Jlunnen, XK.b. Jlamapk, Y. [dapsun, B.O. KoBanesckuii, K.M. bap, O.
I'exkenpb, @. Miomep, A.H. CeBeprios.

Tabnuyer u cxemvl. «Pa3BuTHEe OpPraHMYecKoro Mupa Ha 3emie», «3apoiblln
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyIIECTBOBaHHEY,
«EctecTtBeHHbIit  0TOOp», «MHOroobpazue copToB pacTteHuity, «MHorooOpasue Mnoposa
JKUBOTHBIX), «JTonmynsiiumy, «MyTtanoHHast W3MEHYUBOCTHY, «Apomopho3bl»,
«Mnnoanantanumny», «OO0mas nereHepanusy», «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. lapsuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0neHHOCTh
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

ObopyoosaHue: KOIIEKIHS HACEKOMBIX C Pa3JIMYHBIMH TUITAMH OKPACKH, HAOOP TUIOIOB U
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaguyeckas kapra Mupa, KojuleKuus «DOpMbl COXPaHHOCTH MCKONAeMbIX
KUBOTHBIX U pacTeHHil», Mozaens ammuukauusa «llepekpéct XxpomMocom», BIa)KHbIE Iperaparbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (OpMbI KPbUIbEB U OKPACKH TEJA).

Jlabopamopuvie u npakmuyueckue padomoi:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POIOTHUESCKOMY KPUTEPHUIOY.

JlaGoparopnast pabora Ne 2. «OmnwucaHue MNPHUCIIOCOOJEHHOCTH OpraHu3smMa u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE JKM3HH HA 3emJie

JloHayuHbIe MIpeCTaBICHUS O 3apOXKIE€HUH KU3HU. HaydyHble runoTe3sl BO3HUKHOBEHUS
XKHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYEecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMHUUECKON
sBomtonnu. HauanbHele Tanbl Ononorndeckoii apomroiuu. [ unoreza PHK-mupa. ®opmupoBanue



MEMOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE INPOTOKJIETKU. llepBble KIETKM W UX 3BOJIOLHA.
PopMHpPOBAaHHE OCHOBHBIX T'PYIII >KMBBIX OpraHU3MOB. Pa3BuTue XKnW3HU Ha 3emiie MO 3paM U
nepuonam. Karapxeit. Apxelickas u nporepo3soiickas 3pbl. [lameo3oiickas 3pa U €€ nepuoabl:
KeMOpHUHCKUH, OPJOBUKCKHUH, CHITYPUIUCKUHN, JEBOHCKUM, KAMEHHOYTOJIbHBIHN, TICPMCKHUH.

Me3o30iickas 3pa u €€ Iepuoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajieoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIMMara U IeoJIOTHYECKUX MpolieccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHME, paciBeT
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpaxeHue 3BOIOUUA. OCHOBHBIE CUCTEMATUYECKUE
IpyIIbl OPraHU3MOB.

OBOJIIOLIMSL  YeJIOBEKAa. AHTpPONOJIOTMS Kak Hayka. PasBurtue mnpencrtaBieHUd o
IIPOUCXOXKAECHNUN YesloBeKa. MeTo bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBwxyumme cuibl (pakTopsl) aHTpormorenesa. HacnencTBeHHass HM3MEHYHBOCTh U
ecTecTBeHHbIH 0TOOP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpYZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJAMM U BETBH HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeroBEeK yMEIblil,
Yenosek mnpsmoxoxsamuii, YemoBek HeaHaepranbCckui, YenoBexk pasymublii. Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYIIECTBOBAHUS, 00JACTh PacCHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBponeouHas (€Bpa3uiickas), Herpo-
aBcTpajiouJiHas  (PKBaTOpUAJIbHAsA), MOHIOJoOMJHAs  (a3uaTrcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOICHHOCTH MPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnMHCTBO
yesoBedyeckux pac. Kputuka pacusma.

Hemoncmpayuu:

TIlopmpemui: ®@. Penu, JI. [lactep, A.W. Onapun, C. Muinep, I'. FOpu, Y. JapsuH.

Tabnuysr u cxemwvl: «Bo3nukHoBenne ColHEUHOH cucTeMbl», «Pa3BuTHE OPraHU4YecKoro
mupa», «PacturenbHas kierka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTEMAa OPraHUYeCKOro Mupa», «CpaBHEHHME AHATOMHYECKHMX YEPT CTPOECHUS
YyeJloBEeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTMYECKUX HAXOJ0K
IIPEIKOB COBPEMEHHOIO 4YejoBeKa», «JlpeBHelmme moan», «/peBrue mromnn», «llepsbie
COBpPEMEHHBIE JI0N», «UenoBeueckre pachb».

Obopyoosanue: wmynsxu «l[IpoucxoxaeHue yenoBeka» (OIOCTBI aBCTPaJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CJIENKU WIM U300paKeHHs] KaMEHHBIX OpyJIui
NEepBOOBITHOTO YeNloBeKa (KaMHH-YOIIEphl, pyOuia, ckpebia), TeoXpoHOJIOruyeckas tadbiauna,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

Jlabopamopuvie u npakmuyueckue padomoi:

[Tpaktuueckas padbora Ne 1. «3yueHue ucKomaeMbIX OCTaTKOB PACTEHHUM U KUBOTHBIX B
KOJUICKIUAX».

DKcKypcust «IBOJIOLKS OPraHMYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHbIN WK
KpaeBeuecKuil My3ei).

Tema 3. Opranu3mbl 4 OKpy:Kalas cpeaa

Okojoruss Kak Hayka. 3ajaud M pasfeibl 3KOJOTMU. MeToabl 3KOJOTMYeCKUX
HCCJIETOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHuST ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3IYIIHAs, IMOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Okonorndeckue (akropel. Knaccudukanus skomorudyeckux (akTopoB: aOHMOTHYECKHE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrEe IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuornueckue  (akTOphpl:  CBET, TeMIeparypa, BIAKHOCTb. DOTONEPHOAU3M.
[TpucniocoOnenust opraHu3MoB K AeHcTBHIO a0nOoTHUYECKUX (akTopoB. bruonornueckre puTMbl.



buotnueckne ¢dakropel. Buasl OMOTHUECKHMX  B3aMMOJEHCTBMNA: KOHKYpEHLH,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJEOHMYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHMOTUYECKHUX
B3aUMOJICHCTBUH AJIS CYILIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEpUCTUKU Nomyasauud. OCHOBHbIE IIOKA3aTEJN IOMYJISIUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALNU U €€ peryIsiiusl.

Jemoncmpauuu:

Hopmpemeui: A. I'ymbonbar, K.®. Pynbe, 3. I'ekkens.

Tabnuyer u cxemor: xapra «[IpupoHsie 30HbI 3eMiny, «Cpelibl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHY30pUn-TyQesbkn», «[luiessie nemnm».

Jlabopamopuvie u npakmuyueckue padomoi:

JlabopaTtopHas pabota Ne 3. «Mopdonorndeckue 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT
oOUTaHUA».

JIaGoparopHas pabota Ne 4. «BnusHue cBera Ha pOCT U Pa3BUTHUE YEPEHKOB KOJIEYCa.

[IpakTuueckas padora Ne 2. «Iloacuér mIoTHOCTH NOMYJIALMNA pa3HbIX BUIOB PACTEHUN».

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMbI

CooOmiectBo  opraHuzMoB —  OuoneHo3. CTpykTypbl  OuoOIEeHO3a:  BUAOBas,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3U B OHMOLIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [loHaTtne 00 skocucTeMe W OHOTEOIeHO3E.
@OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMSI. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAaMOperysLus, pazsutue. CyKkueccus.

[Ipupoanble SKOCUCTEMBI. DKOCHUCTEMBI O03€p MU peK. ODKOCHUCTEMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpOTIOTEHHBIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pO03KoCcUCTeMBI. buosoruueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak gaktop ycTtounBocTH sKocucteM. CoxpaHeHne OMOJIOTHYeCKOTo
pa3zHooOpasus Ha 3emiie.

VYuenne B.U. Bepnanckoro o Ouocdepe. I'panuibl, coctaB M CTpyKTypa Ouocdepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB U OMOT€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoeuecTBo B 6rocepe 3emiin. AHTponoreHHble n3MeHeHus B 6nocgepe. ['mobanbHble
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHuE MPUPOIBI U YenoBeyecTBa. CoxpaHeHHe OnopazHooOpa3us Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOTO YNpaBIEHUs MPUPOIHBIMU pecypcaMu U MX
ucnosb3oBaHue. JloCTHKEHHUs OMOJIOTUU M OXpaHa IPUPOIbI.

Jemoncmpayuu:

Ilopmpemuwi: A.Jlx. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.

Tabnuysr u cxemol: «lluieBble nenu», «bUOLIEHO3: cOCTaB U CTPYKTypa», «IIpupoansie
coobmiectBa», «llemn mnuranusy, «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBexy,
«3JKocucTeMa MUPOKOIUCTBEHHOTO JIEcay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHo1eH03 BOgoEMay,
«ArpoueHos3», «lIpumepHbIE aHTPONOrEeHHBIE BO3ICHCTBHS Ha MNpUPOAYy», «Baxnelmmue
WCTOYHUKHU 3arpsi3HEHUs BO3JlyXa W TPYHTOBBIX Bon», «llouBa — BakHeWIIas COCTaBISOLIAS
ouocheprr», «Paktopsl nmerpajamuu  nouBy», «llapHukoBblit  3hdexT», «DaKTOPHI
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacpoctpanenue



XKHU3HU B Ouocdepe», «O30HOBBIN 3KkpaH Omocheps», «KpyroBopoT yriepoaa B OGuocheper,
«KpyroBopot azora B mpupoie».

ObopynoBanue: MoJenb-anmuKanust  «Tunuunaele  OMOLEHO3B»,  repOapHii
«PacturenpHble  coobmiecTBa», Kowiekuuu — «buoneno3», «Bpemurenu — BakHEHIIMX
CCJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapud U KOJUICKIUU PACTCHUW U  IKUBOTHBIX,
MpUHAJIeKAIINE K Pa3HbIM SKOJIOTMYECKUM IpynnaM ogHoro Buaa, KpacHas kuura Poccuiickoit
Deneparun, H300pakeHHsI OXPaHIEMBIX BHIOB PACTEHUH U KUBOTHBIX.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS TIIPOI'PAMMBLI 11O
BUOJIOI'MU HA YPOBHE CPEJHET'O OBLIET'O OBPA30BAHUA

Cormacio ®I'OC COO ycraHaBIMBAaIOTCA TPEOOBaHHWS K pE3yJbTaTaM OCBOCHUS
00yJarIMMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
PEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHBI

B crpykType NUYHOCTHBIX pPE3yJIbTaTOB OCBOCHHs mpeamera «buosorus» BblAeleHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
HAJIMYMEe MOTHUBAMU K OOydYeHUIO OHOJNOTWH, IIeJICHANpaBIEHHOE pPa3BUTHE BHYTPECHHHX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIIFOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATUIUN pPa3BUTHUS
OMOJIOTUYECKOT 0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaIOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESTEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, MPUCYIIUMHU CHCTEME OHOJIOTHYEeCKOTrO
o0pa3oBaHUsl, HAJIMYME KOJOTUYECKOT0 IPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIC IJIaHbl.

JInuHOCTHBIE pe3yJabTaThl OCBOEHUS Inpeamera «buoiorus» AOCTUTalOTCsl B €IUHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMHM, IPUHITHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCcCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHS, Pa3BUTHUsSI BHYTPEHHEH MO3UIMM JIMYHOCTH, NATPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyAa W CTaplIeMy IMOKOJICHHIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE PE3yIbTaThl OCBOEHUS yueOHOTOo npeaMeTa «bruosorus» A0mKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
pacivpeHue >KU3HEHHOTO OIbITa M OIbITa JEATEIbHOCTH B MPOIECCE pealn3allid OCHOBHBIX
HalpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

chOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMK OOy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IpaB M OO0S3aHHOCTEW, yBa)K€HHWE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATEILHOCTH NMPH CO3JaHUU y4EOHBIX MPOEKTOB,
pelIeHny yueOHbIX U IT03HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEAENATh COOCTBEHHYIO TO3UIHUIO 110 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE VYUYUTHIBATh B CBOUX JICHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOEKIECHUSAMH, KYyJbTYPHBIMU IIEHHOCTSIMU U COIHAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TIPOIECCE COBMECTHOIO BBIMIOJIHEHUS YYEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU JIEATENbHOCTH;



2) IaTPHOTHYECKOr0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCHICKOMN TpakTaHCKON MICHTUYHOCTH, MTaTPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH Iepel PoIMHOMN, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHHWE K MPUPOAHOMY HACIECAMI0 W TMAMITHUKAM TPUPOJIBI,
nocTxeHusiM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBIIGHHE W PA3BUTHUE
OHMOJ0TUY, TOHUMAaHK 3HAU€HUs1 OMOJIOTHH B IIO3HAHUN 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeitHas yoek 1IEHHOCTb, TOTOBHOCTD K CIYKEHHIO U 3aiure OtedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HApO/Ia;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

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

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOMM POJUTENSAM, CO3JaHUI0O CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXCHHUIO B Pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHUE MPOSBIIITH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) d¢wusuyeckoro BocnuTaHus, GOPMHUPOBAHMSA  KYJBTYPbl 310POBbS U
IMOLMOHAIBLHOIO 0JIArONnoJIy4usi:

MMOHMMAaHUE U pealih3alus 30pOBOro U 0e30macHoro odpasa Ku3Hu (310pOBOE MUTAHUE,
coOIOfIcHNe TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3nMYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAHUE IIEHHOCTU TMPAaBWJI HHIAUBUAYATHLHOTO W KOJUIEKTUBHOTO ©O€30MacHOro
MOBEJCHUS B CUTYAIUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIOACH;

OCO3HAHUE TOCJEACTBUN W HEMPUITHS BPEIHBIX MPUBBIUEK (YIMOTPEOJIECHUS aTKOTOJIs,
HapKOTUKOB, KypeHUs);

6) TpyaoBOro BocnuTaHUs:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJIOTIO0HE;

FOTOBHOCTh K  AaKTUBHOM  JEATEIbHOCTH  TEXHOJOTMYECKOM W COUHUAIBHOU
HANpPaBIEHHOCTH, CMOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENIHHO BBITIOIHSTH
TaKylo JIeSITeIbHOCTb;

HMHTEpEC K pa3nu4HbIM chepam mpodeccruoHaNbHON NesSTeNbHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBII BEIOOP OyayIeit mpodeccuu u peaaTnu30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHHIO HA MPOTSHKEHUU BCel
KU3HH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

9KOJIOTMUYECKH 11eJIec000pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIICHUE YPOBHS JKOJIOTHYECKOW KYJIbTYpHl: MPUOOpPETEHUE OMbITAa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKaIOLIEH Cpebl;

0CO3HaHUe T100aTbHOI0 XapaKkTepa dKOJOTHYECKUX MPOo0sieM U MyTeil UX pelieHUs;



CIOCOOHOCTH MCIOJIB30BaTh NPUOOpETaeMble IPU U3YUYEHUH OUOJIOTUHM 3HAHUS U YMEHHS
IpPU pEIIEHUH MpoOJeM, CBS3aHHBIX C pallMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOII0AEHNE
IIPaBWJI IOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTUBHOE HEINPUATHE ACUCTBUM, NPHUHOCAIIUX BpEI OKpPYXKAlOLEH IPUPOAHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HQJINYME DPA3BUTOIO 3KOJOTMYECKOIO MBIIIICHHSI, HKOJOTMYECKOM KyJbTyphl, OIbITA
JESTEIIBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLIMAIBbHOM NpakTHKE, T'OTOBHOCTHM K Y4YacTHIO B
IPAKTUYECKOHN AEATEIbHOCTH 3KOJIOTUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOMW IPAKTUKH, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE SI3bIKOBOM M UNTATEIbCKOM KyJIBTYPhl KAK CPEACTBA B3aUMO/IEHCTBHS
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHHe crenupUKd OMOJIOTHU KaK HayKd, OCO3HaHHs €€ pojiu B (OPMHUPOBAHUU
PalMOHAJILHOTO HAYYHOTO MBILUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroIleM
MHUpE KaKk O €IUHCTBE IpUPOAbI, YelOBeKa U OoOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH MTPOOIIEM COXpPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUIsl COBPEMEHHOM LIMBUIIM3ALUU: 00ecreueHus
HOBOTO YPOBHS Pa3BUTHSI MEIHMIIMHBI, CO3JIaHHE NMEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pewaTb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0Ja U3 IN100aIbHBIX
HKOJIOTMYECKUX NIPOOJIeM U oOecrieueHus nepexoa K yCTOHUMBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B TMOJYYEHUH OMOIOTUYECKUX 3HAHUH B IEJISX MOBBIIICHUS OOMIEH
KYJIBTYpBl, €CTECTBEHHO-HAay4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIMOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, popMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS Ul aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MHpa M MHPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JenaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS Ha OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS [UIsl PELICHUS
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HaYy4YHOMH JESTebHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
MCCIIEI0BATEIBCKYIO ACSITEIBHOCTh NHAUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30oBaHUI0 M CamMO0Opa3oBaHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAaHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ynbTaTbl OCBOEHMsI yueOHOro mnpenmMera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MMPOBO33PEHHsS] OOYYAIOIIMXCS  MEKIUCUUIUITMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAOIIKE [EJIOCTHOCTh HAYYHONU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAyuYHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHue, HaOII0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCAJIbHbIE
yueOHbIe JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00eCHeunBaoIIne
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYarolIuxcs,
CHOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,



MHUPOBO33PEHUYECKHE 3HAHHMS U YHHMBEpCAJIbHBbIC Y4eOHbIC JEHCTBHS B IIO3HABATEIBLHOM U
COLMAJIBHOM MPAKTHUKE.

ITo3HaBaTeIbHbIE YHHBepPCAIbHbIE yueOHbIe AeiicTBUSA

Ba3oBble Jjornueckue aeicTBHA:

CaMOCTOSITENTbHO (POPMYJIMPOBATh M AKTYaIM3HPOBATH MPOOJIEMY, paccMaTpuBarh e
BCECTOPOHHE;

HCIOJIb30BaTh IIPU OCBOEGHUU 3HAHUI MPUEMBI JIOTMUECKOIO MBILUIEHUS (aHalu3a,
CHHTE3a, CpaBHEHMS, KiacCHU(UKaAIMU, OOOOIIECHHs), PaCKpPhIBATh CMBICT OHOJOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTEPHBIC MPU3HAKH, YCTAHABINUBATH CBSI3U C APYTUMH ITOHIATHSIMH );

ONpeAeNATh LENH NEeATeNIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUH HUX JOCTHXKECHUS,
COOTHOCHTD PE3YJIbTaThl ACSITEIBHOCTH C IIOCTABICHHBIMU LIEJIIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA Uil OOBsiICHEHHsS] (aKTOB U SIBICHUM >KUBOU
PUPOIB;

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHHSX, (HOPMYyIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MIPUMEHSTh CXEMHO-MOJIETIbHBIE CPEJICTBA I MPEACTABICHUS CYLECTBEHHBIX CBS3EH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabatbIBaTh IJIaH PEIICHUS MTPOOIEMBI ¢ YUETOM aHAIM3a UMEIOIINUXCS MaTepUAIbHBIX
U HEMaTEepUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHWBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIUHUPOBATh W BBINONHATH pPabOTy B YCIOBHSX pEANbHOrO, BUPTYAIbHOIO H
KOMOMHHMPOBAHHOTI'O B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble nuccienoBareibckue 1elCTBUA:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON AESITeNbHOCTH, HABBIKAMH
paspeuieHus mpodieM, CocOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB
pelLIeHHs TPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B O3HAHUS;

HCIOJIb30BaTh Pa3IMYHbIE BHJIbI AESITEIBHOCTH IO TOJYyYEHUI0 HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTyallUsiX, B TOM YHUCIE MpU
CO3aHUU YYEOHBIX U COI[MAJIbHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBII THUI MBIIIJICHUS, BIaJ€Th HAYYHON TEPMHHOJIOTHEH, KIIIOUEBBIMU
HNOHATUSIMA U METOJIaMU; CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33J]aul B 00pa30BaTEIbHOMN
NeSITeIbHOCTH U )KU3HEHHBIX CUTYAIUX;

BBISIBIIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTYaJIM3MPOBATh 3a7ady, BBIIBUTATh
TUIIOTE3Y €€ PelIeHUs, HAXOJUTh apryMEHTHI JUIs 10Ka3aTelbCTBAa CBOMX YTBEPKIACHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHAJTM3UpPOBaTh IIOJIyYEHHBIE B XOJ€ pELICHHUsA 3aJaud pe3yibTaThl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh MPUOOPETEHHBIHN OMBIT;

OCYILIECTBIAThH LIEJIEHANPABICHHBIN MOWCK NMEpeHoca CPeJCTB U CIOCOOOB JAECUCTBUS B
po¢eCCHOHATILHYIO Cpeay;

yMETb MEpPeHOCUTh 3HAHMSI B [IO3HABATEIbHYIO U  MpPaKTUYECKyl0 oO0jacTu
KU3HEJEATEIBHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 Pa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUT'aTh HOBBIE WJEH, MpE/UlaraTh OPUTHHAIbHBIE MOAXOJbl M PpEIIeHUs, CTaBUTh
po0JIeMBbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHbIE PEIICHNUS.

Padora ¢ undopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpManuu (Tekcte ydyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JHUTEpaType, OMOIOTHYECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX



0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALUIO PA3IWYHBIX BHIOB U (HopM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(dbopMynIHpOBaTh 3ampochl M NPUMEHSTH pa3IMYHbIE METOJbl NPH TOUCKE U OTOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOH /1JIs BBIIIOJIHEHUS YUEOHbBIX 3a/1a4;

npuOOpeTaTh OMBIT UCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAJBHYIO (OPMY TpEACTaBICHUS OWOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

WCIOJb30BaTh HAYYHBIA S3bIK B KAayeCTBE CpPEJCTBa IpU paboTe ¢ OHMOIOTHYECKOM
uH(popMaluel: MPUMEHITh XUMUYeckue, PU3NYECKue U MaTeMaTH4eCKHe 3HAKU U CHMBOJIBL,
dbopMmyinel, abOpeBUaTypy, HOMEHKIATYPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISIHOCTH;

BJAJIETh HAaBbIKAMHM pPACIO3HABaHMA U 3alIUTHl MHPOpPMALUH, HH(GOPMAITMOHHON
0e30MacHOCTH JIUYHOCTH.

KoMMmyHuKaTHBHBIE yHHBEpPcAIbHbIE yueOHbIE 1eiicCTBUSA

O01menmne:

OCYILIECTBIISATh KOMMYHHKAIIMU BO BCEX c(pepax KM3HU, aKTUBHO y4acTBOBAaTh B 1MAJIOre
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKIEHHUS OTHOCUTEJIbHO BBIIOJHEHUSI IIpeJlaraéMoi 3aJadd, YYUTbIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIIUHI APYTUX YYaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrno3HaBaThb HEBepOaJIbHbIE CpEeACTBa OOIIEHUS, NMOHMMATh 3HAUEHUE COLHUAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DJIUKTHBIX CUTYAllul, yMETh CMATYaTh KOH(IUKTHI U
BECTH IEPErOBOPHI;

BIIQJIETh PA3IMUYHBIMHU CIIOCOOAMH OOIEHUS U B3aWMOJCUCTBHUSA, TOHUMATh HaMEpPEHUs
JIPYTuX JIOACH, MPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C MCIIOJIIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

CoBMecTHasi 1eATEJILHOCTD:

MOHUMATh U HCIOIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW ¥ UHIUBUAYAIbHONH pabOThHI MpU
pelieHny OMOoJ0TH4ecKor pobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLICHUH y4eOHOM 3a1auu;

BbIOMpATh TEMAaTUKY M METO/bl COBMECTHBIX JAEUCTBUN C YYETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 4JieHa KOJUIEKTUBA,;

MPUHUMATh LE€JIM COBMECTHOW JIeATENbHOCTH, OPraHU30BbIBaTb M KOOPJIWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIIATE POJIU C YYETOM MHEHUM
YYaCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHHMBATh KaUYeCTBO CBOETO BKIJIAJIa U KAXKIOTO YYaCTHUKA KOMaH/bl B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npenasaraTb HOBBbIE MPOEKTHI, OIICHUBATh UJIEU C MO3UIMK HOBHU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILLIECTBIATh IMO3UTHBHOE CTPAaTETMUYECKOEe IOBEJICHHE B pa3IMYHBIX CHUTYalMsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YHHBepPCAJbHbIE yUeOHbIE JIeiicTBUS

Camoopranuszauus:

UCMOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS IS BBIABICHUS NPOOJEM M UX pelleHus B
YKU3HECHHBIX U YIeOHBIX CUTYaIUSX;

BbIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUHN IIeNIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M TOCTYNKAaX MO OTHOIICHUIO K >KMBOM MPHUPOJE, CBOEMY 3JI0POBBIO U 3I0POBBIO
OKPYKAFOIIHX;



CaMOCTOSITENIHO OCYILIECTBIATh IMO3HABATEIbHYIO AEATEIbHOCTD, BBIBIATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3a7a4ll B OOpa30BATEIBHOM JESATCIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTAaBJISITh IUIaH PELIeHUs IPOOIEMbI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacumpsATh paMK1 y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOP, apIryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;
OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBIICHUIO IIUPOKON 3pYIUIIMU B PA3HBIX 00JaCTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

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

BJIaJICTh HaBbIKAMH MTO3HABATEIBHOM pedIIeKCuu KaKk 0CO3HAHMS COBEPIIAEMBIX ICHCTBUN
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, NCIOIb30BATh MPUEMBI peduieKCuu
JUISL OLICHKU CUTYaI[H, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLICHMBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHNUS 110 UX CHHKEHUIO;

[IPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3yJIbTaTOB JAEATEIbHOCTH.

IlpunsiTue cedst U APyrux:

IIPUHUMATD ce0sl, IOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJILTATOB ACATEIbHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OIINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4eJ0BeKa.

HNPEIMETHBIE PE3YJBTATbBI

IIpenmetHsie pe3ynbTaThl ocBoeHus mporpammbl COO 1o 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESTEIBHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMSI M NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTYallMsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX ¢ Onosorueil. B mporpamme
IpeIMETHBIE PE3YyIbTaThl IPEICTABIECHBI 110 TOAaM 00yUYEeHHUS.

IIpenmeTHble pe3ynbTaThl OCBOeHUs yueOHoro mnpeamera «buonormsi» B 10 kJacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M POJM OMOJOTHMM B CHUCTEME HAy4YHOTO 3HaHUs
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HayYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHUE OMOJIOrMYECKHX TEPMUHOB U MOHATUN: KHU3Hb, KJIETKA,
opranusM, MeTabo1m3M (0OMeH BELECTB U MPEBpallleHNe SJHEPTUHN ), TOMEOCTa3 (CaMOperysuus),
YpOBHEBas  OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCHIpPOM3BEAEHHE  (PEmpOayKIus),
HACJIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U PA3BUTHUE;

yMEHHUE u3jaraTb OWOJIOTMYECKHE TEOpHM (KJIETOYHas, XpPOMOCOMHas, MyTallMOHHas,
LEHTpaJbHas JI0rMa MOJIEKYJsIpHOl Ouosiorun), 3akoHsl (I. Mennens, T. Moprana, H.U.
BaguioBa) u ydeHus (0 IeHTpax MHOT0OOpa3us U MPOUCXOKACHUS KyIbTypHBIX pacrenuii H.1.
BagunoBa), onpeaensTe rpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJIOTMM: HAOIIOJCHNUE M OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus ¢ MpOBEAeHHE OHOJIOrHYeCKOro
DKCIIEPUMEHTA, BBIIBW)KEHUE TMIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HUCCIEIyEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TMOJYYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBLICIATH CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTHU IMPOLIECCOB: 0OMEHa BEIECTB U



IpEBpaIlCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, MIACTUYECKOIO M HHEPreTH4YecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOIOTBOPEHHS, PAa3MHOKEHUSI, NHINBUAYAIBHOTO Pa3BUTHUS
opranusma (OHTOTEHE3);

yYMEHHE MPUMEHSTH MOJyYeHHbIE 3HAHUS Ul 00BSICHEHUSI OMOJIOTMYECKUX MTPOLIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIEHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeueHus
0e30MacHOCTH CBOETO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIOJIEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUE HEO0OXOIMMOCTH
WCIOJIb30BAaHUs JOCTUKECHUIM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs pallOHAIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHE peliaTh 3JIEMEHTapHble TEHETHYECKHe 3aJaud Ha MOHO- U JTUTHOpPHAHOE
CKpEeIIMBaHKE, CLIECIUICHHOE HACJIe0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUISL TIpe/IcKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH Ja00OpaTOpHbIE M MPAaKTUYECKHE paboThl, COONI0IATh MpaBuUia IpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHUYECKH OIICHWBATh W HHTEPIPETUPOBATH MH(POPMALNIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHBbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUaIIbl), ITUYECKHE ACIIEKThI COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

yYMEHHE co37aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOIEHUs, 00001as
OMOJOTHYECKYI0 HMH(POpPMAIMI0 M3 HECKOJBKMX HMCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenMeTrHbie pe3ynabTaThl OCBOeHHsS yueOHoro mnpeamera «buonorus» B 11 kJjacce
JIOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUWA O MECTE W POJIM OMOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Oouonornu, QyHKIIMOHAIEHOW TPAMOTHOCTH YeJI0OBEKa JJIsl PeIICHHsI KU3HEHHBIX 33/1a4; YMEHUE
pacKpbIBaTh COJEp)KAHUE OMOJIIOTMYECKUX TEPMHHOB U MOHSATUH: BUJ, MOMYIALHUSA, TeHODOH]I,
OBOJIIOIMS, JBIDKYIIUE CHIBl ((DaKTOpBI) HBOJIONHH, MPUCTIOCOOICHHOCTh OPraHU3MOB,
BUJ000pa30BaHUE, HKOJOTHYECKHE (AKTOPHI, HKOCHCTEMA, NPOAYLEHThl, KOHCYMEHTHI,
PeIyLIeHTHI, IIeNU MUTaHus, YKOJIOTHYeCcKas MupaMu/ia, OnoreoreHos, ouocdepa;

yMEHHME W}3JaraTh Ouojoruyeckue Teopuu (dBomtonMoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAsi TEOPHUSI IBOJIIOIIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K.M.
bopa, uepenoBaHusa TnaBHBIX HampaBieHU W myteil sBomonuu A.H. CeBepiioBa, yd4eHUsS O
ouocdepe B.W. Bepnaackoro), onpeaensTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIAJeTh METOJaMH HAy4YHOTO TMO3HAHMS B OWOJIOTHH: HAOMIOJEHUE U OMHCAaHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIIBI)KEHHUE THIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIONYUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHH,
TEOpUi U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUH TMOJTYYEHHBIX PE3ylIbTATOB;

YMEHHUE BBIICISATH CYIIECTBEHHBIC TPU3HAKH CTPOCHHUSI OMOJIOTHIECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TMPOAYIEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOI€OIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKHX (DaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTHH B SKOCHCTEMAX, aHTPOTIOTCHHBIX H3MEHEHUI B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
ouocdepe;

YMEHHUE MPUMEHSATH MOJydeHHbIe 3HaHUS JUIs 00BSICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U
SIBTICHUH, JIJISl TIPUHSTHS IPAKTUIECKUX PEIICHUI B MOBCETHEBHOMN JKU3HHU C TEITBI0 00ECTICUYCHHS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJIEH, COOMIONEHUSI HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU



WCIIOJIb30BAHUS JIOCTHKEHU N COBPEMEHHOM ouonoruu TUTST paIoHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIeMEHTapHble OMOJIOTMYECKHE 3a/1auM, COCTaBIATh CXEMBbI IepeHoca
BEIIECTB U SHEPTUH B IKOCUCTeMaX (I[eMH MUTaHUs);

YMEHHE BBIMOIHATH J1a00paTOpHbIC U MpaKkTU4Yeckue paboThl, COOII0IATh MpaBWIa MpU
paboTe ¢ y4eOHBIM | JIa0OPAaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OICHHBATh W HHTEPIPETUPOBATH WH(POPMAIUIO OHOIOTHIECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAYYHBbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MAaTepUaIbl), paccMaTpUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (HOPMHUPOBATh MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3HIIUIO;

yMEHHE Cco37aBaThb COOCTBEHHbIE NHUCHbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
OMOJIOTUYECKYI0O HMH(POPMAIIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC (ounas ¢opma ooyuenus) u 11 KITACC (ouno-3aounas popma oOydeHwMS)
1 yac B Hexemro, 34 Jaca B roJ

Komu
Ne TeMbl ypoKoB YECTB OCHOBEOE COZIeIKAHH® [Tnanupyemblie BUIBI yueOHOM
n/a 0 JESATETLHOCTH 00YYarOIIHXCS
4acoB
Tema 1. buosiorus kak Hayka
1.1 | buonorust B cucreMe HayK 1 buonormss  kak  wHayka. CBs3u  Owonormu ¢ | PackpbeiBaTh cojepKaHHE TEPMUHOB W TTOHSITHIA:
00IIECTBEHHBIMH, TEXHUYECKUMHU u JOPYTMMU | HAYyYHOE€ MUPOBO33pEHUE, HAy4yHast KapTUHA MUpa,
€CTCCTBCHHBIMU Haykamu, (miiocodueld, penuruei, | HAydHbId METOJ, THIOTE3a, TEOPHUs, METOIBI
STUKOHM, JCTeTHUKOW U TmpaBoM. Ponb OuonOruu B | UCCIEIOBAHUS.
(OopMHpPOBaHNN COBPEMEHHOH HAyYHOW KapTHUHBI MUpA. | XapaKTepU30BaTh OMOJIOTHIO KaK HAyKy, €€ MECTO
Cucrema OMONOTHYECKUX HAYK. U poOJIb Cpeau JPYIMX €CTECTBEHHBIX HayK.
JemoHcTpanuu: [lepeuncnars pazaesnbl OMONIOIMHU B COOTBETCTBUE
[Toptpetsr: Y. dapBun, I'. Mennens, H. K. Konbios, JIx. | ¢ 00beKTaMu H3y4eHUSI.
Yorcon u ®@. Kpuk. HazpiBaTh BakHEHIIME OTpaciaud OMOJOTMYECKHX
Tabmumpl u cxembl: «MeToapl TIO3HAHUS SKMBOHM | 3HAHWH W 3a7a4M, CTOsIIME iepe ounosorueit XXI
TIPUPOJIBI B.
1.2 | MeTonbl NO3HaHUS KUBOU 1 MeToapl MO3HAaHUA >KMBOM Tpuponbl (HaOmioaeHue, | PackpweiBaTh conepikaHne TEPMUHOB U TOHATHM:
MPUPOIBI HKCIIEPUMEHT, OMMCAaHUE, MU3MEPEHHE, KIacCU(PHUKAIUs, | HAyYHbIH METOJI, METObI UCCIIEJOBAHMUS.
MOJIeJTMPOBAaHHUE, CTATUCTHUECKas 00paboTKa JaHHBIX). | XapaKTepu30BaTh OCHOBHBIE METOJbI TO3HAHUS
JemoHcTpanuu: KUBOM TNpUPOJBI: HAOMIOAEHUE, HKCIEPUMEHT,
Tabnuyer u cxemvi: «MeTOObl TIO3HAHUS JKUBOH | oMHcaHUeE, U3MEPEHUE,
IIPUPOIBD. KJ1acCU(pUKanus, MOJICJINPOBAHUE,
Jlabopamopnule u npakmuueckue pabomoi: CTaTUCTHUECKas 00paboTKa JaHHbBIX
[Tpaktuueckas padota Ne 1. «Mcnonp30BaHue pa3IMIHBIX
METOJIOB MPHU U3YUYEHUU OHOTOTHUECKUX 0OHEKTOB)
Tema 2. )KuBble cCUCTEMBI U
WX OpraHu3alus
2.1 | buonoruvyeckue CUCTEMBI, 1 JKuBble cucTeMbl (OMOCHCTEMBI) Kak MpeaMeT u3yueHus: | PackpbiBaTh copepKaHHe TEPMUHOB H TOHSITHIA:

IMPONECChl U UX U3YUYCHUC

ononoruu. OTIHYHE KUBBIX CUCTEM OT HeOpFaHI/I‘-IeCKOI\/'I
IPUPO/IBL.

CaoiicTBa OumocucreM M HUX pazHooOpasue. YpOBHU
OpraHu3aluy OMOCUCTEM: MOJIEKYJISPHBIA, OPraHOUIHO-

cucTemMa, OWOJOTHYECKas CHCTeMa, DJIEMEHTHI
CHUCTEMBI, CTPYKTypa OHOCHUCTEMBI, CBOWCTBa
KUBBIX CHCTEM, OOMEH BEIIECTB, Pa3MHOXKCHHE,
pocr, pa3BUTHE, HacCJIeACTBEHHOCTD,
N3MEHYNBOCTbD, pa3ApaKMUMOCTb,




KJIETOYHBIW, OPraHU3MEHHBIN, MOIYISUHUOHHO-BUI0BOM,
9KOCHUCTEMHBIN (OMO-T€OIICHOTUYECKHH ), OMOChEPHBIH.
Hayxu, nsygaromue OMOCHUCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHH3aIiH.

Jlemoncmpayuu:

Tabnuysr u cxemvi: «OCHOBHBIE TPU3HAKH >KUZHUY,
«YpoBHH

OpTraHHU3aI1H KUBOI PUPOIBDY.

Mogens monexynsl JITHK

HHEPro3aBUCUMOCTb, YPOBHU OPTaHU3AINU JKU3HU
(buocucrem).

XapakTtepu3oBaThb  NPUHLMUIIBI  OpraHU3aIuu
ouocucTeMm: OTKPBITOCTb, BBICOKAs
YHOPSAI0YEHHOCTb, caMOpETyJISILIHS,
UEPAPXUYHOCTbD.

IlepeunciATh yHUBEpPCAIBHBIE CBOMCTBA KUBOI'O:
€IMHCTBO XMMUYECKOI'0 COCTaBa, Pa3ipakuMOCTh,
JIBUKEHHE, TOMEOCTAa3, pOCT U PA3BUTHE,
HACJIE/ICTBEHHOCTb, HM3MEHYMBOCTb, 3BOJIIOLHUSA
(mpucnoco6iieHne K U3MEHSIOIUMCS YCIOBUSIM).
[TpuBOANUTE IPUMEPHI OMOCUCTEM PA3HOTO YPOBHS
OpraHu3alMi U CPaBHUBATH INPOSIBICHUS CBOMCTB
JKUBOI'O Ha pa3HbIX YPOBHAX. XapakTepu30BaTb
OCHOBHbIE IIPOLIECCHI, IIPOTEKAoINe B
OuocucremMax: OOMEH BELIECTB U IpeBpallleHUE
SHEPruM, CAMOBOCIPOU3BEICHUE, CAMOPET YIS,
pasBUTHE.

CobOmogate mpaBwiia OEpPEeXHOTO OTHOIICHHUS K
JKUBOM IPUPOJIE

Tema 3. XuMHUdeCKHii COCTaB
U CTPOEHHUE KIIETKU

3.1

XUMHYECKUN COCTAB KJIETKH.
Bopna u muHepanbHbIe conu

XUMHYECKUHN COCTaB KJIETKU. XUMHUYECKHE DJIEMEHTBHI:

MaKpO3JIEMEHTBHI, MHUKPO3JIEMEHTHI. Bona u
MUHEpaJIbHbIE  BEIIECTBA. OyHKIIMK  BOJIBI U
MUHEpalbHBIX BemecTB B kierke. lloxnepkanue
OCMOTHYECKOT0 OajaHca.

Jlemoncmpayuu:

Huacpammur: «PacnipeneneHre XUMHUUECKUX 2JIEMEHTOB B
HEXMBOW IIpUpoie», «Pacnpenenenne XUMHUUECKUX
3JIEMEHTOB B KUBOU IIPUPOIEN.

Tabnuyer  u  cxemwi:  «llepuonudeckas  Tabnuua
XUMHYECKHX 3JIEMEHTOBY, «CTpOeHHE MOJIEKYJIbI BOABI»

PackpsIBaTh copep:kaHWe TEPMUHOB M ITOHSATHM:
3JIEMEHTHI-OMOTeHBI, MaKpO3JIEMEHTHI,
MHUKpPOJIEMEHTBI,  MHHEpaJbHBIE  BEIIECTBA,
MOJIEKYJIa BOJbI KaK JUIIOJNb, BOJOPOIHBIE CBSA3H,
ruipopuiibHbIE U THIPO(OOHBIE BEIIECTBA.
Jloka3pIBaTh €JUHCTBO 3JIEMEHTHOI'O COCTaBa Kak
OJTHO U3 CBOMCTB JKHUBOTO.

Pacnipenensate XUMHYECKHUE 3JIEMEHTBI 110 TPYIIIIAM
B 3aBUCHMOCTH

OT KOJIMYECTBEHHOIO IIPEACTABUTEIILCTBA B
OpraHM3Me; XapakTEepU30BaTh pOJIb OTAEIBHBIX
JJIEMEHTOB.




BBISBIIATE CBSA3b MEXKAY COCTAaBOM, CTPOCHHEM
MOJIEKYJIBI XUMHUYECKOTO COCJMHEHHS M €ro
(bYHKIUSAMH B KIIETKE

3.2 | benku. CocTtaB u cTpoeHHE Benku. CoctaB u ctpoeHue OeakoB. AMHHOKHCIOTHI — | PackpbIBaTh copepKaHHE TEPMUHOB W TTOHSITHIA:
0enKkoB MOHOMeEpbl OenkoB. HesameHuMmble U 3aMEHHMBbIE | OCJKH, MOJMMEpPbI, MOHOMEpHI, AMHUHOKHUCIOTHI,

AMHHOKHUCIIOTHl. AMUHOKHMCIOTHBI COCTaB. YPOBHHM | MENTHIHAS CBS3b, IOJUICTITUA, ACHATYPALIUS.
CTPYKTYpbl ~ O€IKOBOM  MOJEKylbl  (ImepBUYHAs, | XapaKTeprU30BaTh OEJKH KakK KJI1acC OpraHu4eCKHX
BTOPUYHAS, TPETHYHAss M YETBEPTHYHAS CTPYKTYpa). | COETUHEHUN; KIaCCU(PHUIIMPOBATE UX M0 CTPOCHUIO
XuMmudeckue  cBoiicTBa  OenkoB.  buosormdeckue | (roOynspHeie W GUOpWIUISIpHBIE  OCNKH),
dbyHkuun 0enKoB. [Jemoncmpayuu: MIEPEYUCIIATh U XapaKTePU30BaTh PYHKIIMH OCITKOB
Tabauysr u cxemovl: «CTpOCHUE MOJIEKYIIBI OCIKa.
Obopyodosanue: CBETOBOM MUKPOCKOII, MUKpPOIIPENapaThl

3.3 | ®epMeHTHI — OUOIOTHYECKHE ®epMeHTHI — Ouonornueckue katanuzaropbl. Ctpoenue | PackpwiBaTh conmepikaHue TEPMUHOB U TOHSATHM:

KaTaJIn3aTOPhI depmenra: aKTHBHBIHI LEHTP, cyOcTpatHas | GepMeHTBI, AaKTHBHBI IEHTp, CyOcTpaTHas

cneruduynocts. Kodepmentsl. Buramuubpl. OTinnuus | crenuUyHOCTS, KO(EpMEHTHI, Oenku-
(epMEHTOB OT HEOPraHUYECKUX KaTaTU3aTOPOB. aKTHBATOPBI U OCTKU-UHTHOUTOPHI.
Hemoncmpayuu: Yka3bIBaTh OTIUYHS dbepmeHToB oT
Tabauywvl u cxemvi: «CTpoeHHE PEPMEHTAY. HEOPraHUYECKUX KaTaln3aTOPOB.
Obopyoosanue:  obopynoBanue ans  npoBeneHus | OObACHATD poJib (bepMeHTOB B
HaOJr0IeHN, N3MEPEHNUH, SKCIIEPUMEHTOB. (YHKITMOHUPOBAHUH  JKUBBIX CHUCTEM, B
Jlabopamopnvie u npakmuyeckue pabomul: MPOMBIIIJICHHOCTH, B MEAHUIIMHE, B TIOBCETHEBHOM
JlabopaTtopHast pabota Ne 1. «M3yueHne KaTaquTHYECKOHN | )KU3HU YeTIOBEKa
aKTUBHOCTH (pepMeHTOB (Ha MpUMepe amuiia3bl WU
KaTaJyiasbl)»

3.4 | Yrnesoasl. Jlunuasl VYrrneBoapl: MoOHOcaxapuiel (TNIOKo3a, pubo3a u | PackpbiBaTh copepkaHHe TEPMUHOB M TOHSTHIA:
ne3okcupubo3a), aucaxapuibl (caxaposa, J1aKT03a) U | YIJIEBOJBI, MOHOCaXapHu/Ibl, JUCaxapuibl,
nojaucaxapuabl  (KpaxMani, TJMKOTeH, LEeJUIII03a). | IMoJIMcaxapu/Isl, II0Ko3a, pudo3a, 1e30kcuproosa,
Bbuonorndeckne QyHKIIUN YTIEBOIOB. caxaposa, JIaKTO3a, MaJlbTo3a,  MEJUII0JI03a
Jlununaer: Tpuraunepuasl, (Gochonunuael, crepounsl. | (KIeT4aTka), Kpaxmal, T[JIMKOT€H;  JIUIMHIBI,
I'unpodunsHO-rUApOPOOHBIE CBOMCTBA. bruonornueckue | TpUrauLepuasl (KUpbI, Macia), (Gochoraunuisl,
GYHKIMH TUTTUIOB. CTEpPOU/IBI.

CpaBHEHHE YITIEBOJOB, OCTKOB W JIMIMUAOB Kak | XapaKTepH30BaTh YIIIEBOMBI, JUMHIBI KaK Kiacc
UCTOYHUKOB DHEPTHUH. OpPraHUYECKUX COCTUHEHUH.
Lemoncmpayuu: KnaccupunupoBate yrieBoabl W JIMIOUABLL 110

Tabauysr u cxemovl: «YTAEBOIBIY, «JIUIHIBIY.
Obopyoosanue.: 000pyaOBaHUE

CTPOCHUIO; TEPEUYHUCIATh (YHKIUU YTIEBOJOB U
JIMITHIIOB.




hiae: | MIPOBEICHHUS HaOJIIOIEHU,

OKCIICPUMCEHTOB

U3MEPEHMUI,

CxeMaTu4ecku H300pakaThb CTPOCHUE MOJEKYI
yIJIEBOOB, JIMITN/I0B

3.5 | HykiienHOBBIE KMCIIOTHI. Hyxnennossie xucnorel: JTHK n PHK. Hykneotunsl — | PackpeiBaTh conep:kaHue TEPMUHOB U IIOHATHIA:
ATO MOHOMEPBI HYKJIEMHOBBIX KUCIOT. CTpoeHue n GyHKIMM | ne30kcupubonykinenHoBas  kuciora  (JJHK),
JHK. Ctpoenue u ¢ynkuun PHK. AT®: crpoenue u | pubonykiennoBass kucinora (PHK), nykmeorun,
GyHKIIHH. MOJIMHYKJICOTUAHAS  1enb  (MOJIMHYKJICOTHN),
Lemoncmpayuu: KoMmIuieMeHTapHoctb, pynkuuu JJHK (xpanenue u
Topmpemuvr: JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. | nepemaua HaciaeacTBeHHON WHGOpPMAIIMK); BUIBI
DpaHKIIUH. PHK (ur(OpMaIOHHAS, TPaHCIIOPTHAS,
Tabauywvl u cxemvi: pubocomanbHas); aneHosuHtpudochar (ATD),
«Hyxkneunossie kucnotsl, JIHK», «buocunres Oenkay», | Makpospruueckas CBsi3b.
«Ctpoenne monekynbl ATD». XapakTepu3upoBaTh HYKJIEHMHOBBIE KUCIOTHI Kak
Obopyoosanue.: CBETOBOW MUKPOCKOI, MUKPOIIpENapaThl | XMMHYECKUE COCTMHECHUS u HOCHUTEIH
HACJIEICTBEHHOW NH(OPMALIUU.
OTtmeuaTh OCOOEHHOCTHM CTPOECHMSI  MOJIEKYJ
nykienHoBbIxX kucioT (JHK, PHK) u AT®.
CxemaTtnuecku HU300paxarhb CTPOCHHE
HYKJICOTHUJIOB, MOJIEKYJl HYKJIEHMHOBBIX KHUCIIOT,
ATOD
3.6 | Ucropus u meToasl Huronoruss — Hayka o kierke. Knerounas Teopust — | PackpwiBaTh copep:kaHue€ TEPMHUHOB M TOHSATHMA:
W3Yy4YEHUS KIICTKH. IpUMep B3auUMOJCHCTBUS UAEH M (AaKTOB B HAay4yHOM | KJIETKA, LUTOJIOTHSA; pAaCKpbIBaTh COJEpIKaHUE
Kinerounas teopust MO3HAHUH. MOJIOKEHUHN KJIETOUHOU TEOPUH.
Metoabl U3y4deHUs KIETKH. [lepeuucnarb u  XapakTepu3oBaTb OCHOBHBIE
Llemoncmpayuu: METOJbI M3Y4YEeHHUS KIETKU: (MPUTOTOBIICHUE
Ilopmpemuoi: CpEe30B,
A. Jleenryk, P. I'yk, T. llIBann, M. IlIneiinen, K. bap, P. | okpammBanue, MHUKPOCKOIIUPOBAHUE,
Bupxos. HeHTpUuyrupoBaHue, KyJbTUBUPOBAHHUE KIIETOK U
Obopyooeanue: CBETOBOM MUKPOCKOII, MUKPOIIpEeNnapaTsl | TKaHeH)
PACTUTENBHBIX, JKUBOTHBIX W OaKTEPHUATBHBIX KIIETOK;
PUCYHKH ¢ MUKpOGOTOTrpadusMu KIETOK, TOTy4YEeHHBIE C
MOMOIIbIO CBETOBOT'O U 3JIEKTPOHHOT'O MHUKPOCKOIIA
3.7 | Knerka kak 1enoctHas Knerka kak wenoctHas xuBas cuctema. OOmue | PackpeiBaTh cojiepikaHue TEPMUHOB U TOHSATHM:

JKHBas1 CHCTEMaA

NpU3HAKW KIJIETOK: 3aMKHyTas HapyXHas MeMOpaHa,
mosiekynbsl JIHK kak renerudeckuil anmapar, cucrema
cuHTe3a Oenka. Tumbl KIETOK: JyKapuOTHYECKas U

KIeTKH (dyKapHoTHYecKas, MpOKapUOTHYECKas),
mia3MaThHdeckas  MeMmMOpaHa  (IJ1a3ManemMma),
TJIMKOKAJIUKC, TPAHCIIOPT BeNIeCTB (TTACCHBHBIM,




IIPOKAPUOTUYECKAS. Ocobennoctu CTPOCHUS
IIPOKAPUOTUYECKOM KIIETKH.

Knerounas CTEHKA OaxkTepuil. Crpoenue
JYKapUOTHYECKOM  KJIEeTKHM.  OCHOBHBIE  OTJIMYUSA
pacTUTENbHOW, JKUBOTHOW M  TIpUOHOM  KIJIETKH.
IToBEpXHOCTHBIE CTPYKTYpPbl — KJIETOYHas CTEHKA,

TIIMKOKANUKC, UX ¢yHkuuu. [lnazmaTrnueckas memOpana,
ee CBOMCTBA U (PYHKIIHH.

Jlemoncmpayuu:

Ilopmpemwr: A. JleBenryk, P. I'yk, T. IlIBann, M.
[neinen, K. bap, P. Bupxos.

Tabnuyvr u cxemvi: «CTpoeHUE DYKapHUOTUYECKOM
KIeTKn», «CTpoeHHe XKUBOTHOU KieTku», «CTpoeHue
PacTUTENBHOU KIETKW», «CTpOCHHE MPOKAPUOTUUECKOMN
KIIETKW.

Obopyoosanue: CBETOBOM MUKPOCKOII, MUKPOTIPENapaThl
PACTUTENbHBIX, )KUBOTHBIX M OAKTEPHAIIbHBIX KIETOK

aKTUBHBIN), SHAONHUTO3 ((parommuTo3, MUHOIUTO3),
9K30IMTO3, KJIIETOYHAs CTCHKA, HYKJICOU]I.
CpaBHUBaTh MEXKIy COOOW SyKapUOTHYECKHE U
MPOKAPUOTHYECKHE KJICTKH; OTMEUYaTh CXOJCTBO U
pa3auuus B CTPOCHHHM  KJICTOK  OaKTepHid,
’KHBOTHBIX, PACTCHUI ¥ TPUOOB

3.8

CrpoeHue 3yKkapuoTUYECKOn
KJIETKH

[utomnmazma u ee opranouasl. OnHomeMmOpaHHbBIE
opra"ousl kietku: J1IC, annapat ['osb1KH, TM30COMBI.
[TosryaBTOHOMHBIE OpPraHOWIBI KIETKU: MHUTOXOHIPHH,
mwiactuael. [IpoucxoxxaeHrne MUTOXOHIAPUNA U TUIACTHI.
Buasl mmactua. HememOpaHHBIE OpraHOMABI KJIETKH:
puOOCOMBI, KJIETOYHBIH LEHTP, LEHTPHOIN,PECHUYKH,
KryTuKd. OyHKINN OpraHOMIO0B KIETKH. BKirtoueHus.
Anpo — perynaropsbiil neHTp kieTku. CTpoeHue siapa:
sfepHas 000J104Ka, KapuoIUla3Ma, XpOMaTHH, SIPHILIKO.
XpomocoMsbl. TpaHCIIOPT BEIIECTB B KIIETKE.
Jlemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M.
[netinen, K. bap, P. Bupxos.

Tabauyvr u cxemovr. «CTpPOCHHE JYKApPUOTHUYECKON
KIeTKn», «CTpoeHHe XUBOTHOM KiIeTKW», «CTpoeHue
pacTUTENbHOU KJIETKH», «CTpoeHHe MPOKapHOTUYECKON
KIIETKI»,

PackpbiBaTh cojepxaHWe TEPMHUHOB U TOHSITHM:
LUTOIJIa3Ma, OPraHOUJbI, 3HJOIUIa3MaTUYeCKas
cerb (OIIC), anmapar [onabaXku, JHU30COMBI,
BaKyO0JIb, MUTOXOHJIPUH, TUTACTHIBI (XJIOPOTLIACTHI,
XPOMOILIIACTHI, JIeMKOIUIACThI), prOOCOMBI,
MHUKPOTPYOOUKH, KIICTOYHBIH HEHTP
(ueHTpocoma), PeCHUYKH, >KTYTHKH, BKIIOUYEHUS,
AIpo,  sAaepHas  o0oJlouKa,  KapuoIlula3Ma,
XPOMATHH, SAPBIIIKO, XPOMOCOMBI.

OnwuchIBaTh CTPOCHHE DYKAPHOTHYECKOW KIIETKH
no u300pakeHUsIM W Ha MHKpoIpenaparax;
KJIaCCU(HUITUPOBATH OPTAHOU/IBI

B 3aBHCHMOCTH OT OCOOEHHOCTEH MX CTpPOEHHUs
(omHOMEMOpaHHBIE, JIByMeMOpaHHBbIE,
HEeMEeMOpaHHbIE); ONUCHIBATh (PYHKIUH KaXKIOTrO
OpraHoujia B KJIETKe.

XapakTepu30BaTh KIETOUYHOE SIPO KaK MECTO
XpaHeHus, nepenaud (yIBOEHHE XPOMOCOM) H




«Ctpoenne sapa KieTku». Obopydosanue: CBETOBOU
MHKPOCKOI, ~ MHKpOIIperaparbl  PacTUTEIbHBIX U
KMBOTHBIX KIJICTOK.

JlabopamopHvie u npakmuueckue pabomol:
JlaboparopHuas padora Ne 2. «3ydeHne cTpoeHUS KIETOK
pacTeHHH, )KUBOTHBIX M OaKTEpHid 0] MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIPENapaTax U UX OMHUCAHUE)

peanu3auuu  (TPAHCKPUILHKSA) HACIEACTBEHHOMN
nH(pOpMaLIUU KIETKH.

[lepeuncasiTb U ONMUCHIBATH KOMIIOHEHTHI siipa U
X QyHKIIUU;

CxeMaTH4HO N300paXkaTh CTPOCHUE PACTUTEIHHON
U JKUBOTHOU KJETKH. OOBSCHATH OHOJIOTHYECKOe
3HA4YEHUE TPAHCIIOPTA BEIIECTB B KIIETKE

Tema 4. XKuzHeneaTeabHOCTh
KJIETKHU

4.1

OOMEH BelIEeCTB.
ITmacTuueckuii oOMeH.
dorocuHTe3. XEeMOCHUHTES

OOmen BemiecTB, WJIH METa0OMU3M. ACCUMMISIUS
(TutacTuueckuit 00MeEH) u ITUCCUMIIIAIIASI
(3HEepreTUYecKuii 0OOMEH) — JIBE€ CTOPOHBI SIUHOTO
npouecca Meradonuzma. Poiib 3aKOHOB COXpaHEHUs
BEIIECTBA U SHEPTUU B MOHUMAHUU MeTabonu3ma. Turmsl
oOMeHa BeIecTB: aBTOTPO(HBIN 1 TeTepoTpodHEIA. Poib
(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAILIEHUU YHEPTUU
B kietke. ®orocuHTre3. CBeroBas W TeMHOBas (asbl
dotocuHTe3a. Peakiuu dotocunTe3a. DPPEKTHBHOCTD
doTtocunTe3a. 3HaueHue (HOTOCHHTE3a JIA JKU3HH Ha
3emine. BnusHue ycioBuii cpenbl Ha (QOTOCHHTE3 U
CIOCOOBI  TIOBBINICHHUST  €r0  TPOJAYKTUBHOCTH Y
KYJIBTYPHBIX PACTCHUH.

XEeMOCHUHTE3. XEeMOCUHTE3UPYIOLINE
3HaueHNe XeMOCHHTE3a JUIsl )KU3HU Ha 3emiie.
Jlemoncmpayuu:

Ilopmpemui: K. A. Tumupsses.

Tabauywvl u cxemvi: «Xnopormiacty, «DOTOCUHTE3)

OaxkTepuu.

PackpeiBath conepikaHue TEPMUHOB U MOHSTHM:
oOMEH BemeCTB W NPEBpalleHHE HSHEPruu
(MeTabonMM3M),  aCCUMWJISALMUSA,  IJIACTHYCCKUIN
o0OMeH,

JTUCCUMIIALINSA, SHEPreTHYECKHI o0OMeH,
dorocunTe3,  ¢oromms,  HochopunpoBanue,
MEPEHOCUYUK MPOTOHOB, XEMOCHUHTE3.

OnuceiBaTh dboTocunTe3, MIPOLIECCHI,
MPOTEKAIOIIKE B CBETOBOM U TEMHOBOI (paze.
BEISBISATS MPUYIMHHO-CIICICTBEHHBIC CBSA3H MEXKTY
MOTJIONIEHUEM COJTHEUHOM dHEPruH XJIOPO(HIIIOM
U cuHTe30M MOosieKysn ATO.

CpaBHUBaTh UCXOJHBIE BEIIECTBA, KOHEYHBIE
MPOAYKTHl WM YCJIOBHS TPOTCKAHWS pPeaKiuid
CBETOBOM 1 TEMHOBOH (ha3bl (HOTOCHHTE3RA;
CpaBHuBaTh GOTOCUHTE3 U XEMOCHHTE3.
OneHuBaTh 3HaUeHUE (POTOCUHTE3a U XEMOCHHTE3a
JUIA JKA3HU Ha 3eMiie

4.2

DHepreTudyeckuii o0OMeH

OHepretudyeckuii oOMeH B KkieTke. Paciiennenue
BEIIIECTB, BBIJICJICHUE W AKKYMYJIHPOBAHHUE DHEPTUU B
KJIETKe. JTambl JHepreTudyeckoro oodOmena. [nmkonus.
Bpoxenune u ero BUAbI.

Kucnoponnoe oxuciaeHue, WIM KJIETOYHOE JbIXaHUE.
OxucnutensHoe QochopunupoBanue. IPHEKTUBHOCTH
HHEPreTHYECKOro oOMeHa.

Jlemoncmpayuu:

PackpeiBath conep)kaHu€ TEPMUHOB U IOHATHI:
SHEPreTUYECKUM o0OMeH, TJIUKOJIN3,
MOJIOYHOKHCIIOE OpOoXKeHHE, CIUPTOBOE OPOXKEHUE,
OMOJIOTNYECKOE OKUCIIEHHUE, KJIETOYHOE JbIXaHUE,
JTUCCUMUIIALINSA, PEPMEHT.

XapakTepu3oBaTb 0OMEH BEILECTB U IPEBpaIeHNE
sHeprun (MeTabomu3M) Kak OJHO HX CBOICTB
KHUBOTO.




Tabauyer u cxemwvr: «Tunbl muTaHusy, «MeTabomu3zmy,
«MuToxoHAPUS», «IHEPTETUUECKHI OOMEH»

[lepeuncasiTb OCOOEHHOCTH IUIACTHUYECKOTO U
HHEPreTUYECKOro oOMeHa B KJIETKE;
YCTaHaBJIMBATh B3aUMOCBSI3b MEX/Ty HUMH.
Paznuuate THIBI OOMEHa BEIIECTB B KIIETKE:
aBTOTPOQHBIN U TeTepOTPOPHBIIA.

OnuceiBaTh 3Tambl 3HEPreTHYECKOro oOMeHa
(MOATrOTOBUTEIBHBIN, OECKUCIOPOIHBIH,
KHUCJIOPOJAHBIN) M CPaBHUBATh UX MEXKAY COOOH.
XapaKTepu30BaTh PEAKIMH TTTUKOIN3a, OpOKEHUS,
KJIETOYHOIO JIbIXaHUS; BBIABISATH IPUYUHHO-
CIIEICTBEHHBIE  CBSI3U  MEXKIY  TJIMKOJIU30M,
KJICTOYHBIM JIbIXaHUEM U CUHTE30M MoJieKya ATO.
CpaBuuBath 3Q(HEKTUBHOCTH OCCKUCIOPOIHOTO U
KHCJIOPOAHOTO 3TaroB

4.3 | buocunTes Genka Peaknun MaTpUYHOIO CHUHTE3A. I'enetnueckas | PackpbiBaTh conepKaHue TEPMHHOB U ITOHSATHUI:
unpopmanus wu JIHK. Peammsanus reHeTHYECKO# | reH, TEHETHYSCKMH KOJI, MATPUYHBIA CHHTE3,
UH(POPMALIUHU B KIIETKE. TPAHCKPUIILINS, TPAHCIALUSA, KOJOH, aHTUKOJIOH,
['enetnueckuii kox u ero cpoiictBa. TpaHckpunuus — | pubocoma, LEHTpajbHas JA0TMa, MOJIEKYJspHas
matpuuHblii cuHte3 PHK. Tpancnauus — OuocunTe3 | Guosorus.
6enka. Dramnsl TpaHcaanuu. KoaupoBanue aMMHOKUCIOT. | OnpeaensTh CBOWCTBA T€HETHMYECKOro  KOJAa
Ponb pubocom B Onocunrese Oernka. (TpUIIETHOCTD, OJHO3HAYHOCTh, BBIPOXKIEHHOCTb,
Lemoncmpayuu: YHHUBEPCAIbHOCTD, HEIEPEKPbIBAEMOCTb,
Ilopmpemsi: H.K. Kosb110B. HETIPEPHIBHOCTB ).
Tabnuyvr u cxemwvr: «Ctpoenue JJHK», «Ctpoenme u | OnmchiBaTh 3Tambl pealn3allidl HAcCleACTBEHHOU
(GyHKIIMOHUPOBAHUE reHay, «Cunres Oenka», | ”HGOPMaLIUU B KIIETKE.
«Pemmukanusa JITHK», «I eneTnueckuii Koay. CpaBHUBaTh peakUMM MaTPUYHOIO  CHUHTE3A
Obopyoosanue: monenu- anmumkanuu «Y nsoenue JIHK | monexyn PHK u 6enka B kineTke
U TpaHCKpunims», «brnocuntes Oenka»

4.4 | Hexsierounblie popmbl )KM3HU Hexnerounsie ¢opmbl xu3Hu — BHpychl. Mcrtopus | PackpeiBaTh conepikaHue TEPMUHOB U TOHSATHI:

— BUPYCHI

oTkpbiTus BupycoB (1. 1. MBanoBckuit). OcoOeHHOCTH
CTPOEHUS U )KU3HEHHOT' O IIMKJIa BUpYycoB. bakrepuodaru.
Bonesnu pacTenmii, 5)kKMBOTHBIX U YEJIOBEKA, BHI3BIBAEMbBIE
BUpycamu. Bupyc numMmmyHonedunura yenoseka (BHUY) —
Bo30yautens  CIIMJla. OOpaTHas  TpaHCKpHUIIIUS,
peBepTasza " WHTETpasa. [Tpodunaktuka
pacrpoCTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

BUPYC, BUPYCOJIOT S, Karicu 1, bakTeprodar, BUpyc
uMMmyHoaepuimTa yenoseka (BUY), onkoreHHbIe
BUPYCBHI.

XapakTepu30BaTh BHUPYCHl Kak HEKIETOYHYIO
dopMy  KH3HH; OCOOEHHOCTH CTPOEHHUS U
KHU3HENIETEITLHOCTH BHPYCOB.




Jlemoncmpayuu:

Tlopmpemeur.: 1. V1. IBaHOBCKHIA.

Tabnuysr u cxemwvr: «Bupyce», «bakrepuodarm»;
«Ctpoenne u xu3HeHHbIM 1k Bupyca CII/a,
Oaktepuodaray.

Obopyoosanue: monenb ctpyktypbl JIHK; MarnutHas
Moielb-anruKaus «CTpoeHUue KIETKI

OnuceiBaTh  KU3HEHHBIM  LHMKI  BUPYCOB
UMMYHOZCpUIMTa 4YelOBEKa; pa3inyaTb Ha
pucynkax BTM ((Bupyc TtabayHOi MO3aWKH),
Oakrepuodar, BIY.

O060CHOBBIBATH u co0JII0/1aTh Mepbl
NpoQUIAKTUKU  PACIIPOCTPAHEHHS]  BUPYCHBIX
3a0oneBaHuil  (pecmupaTOpHBIC,  KEITYAOYHO-
KHUIIIeUHble, KiemeBord  »Huedanur, BUY-
UHEKITHS)

Tema 5. PazmHOXeHHE U
WHAUBUIYAIbHOE PAa3BUTHE
OpPraHn3MOB

5.1

JKW3HEHHBIN MUK KICTKH.
Jenenue kineTku. MuTos

Kierounslii 1UKI, WM >KU3HEHHBIA LMK KIETKH.
WUnrtepdaza u wmuto3. Ilpomeccs, mnporekaromue B
unTepdaze. Perukanus — peakuust MATpUYHOTO CUHTE3a
JHK. Ctpoenue xpomMocoM. XpOMOCOMHBIH HAOOp —
KapuoTUIl. J{MMIOUAHBIA M TaljIOUIHBIA XPOMOCOMHBIE
HaOopel.  Xpomatuael. LluTonmoruueckue  OCHOBBI
Pa3MHOKEHUS u WHUBU1yaJIbHOTO pa3BUTHS
opranu3moB. Jlenenue kKiaeTku — MuTo3. CTauu MUTO3A.
[Ipoueccsl, NpOUCXOASIINE HA Pa3HBIX CTAIUAX MHUTO3A.
buonornueckuit cmpicn mwurtosa. I[Iporpammupyemas
ru0enb KJIETKU — arornTo3.

Jlemoncmpayuu:

Tabnuyvl u cxemwvl: «KIIETOUHBIA HUKI», «Pemaukaiuys
JHK», «Ctpoenue xpoMocoMbl», «MUTO3»; MarHUTHas
Mozenb-anmiukanus «/enenue knetkn»; moaens JJHK.
Obopyodosanue: CBETOBOI MUKPOCKOII U MUKpOIpenapar
«KapunokuHes B KJIETKaX KOPEeIKa JIyKay.
Jlabopamopuvie u npakmuyeckue pabomol:
JlaboparopHas pabota Ne 3. «HaGmrogenwe mmurto3a B
KJIETKaX KOHYMKA KOpeIIKa JIyka Ha TOTOBBIX
MHUKpOIpenaparax»

PackpeiBath conep:kaHue TEPMUHOB U TOHATHH:
KJICTOYHBIA IUKJ, WHTep(dasza, peayIuTuKaIus,
XpoMocoma, KapUOTHIIL, TarIONIHbIH,
JUTIIONTHBIA XPOMOCOMHBIA Ha0O0p, XPOMATHU/IBI;
MHTO3 €ro cTajauu: npodasa, Mmeradasa, anadasa,

tenodasa.
OmnuceiBaTh KU3HEHHBIH KT KIICTKU;
NEPCUUCIIATH u XapaKTCPU30BaATh Nnepruoabl

KJIETOYHOTO 1IMKJIa, CPABHUBATh UX MEXIY COOOI.
OnuceiBaTh CTPOCHHE XPOMOCOM, KapHOTHUIIOB
OpPraHU3MOB, CPaBHHUBATh XPOMOCOMHBIE HAaOOPHI
KJIETOK.

CpaBHMBaTh CTaANU MUTO3A.

Paznuuate Ha MUKpoIpenapaTax

Y PUCYHKaX CTaJUu MUTO3a.

PackppiBaTh OMOTOTHYECKUA CMBICT MUTO3a




5.2 | ®opMbI pa3MHOXKEHHUS @opMbl  pa3sMHOXKEHHsI OpraHu3moB: Oecmoioe u | PackpeiBaTh conmep’kaHHe TEpPMHUHOB M TOHSTHIL:
OpPraHU3MOB nojosoe. Buzapl 0Oecronoro pasMHOXEHMs: JeleHHE | pa3MHOXEHHE, KJIOH, IOJOBbIe KJIETKH (raMeThl),
HaJBO€ M IIOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, | AWLEKIETKA, CIIEpMAaTO30uJ, 3Ur0Ta, [EJIECHUE
CropooOpa3oBaHUE,  BEreTaTUBHOE  PAa3MHOXKEHUE. | HAJBOE, IIOYKOBAHHUE, CIOPYJIALMS,
HckyccTBEHHOE — KIIOHHMPOBAaHWE  OPraHW3MOB, €ro | (pparmMeHTanusi, BereTaTHBHOE pPa3MHOXKEHUE,
3HAYECHUE JUIS CEJIEKLIUN. CEMEHHOE Ppa3MHOXCHHE, OIBUICHHE, JBOMHOE
[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIOI0ro. OIIOIOTBOPEHUE, IOJIOBBIE JKEJIE€3bl, CEMEHHUKH,
Lemoncmpayuu: SAWYHUKU, OIJIOOTBOPEHUE (HapyxHoOe,
Tabauyvr  u  cxemvt:  «DopMbl  pa3MHOMKEHHUS | BHYTPEHHEE).
OpraHu3MOBY, «/IBOMHOE OIUIOAOTBOPEHUE Y LIBETKOBBIX | XapaKTepu30BaTh OCOOCHHOCTM U  3HAYCHHE
pacTeHui», «Jlenenune KJIETKU OakTepuny, | GECIIONIOTO U MOJIOBOTO CIIOCOOOB Pa3MHOKEHHUS.
«BereratuBHoe pa3mMHOXKeHUE pacTteHuily, «Ctpoenue | Boiaensats Buibsl  0ecHoioro  pa3MHOMKEHMS;
MOJIOBBIX KJIETOK) BBISIBIISITh  B3aUMOCBSI3HM  MEXIy ¢GopmMamMu U
croco0amMH pa3MHOXKEHMS, U MX OMOJIOTMYECKUM
3HAYEHHUEM.
Brnaners npuéMaMu BEreTaTUBHOTO Pa3MHOKEHUS
KYJIbTYPHBIX PACTEHUH (Ha MpUMEpe KOMHATHBIX ).
XapakTepHu30BaTh IOJIOBBIE KJIIETKHU: SUIEKIECTKH,
CIEPMAaTO30M/Ibl; BBISBIATH OCOOCHHOCTH MX
CTPOEHUS
5.3 | Meiio3 Meiio3. Cragun meitosa. IIponeccsl, npoucxoasmue Ha | PackpbiBaTh copepKaHHE€ TEPMUHOB M IMOHSTHIA:
cragusax wmenosa. lloBeneHne XpoMOcoM B MeEHO3€. | MEHMO3, KOHBIOTAMSA  XPOMOCOM,  IIEPEKPECT
Kpoccunrosep. buonornueckuif cmpica M 3HaueHUe | (KPOCCHHIOBEP) XPOMOCOM, TaMETHI.
Meno3a. XapakTepu30BaTh MEH03 Kak Croco0 KIETOYHOTro
Lemoncmpayuu: JICNIEHNs;  ONMChIBATh MEHW03 1O  CTaJausM;
Tabauysr u cxemol.: «Jlenenue KineTkn», «Meito3». CpaBHUBATH CTAJIUU MEWO3a U MUTO3A.
Obopyoosanue: wmonens JIHK; wmarnutHas wmopenb- | PasnuuaTe Ha  pUCYHKAaxX  CTaaud  Meio3a;
anIuMkanus «JleneHue KIeTKu» pacKpbIBaTh OMOJIOTHYECKOE 3HAUEHHE Meiio3a
5.4 | O6pa3oBaHue U pa3BUTHE ["amerorenes — npouecc 00pa3zoBaHUs MOJOBBIX KIETOK Yy | PackpeiBaTh conep)kaHne TEPMUHOB U TOHSATHM:

IIOJIOBBIX KJIETOK.
Ormion0TBOpEHNE

KHUBOTHBIX. [10JIOBBIE *Kene3bl: CEMEHHUKH U SIMYHUKH.
OOpa3oBaHre W pa3BHUTHE IIOJIOBBIX KIETOK — TraMeT
(cmepMaTo3oua, sifllekIeTka) — CIepMaToreHe3 M
ooreHe3. (OCOOEHHOCTH CTPOEHMS SIMIEKIETOK U
cnepmaro3on1oB. OmnonoTBopenue. [laprenorenes.
Jlemoncmpayuu:

raMeToreHes, CIiepMaTOreHes, OOTeHe3,
CTIIepMATO30HI, aKPOCOMa, STHIEKIIETKA, TOJISPHBIE
TeJbLA.

XapakTepu30BaTh OCOOCHHOCTH TaMeTOreHe3a y
JKUBOTHBIX W €ro CTaJuu; II0JOBbIE KJIETKU
’KHBOTHBIX U OITUCHIBATH MPOIECC UX PA3BUTHSL.
CpaBHMBATh CIEPMATOIE€HE3 M OOT'CHE3.




Tabauyer u cxemwvl: «lIpsMoe M HENpsIMOE Pa3BUTHEY,
«["ameToreHe3 y MJEKOMUTAIOIINX U YEIOBEKAY.
Obopyoosanue: wMonenb Merada3sHOW XPOMOCOMEI,
MUKPOCKOIL, MUKpOIIpenapaTsl «CriepMaTo30U/IbI
MJICKOITUTAIOIIETO», «SIHILIEKIEeTKA MIEKOIIUTAIOILIETO.
Jlabopamopnvie u npakmuyeckue pabomul:
JlaGopatopnast pabdora Ne 4. «U3yuenue cTpoeHUs
MOJIOBBIX KJIETOK HA TOTOBBIX MUKpPOIpENapaTax»»

OnuceiBaTh  OIJIOJOTBOPEHHE, OHOIOrHYECKOe

3HAYCHUE OILIOJOTBOPCHUA

5.5 | UnauBuayanbHOE pa3BUTHE WNHpuBunyansHOe pa3BuTue (oHTOreHe3). | PackpbiBaTh coAep)KaHUE TEPMHUHOB U IOHATHIL:
OpraHU3MOB OMOpuoHaNbHOE pa3BuTHE (d3MOpUOreHe3). Tallbl | OHTOTEHE3, 3MOpHOTEHe3, 3UroTa, JIpOoOJICHHE,
AMOPHOHAIILHOTO Pa3BUTHSl Y TTO3BOHOYHBIX )KMBOTHBIX: | OJacTOMEphI, TacTpysia, HEWpylsa, OpraHoreHes;
IpoblieHue, racTpyJiilus, OpraHOreHes. 3apOABIILIEBbIE JIUCTKHU: ASKTOAEpMa, Me30Jepma,
[TocTamOproHaIbHOE pa3BUTHE. Tunsl | sHTONEPMA;  MOCTAIMOPHOHAIBHOE  pa3BUTHE:
MOCTAMOPUOHAIIBHOTO Pa3BUTHUA: TMPSAMOE, HE MPSIMOE | MPsAMOE U HempsiMoe (JIMYMHOYHOE); MeTaMopdos,
(MmunHOYHOE).  BnusHue  cpempl  Ha  pa3BUTHE | MEracropa, MHUKpOCIOpPA, IMbUIBLIEBOE 3€PHO,
OpraHU3MOB; (bakTopbl,  CHOCOOHBIE  BBI3BIBATh | CHEPMHUHU, 3apOJBIIIEBBIA  MEIIOK, JBOMHOE
BPO’KJCHHbBIE YPOJCTBA. OILJIOIOTBOPEHHUE.
Poct u pasButne pacrenuil. OHTOTeHe3 LBETKOBOro | OmpenensTh STanmbl AMOPHUOHAIBLHOTO Pa3BUTHUS
pacTeHMsI: CTPOEHUE CEMEHU, CTAJUH Pa3BUTHUS. XOp/AOBBIX Ha CXEMax M IpernapaTax U ONUCHIBATh
Llemoncmpayuu: IIPOLIECCHI, TMPOMCXOMALIME HA KaXKJIOM OJTarle.
Tabauybr u cxemvi: «OCHOBHBIE CTaJuU OHTOreHe3a», | CpaBHMBATh MEpPUOJBI OHTOTEHE3a; NpPSIMOE U
«[Ipsmoe u  HempsiMoe  pa3BuTHe»,  «/IBoliHOe | HempsAMoe (JIMYMHOYHOE) MOCTIMOPHOHAIBHOE
OILJIOJIOTBOPEHUE Y IIBETKOBBIX PACTEHUII» pa3BUTHE, 3apOJBIIIM 4YeJIOBEKa M  JPYrux
XOpJOBBIX.
OOBACHATH OMOJIOTUYECKOE 3HAUEHUE Pa3BUTHUS C
MeTaMop(ho30M; OTpHUILIATENILHOE BIIUSIHHE
QJIKOTOJIsl, HUKOTHUHA W JPYTHX TEPaTOreHHBIX
(bakTOpOB Ha pa3BUTHE 3apPOJIbIIIA YETTOBEKA.
OnuceIBaTh MPOLECC IBOMHOTO OIUIOJOTBOPEHUS Y
IBETKOBBIX PACTEHUM
Tema 6. HacnencTtBeHHOCTE U
M3MEHYMBOCTH OPTaHU3MOB
6.1 | I'eneruka — Hayka o [Ipenmer u 3agaun reHeTuku. Posb 1uTonoruu u | PackpbiBaTh Colep:KaHUE TEPMUHOB U TMOHSTHI:

HaCJICACTBCHHOCTHU U
HN3MEHYHUBOCTH

SMOpPHOJNIOTHUM B  CTAHOBJIEHMM TeHETUKU. Bkian
POCCHUHCKMX U 3apyOeXHBIX YYEHBIX B pa3BHUTHE

IeH, TE€HOM, TEHOTHUIl, (EHOTHI, XPOMOCOMBI,
alJieNlbHble  TeHbl  (alyienu),  TOMO3WIOTa,
reTepo3UroTa, JOMUHAHTHBIM mNpHu3HAK (TeH),




TeHEeTUKU. MeToabl TeHETUKU (THOPHI0IOTHYECKUH,
[IUTOTCHETHYECKUI, MOJICKYIIIPHO-TeHETHYECKHIA ).

OcHOBHBIE T€HCTUYCCKUC TIOHATHUA. I'enernueckas
CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKPELIUBaHUM.
JlemoHCTpauu:

[Toptpetsi: I'. Mennens, T. Mopran, H. 1. Basuios, C.
C. YerBepukos, H. B. Tumodees-PecoBckuii.
Ob6opynoBaHue: MoJelb- anuukanus «MoHoruopuaHoe
CKpelIrBaHuey, repdapuii «I opox moceBHOI»

pEelEecCUBHBIA TpHU3HAaK (TeH), 4YuCTas JIMHMUS,
TUOpHU/I.

[lepeuncnath ¥ XapakTepu3OBaTb  METOJIbI
TE€HETUKHU: rUOPUI0IOTHUECKUH,
LUTOI€HETUYECKUH, MOJIEKYJIIPHO-T€HETUYECKU;
JOMUHAHTHbIE W  PELECCUBHBIE  NPU3HAKU
pacTeHUH U KUBOTHBIX.

[Tonb30BaTbcsi T€HETUYECKOM TEPMHUHOJOTHEN H
CHUMBOJIMKOW ISl 3alIUCH T€HOTUIIUYECKUX CXEM
CKpELMBAHUS

6.2 | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH HACJIeI0BAHUS MPU3HAKOB, | PackpbiBaTh copepkaHue TEPMUHOB M TOHSTHMA:
HACJIeJIOBaHUSI IPU3HAKOB. ycraHoBieHHole [.  Mennenem. MoHoruOpuaHOE | MOHOTHOPUIHOE CKpeluBaHue, (PEHOTUIHYECKHe
Monorubpuatnoe CKpelIrBaHue. 3aKOH eIuHO00pa3wsi THOPUIOB MEPBOTO | TPYMIbI, THOPHIOJOTUYECKUH METOM, YHCTHIC
CKpEIIUBaHHE nokoneHusi.  llpaBunmo  momMuHMpoOBaHUS.  3aKOH | JMHUHM,  JOMHHHUpPOBaHHE  TeHOB  (IIOJIHOE,

paciieneHuss Mpu3HakoB. ['Mmore3a 4YMCTOTHI rameT. | HEMOJHOE), pacllleIUIeHUE B TOTOMCTBE.
[TonHOE ¥ HEMOIHOE JOMUHUPOBAHHUE. OnuceiBaTh METOJIUKY MPOBEICHHUS
Jlemoncmpayuu: I'. MeHiesieM OnbITOB IO U3YYEHUIO HACIEAOBAHUS
Iopmpemui: I'. Menpens. OJIHOM Maphkl MPU3HAKOB Y TOPOXa MOCEBHOTO.
Tabnuysr u cxemwvl: «MOHOTHOPHIIHOE CKpelIMBaHWE W | PackpbIBaTh copepikaHue 3aKOHOB €IMHOOOpa3us
€ro LIUTOTEHETUYECKas OCHOBA, «3aKOH pacleIUIeH!s U | THOPUIOB  TEepBOro  IMOKOJIEHHs M 3aKOHa
€ro IIMTOIeHETHYeCKass OCHOBa», «3aKOH YMCTOTHI | pacIlEIICHHUS.
ramer». OOBACHATH TMIIOTE3Y YUCTOTHI TAMET.
Obopyodosanue: 3anuceiBaTh CXEMBI MOHOTUOPHUIHOTO
MoJeNnu-anminkauu «MOHOTHOPUIHOE CKPELMBAHUEY, | CKPEIIMBAHUS, OOBACHATH €ro IUTOJIOTHYECKHE
«Hemonnoe  nomuHMpoBaHWe», repbapuil  «['OpoX | OCHOBBI W pellaTh TE€HEeTHYEeCKHE 3aJauyd Ha
IIOCEBHON» MOHOTHOPUIHOE CKpEIIUBaHHE

6.3 | AurubpunHoe CKperBaHue. JurubpunHoe ckpemmyBaHue. 3akoH He3aBUCHUMOro | PackpbiBaTh copepKaHHE€ TEPMUHOB M IMOHSTHIA:

3aK0H HE3aBHCUMOI'O
HacCJICOJOBaHUA IIPU3HAKOB

HacJeJI0BaHMs NMPU3HAKOB. lluTOoreHernueckre OCHOBBI
JTUTHOPUTHOTO CKpEILUBaHUS. AHanm3upytoiee
CKpELIUBaHUE. Hcnonp3oBanue aHAIM3UPYIOIIETO
CKpEITUBAHMS IJIs1 OTIPEICTICHUSI TEHOTUITa OCOOH.
Jlemoncmpayuu:

Ilopmpempui: I'. MeHienb.

Tabauyer u cxemsl: «JlUrnOpugHOE CKpEIIUBAHUEY,
«uTomorndeckue OCHOBEI JTUTHOPUTHOTO

TUTHOPHUIHOE
CKpEILIMBAHHUE.
OmnwuceiBate onbITel I'. MeHnens no Hu3y4eHUIO
HAacJel0BaHUS JIBYX Iap MPHU3HAKOB y TIopoXa
IIOCEBHOTO.

PackpsIBaTh copepkaHue 3aKOHA HE3aBUCHMOIO
HacJIEJOBaHMsI IPU3HAKOB.

[IpuMeHATh MaTeMaTHYECKUN pAacUeT C MOMOUIBIO
METOJIa IEPEMHOKEHUS BEPOSITHOCTEN M 3alMCh C

CKpCIIMBAHUC, aAHAJIMU3UPYIOIICC




ckpemuBanusy. O6opyodosanue: MOAETb- ANIUTAKALNS
«lurnOpuHOE CKpEIIMBaAHIE)

MIOMOILBIO (eHOTHUINYECKIX panuKaioB
pacIieIUIeHHsT NPU3HAKOB y TIOTOMKOB IO
(EHOTHUITY U TEHOTHITY.

3anuchIBaTh CXEMBI JUTHOPUIHOTO

CKPCILMBAHMS, OOBACHATH €ro IUTOJIOTUYECKHE
OCHOBBI M pEUIaTh TEHETHYECKHE 3aJaddl Ha
JTUTHOPUTHOE CKPEIIMBAHUE

6.4 | CueruieHHOE HaclIeI0BaHUE CuernneHHoe HacienoBaHue mpusHakoB. Pabora T. | PackpeiBath comepikaHue TEPMUHOB U TOHSATHM:
IIPU3HAKOB Moprana 10 CUEIUIEHHOMY HAacCJE€JIOBAHUIO T'€HOB. | CLEIJIEHHOE HacJe10BaHUe IIPU3HAKOB,

Hapymenue  cuemyieHuss TreHOB B pe3ysbTare | peKOMOMHALIMS T'€HOB, TE€HETUYECKHE  KapThbl
KPOCCHUHIOBEpa. XpomocoMmHast TEOpHs | XPOMOCOM, MOPTaHU/IA.
HACJIEACTBEHHOCTH. HaspiBaThb OCHOBHBIE MOJIOKEHUS XPOMOCOMHOMN
['eneTnueckue KapThl. Teopun  HacineAacTBeHHocTH  T.  Moprana;
Lemoncmpayuu: packpeIBaTh coaepxanue padotsl T. Moprana no
Ilopmpemui: T. Mopran. CLEIJICHHOMY HAacJIeIOBAHUI0 T'€HOB M IMPUYUHBI
Tabauybr u cxemvi: «Meno3y», «['eHeTHUYecKHE KapThl | HAPYIIEHUS  CLEIUIEHMS ~ MEXIy  T'€HaMHu.
pacTeHul, JKUBOTHBIX U 4elOBeKa», «B3aumoneiicTBue | 3anuchiBaTh CXEMBI CKpELIUBAaHUS npu
aJlJIeIbHBIX TEHOBY. CLEIUIEHHOM HacJelI0BaHUU, OOBACHATh IPUYUHBI
Obopyooeanue: Mukporpenapar «Jpo3opuna» (HopMma, | peKOMOMHAIIMM T€HOB, ONpPENENATh YUCIO TPy
MyTaluuu (popMbl KpPbUIbEB U OKPACKHU TeNa), MUKPOCKOII, | CHEIUIEHHUs I'€HOB; pellaTh I'eHETUYECKUe 3a7auu
Mozenb-anmukanus «Ilepekpéct xpomocom». Ha CILIETUIEHHOE HACJIEJOBaHKE
Jlabopamopnvie u npakmuyeckue pabomul:
JlaGopatopHast pabota Ne 5. «M3ydeHue pe3yibTaToB
MOHOTHOPUAHOTO U IUTHOPUAHOTO CKPEIIUBAHUS
y Jpo30(HIIbl HAa TOTOBBIX MUKPOIpEnaparTax»

6.5 | I'eneruka moua. I'enetnka mnosia. XpoOMOCOMHOE oOImpeneneHne mnoja. | PackpeiBaTh colepKaHUE TEPMUHOB U TOHATHM:

Hacnenosanue ITPU3HAKOB,
CIHCTIJICHHBIX C ITOJIOM

AyTOCOMBI M TOJOBBIE XPOMOCOMBI. ['OMOrameTrHsie U
rereporameTHble opranu3Mbl. HacinenoBanne npu3Hakos,
CLEIUIEHHBIX C I1OJIOM.

Jlemoncmpayuu:

Hopmpemuwi: I'. Mennens, T. Mopran, H.W1. Basuios.
Tabauywl u cxemol: «I'eHeTHKA TI0JIa», «3aKOHOMEPHOCTH
HAaCJEeJI0BaHMs, CLEIUIEHHOTO C mojomy», «Kapuorurbl
YEeJI0BEKa U YKUBOTHBIX»

XPOMOCOMHBIH ~ HaboOp, ayTOCOMBI, IOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIH nod,
reTeporaMeTHBI I0JI, CLEMJIEHHOE C IO0JIOM
HacJeI0BaHNEe TPU3HAKOB.

OOBsACHATD LIUTOJIOTUYECKUE OCHOBBI
XPOMOCOMHOI'0 ME€XaHW3Ma OIpeJeNIeHHs MoJa y
pa3IMYHbBIX OPraHU3MOB.

CpaBHUBaTh  3aKOHOMEpPHOCTH  HACJIEIOBaHUS
IIPU3HAKOB, CLEIJICHHBIX M HE CLEIUIEHHBIX C




ITIOJIOM. Pemrate TCHCTUYCCKUC 3aJa4du Ha
HACJICOJOBAHUE CUCIUICHHBIX C II0JIOM ITPHU3HAKOB

6.6 | I3MeHuUuBOCTb. M3MeHYUBOCTSD. Bunst U3MEHYMBOCTH: | PackpsiBaTh cOAEp:KaHUE TEPMHUHOB U IIOHATHM:
Henacnencreennas HEHACJICJCTBEHHAsl M HacleACTBeHHasd. Poib cpelnbl B | N3MEHUMBOCTb, HACICACTBEHHAs W3MEHUYUBOCTD,
U3MEHYUBOCTD HEHACJIEACTBEHHOM HW3MEHUYMBOCTH. XapaKTEPUCTHUKA | HEHACIIEICTBEHHAs U3MEHYUBOCTb,

MOJIU(PUKALMOHHON N3MEHUYNBOCTU. BapuanmonHnslii psaa | MoanduKanuoHHas WU3MEHYUBOCTb,
W BapuauuoHHas KpuBas. Hopma peakumu IpU3HAKa. | BADUALMOHHBIM psiji, BAapUaHTa, BapHUaLlMOHHAs
KonuuecTBeHHBIE M KAYECTBEHHbIE IPU3HAKK U UX HOpMaA | KpUBasi, IIPU3HAK, HOpMa peaxkuuy,
peaxmun. CBoicTBa MOAU(PHUKAIIMOHHON H3MEHYMBOCTH. | KOJIMYECTBEHHBIC U KAYECTBEHHBIE PU3HAKH.
Lemoncmpayuu: KnaccupunupoBarb  BUIB HW3MEHUYMBOCTH U
Tabnuyst  u  cxemwvl.  «BuUObl  U3MEHYHUBOCTHY, | BBISBIISITH UX
«MonudukamoHHasi U3MEHYUBOCTbY. Ouosiornyeckre 0COOEHHOCTH.
Jlabopamopnule u npakmuueckue pabomoi: [lepeuncnste  cBoWcTBA  MOIM(UKAMOHHOU
JlaGopatopHas pabota Ne 6. «M3yuenne | U3BMEHUYMBOCTH U OOBICHATH €€ 3HAYCHHE JUIA
Mo1U(pUKAITMOHHOM U3MEHYMBOCTH, IIOCTPOEHHUE | OPTAHU3MOB.
BapHallMOHHOTO psifia U BapUallMOHHOW KPUBOI» Pa3nmuyare KOJMYECTBEHHBIE W KAauyeCTBEHHBIC
IIPU3HAKW;  CTPOUTH  BAapUALMOHHBIM DA,
BapUAallMOHHYIO KPUBYIO, BBIYHCIATH CpEIHEE
3HAYEHHE NTPU3HAKA

6.7 | HacnencreenHas HacnencrBenHas, WM IeHOTUIIMYECKAsT MU3MEHYMBOCTB. | PackpbiBaTh COAECp)KaHHE TEPMHUHOB U IIOHSATHM:

U3MEHYUBOCTD KombOunatuBHass u3MeHUYMBOCTh. Mei03 M TMOJOBOHM | HACIEACTBEHHAs M3MEHYMBOCTh, KOMOWHATHUBHAs

nporecc — OCHOBa KOMOWHATMBHOM WM3MEHYMBOCTH.
MyrtanroHHasi '3MEHYUBOCTb.

Knaccugukanus Myrauuid: TeHHbIE, XPOMOCOMHBIE,
TE€HOMHBIE.

Yactota ¥ nmpuyMHbl MyTanuil. MyrtareHHble (akTOpbI.
3aKOH TOMOJIOTHYECKHX PpSJIOB B  HAcl€JCTBEHHOU
m3MenunBocty  H. WM. BasuioBa. Bnesanepnas
HACJEJICTBEHHOCTh U N3MEHYUBOCTD.

Jlemoncmpayuu:

Ilopmpempui: T'. ne ®pu3, H. 1. BaBuios.

Tabruysl u cxemsi: «MyTalOHHAs

U3MEHYMBOCTBY.

Obopyoosanue: MHUKPOCKOIIL, MUKpoIIpenapar
«/Ipozoduna» (Hopma, myrauuu ¢GOpMBI KpPBUILEB U

N3MCHYHNBOCTD, MyTallUOHHAasA N3MCHYHMBOCTD,
MYTaHT, MyTaluu: I'CHHBIC, XPOMOCOMHEIC,

TCHOMHBIE; MOJIMIUION NS, aHeyIUIOUu U,
MyTareHsl.

XapakTepus3oBaTh HACJIEACTBEHHYIO
N3MEHYUBOCTB; dbopMynupoBaTh 3aKOH

TOMOJIOTUYECKUX  PAJOB B  HACJIEICTBEHHOU
m3menunBoct H. . BaBuioBa u 0OBSICHATH ero
3HauYeHHE ISl OMOJIOTUU U CENEKIIUU.
Knaccudumupoarts MyTalllH: TE€HHBbIE,
XPOMOCOMHbBIE, TEHOMHBIE U TPUBOAUTH MPUMEPHI
MyTalum.

OOBACHATH MPUYNHBI BOSHUKHOBEHUS

MyTalui, posib (PaKTOPOB-MYTareHoOB.




OKpacka TeJla); KOMHATHbIE pacTeHUsi ¢ MecTpou
OKPACKOM JIHCTHEB.

Jlabopamopnvle u npakmuueckue pabomoi:
Jlabopatopnast pabora Ne 7. «AHamuM3 MyTalHd Yy
Jpo30(UIIBl HA TOTOBBIX MUKPOIIPENapaTax»

CpaBHUBaTh BHJIbl MyTallUii; BBIABIATH PUYUHBI
HACJEJCTBEHHOH  W3MEHYMBOCTH, HCTOYHHMKH
MyTareHOB B OKpY»Karolleil cpeie (KOCBEHHO).
XapakTepr30BaTh BHEAJCPHYIO HACIEICTBEHHOCTD
U U3MCHYUBOCTH

6.8 | 'eneTnka yemoBeka I'eneruka yenoseka. Kapuortumn yenoneka. PackpeiBath conepxaHue TEPMHUHOB U TOHSATHIA:
OcHOBHbIE METO/IbI TEHETUKU YEJIOBEKA: | KAPUOTHUI YEJIOBEKa, IUTOTCHETHUYECKUH METO/I,
reHealloTHYecKuii, ONU3HELOBBI, LUTOT€HETUYECKU, | TeHeaIOTHYECKU METO/I, POIOCIIOBHBIE,
OMOXHUMUYECKH, MOJICKYJISIPHO-TEHETUYCCKHI. | OJM3HEIOBBIA METOJI, HACJICJCTBEHHBIC OOJIC3HH:
CoBpeMeHHOE Omnpe/eieHHe TeHOTHIA: MOJTHOTEHOMHOE | (MOHOTEHHBIE, c HACJIEJICTBEHHOU
CEKBEHUPOBAHUE, T€HOTHUIUPOBAHHE, B TOM YHCIE C | MPEAPACIOIOKEHHOCTHIO, XPOMOCOMHBIE),
nomoristo [111P-ananu3a. HacnencrBenHblie 3a0071eBaHus | MEUKO-TEHETHUECKOE KOHCYIbTHPOBAHHE.
YeJIOBeKa: TeHHbIEe 00s1e3HU, 00JIe3HU ¢ HacneACTBeHHOH | [lepeuncnsiTh 0COOEHHOCTH H3YYEHUsI TE€HETHUKH
MPEIPACIIONOKEHHOCTBIO,  XPOMOCOMHBIE  OOJIE3HHU. | YeNIOBEKa; MPUBOJUTH MPUMEPHI HACIEICTBEHHBIX
ComMaruueckue u reHepaTUBHbBIE MYyTallUH. 0oJIe3HeN YenoBeKa, XapakKTepU30BaTh METOAbI UX
CrtBonoBbie kieTku. [lpuHnmmel 370poBOro oOpasza | mpoduiakTUKKU; 0O0CHOBBIBATH 3HAYEHHUE MEIUKO-
JKU3HHM, JMArHOCTUKH, NPOQUIAKTHKA U  JICYCHUS | TEHETUYECKOTO
TEHETUYECKUX Oone3Heil. Meauko-reHeTHUECKOe | KOHCYIbTHPOBAHUSI.

KOHCYJIbTHPOBaHME. 3HAUCHHE MEIUIIMHCKON T€HETUKH B | BBIABISATE W CpaBHUBATh  MEXAYy  COOOM
MpeA0TBPALIEHUN u JICYCHU N T€HEeTUYECKUX | JOMUHAHTHbIE W PELECCUBHbIE  MPU3HAKU
3a00JI€BaHUI YeIOBEKa. YeJIoBeKa.
Hemoncmpayuu: CocTaBnsiTb ¥  aHAIU3UPOBATh  POJIOCIOBHbBIE
Tabauyvr u cxemwvr: «HacnemoBanue pesyc-dakTopay, | 4emoBeKa
«"eHeTuKa rpynmn KpoBu».
Jlabopamopnvie u npakmuyeckue pabomul:
[Tpaktuyeckas pabora Ne 2. «CocraBieHue M aHAIU3
POJOCTIOBHBIX YEJIOBEKA)

Tewma 7. Cenexkuus

OpPTaHU3MOB, OCHOBBI

OMOTEXHOJIOTHH

7.1 | Cenexuus Kak HayKa 1 Cenexkuus Kak HayKa M Mpouecc. 3apoKJIeHUe celleKunu | PackpbiBaTh ColepKaHUE TEPMUHOB U TOHSTHM:

nporecc

u noMecrukanusa. Yuenne H. M. BaBunoBa o meHTpax
MHOTOOOpa3usi ¥ TPOUCXOXKIEHUS  KYJIbTYPHBIX
pacteHuid.  LleHTpbl  OPOUCXOXKIEHUA  JOMAIIHUX
*KUBOTHBIX. COPT, MOpO/Ia, IITAMM.

Jlemoncmpayuu:

CEJIeKIIUs, COPT, MOPOJIa, MTAMM, JOMECTHKAIIHS,
WM OAOMAIIHWBAHUE, LCHTPBI MHOFOO6pa3I/I$[ n
NPOUCXOXKACHUSL  KYJIBTYPHBIX  PacTCHHH U
KUBOTHBIX,  TUOpUIM3alusi,  HCKYCCTBEHHBIN
oT00p.




IHopmpemui: H. 1. BaBunos.

Tabnuybr u cxemwlr: kapta «LleHTpbl MHOrooOpaszus u
IIPOMCXOXKICHMS KYJIbTYPHBIX pacTeHui», «llopoasl
JOMAIIHUX  KMBOTHBIX», «Copra  KyJbTYPHBIX
pacTeHU».

Obopyoosanue: MyJSKU IJI0JOB U KOPHEIJIOJ0B JAUKHUX
dbopM ¥ KyJIBTYpPHBIX COpPTOB pacTeHHil; repOapuit
«CenbCKOXO035MCTBEHHBIE PACTEHUS»

Ha3piBaTh u cpaBHUBAaTh OCHOBHBIE 3TaIlbl
Pa3BUTHUS CEIECKIUH.

W3narate yuenne H. M. BaBwioBa o uneHrtpax
MIPOUCXOKACHUS KYJIbTYPHBIX pacTeHuit;
pa3iauyaTh LEHTPbl Ha KapTe MHpA, CBA3BIBATh UX
MECTOIOJIO)KEHHE C OyaraMd BO3HHUKHOBEHUS
JPEBHENIIMX MBUIN3ALIHIM.

CpaBHuBaTh copTa KyJIbTYPHBIX  PACTCHHUH,
MOPOJBl JOMAIIHUX JKUBOTHBIX M HX JUKUX
MIPEIKOB.

OneHuBaTh pOJNb CEIEKIUM B OOCCIICUCHUU
MIPOJIOBOJILCTBEHHON 0€30MaCHOCTH YelIOBEUYECTBA

7.2

MeTtonanl 1 1OCTHIKEHUSA
CEJIEKIIUU PACTCHUM 1
KUBOTHBIX

CoBpeMeHHBIE METONbI  CeNeKIMU. MaccoBbli |
WHAVBUAYAIbHBI OTOOpHI B CENEKLUUU PACTCHUH U
JKUBOTHBIX.

OueHka 3KkcTepbepa. biM3kopoacTBEHHOE CKpellluBaHUE
— uHOpunuHr. Yucras nunug. CKpelMBaHUE YHCTHIX
JUHUMH. I'ereposuc, W rudpuaHas cuia.
HeponctBenHoe — ckpemuBaHue  —  ayTOPUJIMHI.
Otnanénnas THOpUAN3AIS u eé YCHEXH.
HcKyccTBEHHBIM MyTareHe3 U MOoJy4yeHue IMOJIUIUIONI0B.
JocTmxenus cenekuuu

pacTeHui, ’KUBOTHBIX U MUKPOOPTaHU3MOB.
Jlemoncmpayuu:

Ilopmpemwi: . B. Muuypun, I'. JI. Kapneuenko, M. ®.
NBanoB.

Tabauyvr u cxemvi: «OTHalieHHas THOPUIU3AIMSY,
«Pabote! akanemrka M. @. MBanosay, «IToaumiongusy.
Obopyoosanue: MyJsSHKA TUIOJI0OB U KOPHETUIOAOB JTUKUX
(GbopM U KyIBTYpHBIX COPTOB PACTCHHIA.

Jlabopamopnvie u npakmuyeckue pabomol:

Okckypcusi  «OCHOBHBIE  METOIBI M JOCTHXKEHHS
CEeJICKIIUM PACTEHUM W KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIINIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIN
YYaCTOK WJIA TETJTMYHOE X0351CTBO)

PackpsIBaTh copep:kaHWE€ TEPMHUHOB W ITOHATHMN:
UCKYCCTBEHHBII ~ OTOOp,  MaccoBblii  OTOOD,
MHIAUBUAYaJIbHbII ot6op, JKCTEPBED,
OJIM3KOPOJICTBEHHOE CKPELIMBAHNE, YUCTas! JTUHUS,
reTeposuc, HEPOACTBEHHOE CKpELIMBaHHUE,
HCKYCCTBEHHBIN MyTarcHes, HOJIUIUIOU L.
CpaBHuBaTh (POPMBI HCKYCCTBEHHOTO OTOOpa
(MaccoBoro M UHAMBHUIYaJIbHOIO),  BUJBI
rudpuan3anum (6M3KOpOACTBEHHOM 51
OTJaJIEHHOH), CIOCOOBI MOTYYEHHUs TOJIUIIIONUIOB.
IIpuBoguTh mNpHUMEpPHl JOCTHXKEHUM CEIEKIIHH
pacTeHHU U KUBOTHBIX




7.3 | buorexHonorus Kak oTpacib 1 buorexHonoruss kak otpaciab npousBoicTBa. ['eHHas | PackpeiBaTh conep:kaHue TEPMUHOB U IIOHSATHIA:
IIPOU3BOJCTBA uH)XeHepus. Otanbl co3nanus pekomOuHanTtHOoW JIHK n | GMoTexHonorus, kieToyHas HWHXKEHEpHsl, TeHHas
TPaHCTE€HHBIX OpraHu3MoB. KieTouHass WH)KEHEpUs. | UHKEHEpUs, KJIOHUPOBaHHUE, TpaHCTECHHbIE
Knerounslie KYJbTYpBI. MUKpOKIIOHAJIBHOE | OpTaHU3MBbl, I'MO (reHeTHYECKH
pa3MHOXKEHHE pacTeHHid. KnonupoBanue | Monu(pUIMPOBaHHBIE OPTaHU3MBI).
BBICOKOITPOYKTHUBHBIX XapakTepu3oBaTh OHMOTEXHOJIOTHIO KakK OTpacilb
CEJIbCKOXO035MCTBEHHBIX OPIaHU3MOB. DKOJIOTUYECKUE U | IPOU3BOJICTBA, OCHOBHbBIE
ITHUYECKHUE MTPOOIIEMBI. JOCTIDKEHUST ~ OMOTEXHOJIOrMH B obOjacTu
I'MO — renernuecku MOAU(PUIMPOBAHHBIE OPTAHU3MBI. | IPOMBIIUIEHHOCTH, CEIBCKOTO0  XO3SHCTBA |
Lemoncmpayuu: MEIWLIVHBI.
Tabauybr u cxemvi: «OOBEKTHl OuUOTEXHOJIOTUMWY, | IlepeuncnaTe M XapakTepu3OBaTh OCHOBHbIE
«Knerounsie KYJIbTYpPBI u KJIOHUPOBAHHUE», | METO/Ibl U IOCTUKEHUSI OMOMHKEHEPHH.
«KoHcTpynpoBaHue U IEPEHOC FEHOB, XPOMOCOM» OOcyXaaTh SKOJIOTUIECKHE U STUIECKUE ACTIEKTHI
HEKOTOPBIX U CCIJIEJOBAHUN B oOnacTu
OMOTEXHOJIOTMH (KJIOHUPOBAHUS, UICKYCCTBEHHOTO
OIUIOZIOTBOPEHUS, HANpPABICHHOIO W3MEHEHUs
reHOMAa M CO3/JaHUsl TPAHCT€HHbIX OPraHU3MOB)
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

TEMATHUYECKOE IIJTAHUPOBAHUE
11 KJITACC (ounas ¢popma o0yuenust) u 12 KJIACC (ouyno-3a04Has popma 00ydeHus)
1 yac B Hepgemro, 34 yaca B rof

Komu
o
15}[ Tex yporos et OCHOBHOE ContepanHe Egjf;i{;“f;‘; ggﬁ;f;ﬁigf
4acoB
Tema 1. DBosonioHHas
Ouosorus
1.1 | OBomrouus u MeTobl €€ 1 [IpeanocbuUIKM BO3HUKHOBEHUS DBOJIOLMOHHON TEOpUU. | PackpsiBaTh coiep:kaHHE TEPMHUHOB U IIOHSATHMN:

W3yYEHUS

DBOJIIOIIMOHHAS TEOpUS U €€ MecTO B Onosnoruu. Biustaue
HBOJIIOI[MOHHON TEOPUH Ha pa3BUTHE OMOJIOTHU U JPYTUX

HayK.

SBOJIFOLIHS, IEepeXOHbIE dbopmbl,
¢dutoreHeTUYECKHE PsIJIbl, BUABI-9HAEMUKHU, BHIbI-
PENIMKTBI, 3aKOH  3apOJBIIIEBOTO  CXOJCTBA,
OMOT€HeTHYEeCKH  3aKOH, T'OMOJIOTHYHBIE U




CsugerenbctBa  sBomonuu.  [laneonTtonoruueckue:
MOCIIe0BATEIHHOCTh MOSIBJIICHUS BU/JIOB B
MAJICOHTOJIOTUYECKON JICTOMHCH, TIePEXOAHbIE (OPMBL.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Giop
MaTEPUKOB U OCTPOBOB. DMOPUOIIOTHUECKUE: CXOACTBA U
pa3ianurs SMOPUOHOB Pa3HBIX BUAOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,
AQHAJIOTUYHBIC, PYAMMEHTApHbIE OPraHbl, AaTaBU3MBbL.
MonexynsipHO-OMOXUMUYECKHUE: CXOACTBO MEXAHH3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

METaOOIMUECKUX TTYTEH Y BCEX KUBBIX OPTaHU3MOB.
Jlemoncmpayuu.

Hopmpemuwr: K. Jlunnen, XK. b. Jlamapk, Y. {apsun, B.
O. Kopanesckuii, K. M. bap, 2. I'ekkenb, . Mrosep.
Tabauyvl u cxemwl: «Pa3BuTHE OPraHUYECKOTO MHUpa Ha
3emiien, penbeHbIe TAOIHIIbI «3apO/IBIIIN TO3BOHOUYHBIX
KUBOTHBIX», «APXEONTEPUKCH.

Obopyodosanue: Ouoreorpaduueckas KapTa MHPa;
Kowtekiust ~ «DOpMBI  COXPAaHHOCTH  HMCKOITAeMBIX
JKUBOTHBIX M  PAcTeHUN»; BJIAXKHbIE TpemapaTsl
«Pa3BuTHE HaceKOMOTOY», «Pa3BHUTHE JIATYIITKI

AQHAJIOTUYHBIE OpPraHbl, PyAUMECHTAPHBIC OpraHbI,
aTaBH3MBI.

Hepe‘II/ICHSITB OCHOBHBIC OTaIllbl pa3BUTHUA
HBOJIIOLIMOHHOM TECOPHH.

XapakTepu3oBaTh  CBUAETEIBCTBA  SBOJIOLUH:
HaJICOHTOIOTHYECKHUE, Ouoreorpaduyeckue,
HMOPHOIOTUYECKHE, CpaBHUTEIBHO-
AHATOMUYECKHE, MOJICKYJSIPHO-OMOXIMUUECKHUE.
[TpuBoaMTH,  TpUMEPHl  TEPEXOAHBIX  (opMm
OpraHu3MOoB, (DUIIOTCHETHUECKUX PSIOB.
[TpuBoUTH GOPMYIUPOBKHU 3aKOHOB
OMOTreHEeTHYECKOTO M 3apO/IbIILICBOTO CXOCTBA

1.2

Hctopus pa3BuTHs
npeJICTaBIeHUH 00
9BOJIIOLIUH

OpomtonmonHas Teopus Y. [lapBuna. Ilpenmocsuiku
BO3HMKHOBEHHUS  JapBUHM3MaA.  JIBHKyIIME  CHIIBI
3BOJMIOIMM  BUAOB 1o  JlapBuHy  (M30BITOYHOE
pa3MHOXKEHME TP  OrPAaHUYEHHOCTH  PECYpCOB,
HeolpeaenéHHas WU3MEHYUBOCTb, 60opbda 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN 0TOOP).

CuHTreTndeckas TEOpHsl IBOIIOLUN

(CTD) u €€ 0CHOBHBIEC TTOJIOKEHUS.

Jlemoncmpayuu:

Ilopmpempui: K. JInunnei, XK. b. Jlamapk, Y. /lapBuH.
Tabnuyer u cxemwr: «llomymauum», «Kapra-cxema
Mapipyta myreniectBus Y. Jlapsunay, «Dopmbl 60pbObI
32  CYLIECTBOBAaHHEY, «EctecTBenHbIit  0TOODY,
«MHoroo0pa3ue copToB pacTteHui», «MHoOroobpazue
IIOPOJI ’KUBOTHBIX)

PackpeiBaTh conep)kaHue TEPMUHOB U IOHATHI:
CHUCTEMAaTHKa, €CTECTBEHHBIH M HCKYCCTBEHHBIN
oTOOop.

XapakTepru3oBaTb  OCHOBHBIE  JBOJIOLHMOHHBIE
UJEH, KOHLENIIUNA U TEOPUH; CPABHUBATH B3IJISbI
Ha By 1 3Bomtonnto K. Jlunues, XK.b. Jlamapka, Y.
JapBuHa.

OnenuBare  BkIAA  JIMHHess B pasBHTHE
CHUCTEMAaTHKH U OOBSICHATH MPUHIIMITBI

OMHApPHOW HOMEHKJIATYPHI.

XapakTepus3oBaTb  COACpXKAHUE U 3HAYCHUE
sBooIMoHHOM KoHnenuuu K. b. Jlamapka.
OneHuBaTh €CTECTBEHHO-HAYYHBIE M COLMAIBHO-
SKOHOMHUYECKHE TPEINOCBUIKM BO3HUKHOBEHHUS
HBONIIOLIMOHHON Teopuu Y. JlapsuHa.




PackpsiBaTh conepkaHue 3BOIIOLMOHHON TEOPUH
Y. JlapBuHa; CpaBHHUBATh HEOMPEICIEHHYIO H
onpeAeNéHHYI0 U3MEHYMBOCTh, ©CTECTBEHHBIA U
HUCKYCCTBEHHBIM 0OTOOp, (opmbl  OOpHOBI 32
CYLIECTBOBAHHUE.

OnuceiBaTh MOJOXKEHUS CUHTETHUECKON TEOpUU
sBosmoniun (CTD) U oOBACHATH €€ 3HaUeHHUE IS
ouonoruu

1.3 | Buna: xputepuu u CTpykTypa. Muxkpossomtonus. Ilonmynanms kak enuHuna Buaa U | PackpeiBaTh coiep:kaHue TEPMHUHOB U IIOHSTHM:
[Tomynsiumst Kak Kak JBOJIIOLIUH. MHUKPO3BOJIIOLMSA, BHJ, KPUTEPUM BHJIA, apeall,
AJIEMEHTApHAs €AUHULIA BUJA Jlemoncmpayuu: nonyJsiuusi, reHodoHd, MyTaluu, KOMOWHAIUU

Tabauyvr u cxemor: «llomymsiiuny, «MyTallMOHHAS | TCHOB.
U3MEHYUBOCTbY. XapakTepu3oBarb BUJL KaK OCHOBHYIO
Obopyoosanue: MHUKPOCKOII, MUKpOIIpENapaT | CACTEMATUYECKY0  €QUHHUILy U  LEJIOCTHYIO
«po3odunay (Hopma, myrarmuu (GOPMBI KpPBUIBEB U | OMOJOTHYECKYIO CUCTEMY.
OKpacku Tena), Moxenb-anmukaius — «llepekpéct | Boigensats kpurepuu Buzaa (MOpgOJIOrHUECKUil,
XPOMOCOM. (U3HOIOTMYECKUH,
Jlabopamopmvie u npakmuueckue pabomsi.: OMOXUMHUYECKHH, T€HETUYCCKUMA, IKOJOTHUUCCKUM,
Jlaboparopuas pabora Ne 1. «CpaBHeHue BUIOB IO | reorpauueckuil) U HPUMEHATbh KPUTEPUH IS
MOP(OJIOTHUECKOMY KPUTEPUIO» ONMCAHUS KOHKPETHBIX BUIOB.
XapakTepu30BaTh MOMYISLUI0 KaK CTPYKTYPHYIO
€IMHHULLY BHJIa ¥ 3BOJIIOLUH.
OnuceiBath HOMYJISILINIO 1o OCHOBHBIM
IIOKA3aTeNsIM: COCTaB, CTPYKTypa
1.4 | JABuxyuiye cuibl JBuxyme cuibl  ((pakTopbl) 3BOJIOLNMU  BUIOB B | PackpbiBaTh copepKaHHE€ TEPMUHOB M IMOHSTHIA:

(3nmemeHTapHbIE (HAKTOPHI)
9BOJIONU

npupoae. MyTallMOHHBIA TMpoliecC U KOMOWHATUBHAs
W3MEHYHMBOCTD. [lomynsIiinoHHbIe BOJIHBI U JIpeiid) TeHOB.
W3omsauust u Murpanusi.

Jlemoncmpayuu:

Tabauysl u cxemol.: «JIBUKYIIHE CUITBI IBOIIOLIAN

KOMOWHATHBHAs WU3MEHYUBOCTb, MyTalluH,
MYTallMOHHBIN MpOLIECC, MOMYIISIIIMOHHbBIE BOJIHBI,
Jpeii¢ reHoB, N30, MUTPALIHUH.
XapakTepu3oBaTb  3JE€MEHTapHble  (PAKTOPHI
IBOJIIOLIMHU: MyTallOHHBIN porecc,
KOMOMHATHBHAsT U3MEHYUBOCTh, MOIMYJIALUOHHBIE
BOJIHBI, Ipeii( reHOB, U30JISILINS, MUTPALIUS.
VYcranaBnuBaTh MPUYMHHO-CJIEICTBEHHBIE CBS3H
MEXIY MEXaHU3MOM H pe3ylbTaTOM JEHCTBUS
JIBIDKYIINX CHUJ  (DJEMEHTapHBIX  (HaKTOpPOB)
HBOJIIOLIMU




1.5 | EcrecTBeHHBIi 0TOOpP U €ro EcrectBenHblii oTOOp — HampaBisitounii  ¢axtop | PackpeiBaTe conmepikaHHe TEPMHUHOB M TOHSTHIA:
dbopmbl 3BOTIOIUHA. DOPMBI €CTECTBEHHOTO OTOOpA. €CTECTBEHHBIN 0TOOP, O0pbOa 3a CyIIeCTBOBAHHE.

Lemoncmpayuu: OnuceiBaTh MEXaHW3M JEHCTBUS €CTECTBEHHOTO

Tabauyvt u cxemsvi: «EcrecTBeHHBIN 0TOODPY», «boprbda 3a | orbopa.

CYIIIECTBOBaHHE» XapakTepu3oBaTh (POPMBI €CTECTBEHHOTO 0TOOpPa
(IBYOKYITUH, CTAOMITM3UPYIOIIMH, JU3PYIITUBHBIN )
U CPaBHHUBATh UX MEX]y COOOM.
XapakTepu3oBatb O0OppOy 3a CyIIECTBOBAaHUE U
CpaBHUBATb e BUJIBI (MexBHUI0Bas,
BHYTPHBHUIOBasi, OopbOa C HEOJIArOmpHUATHBIMHU
(daxTOopamMu BHEIIHEH CcpeJIbl)

1.6 | Pe3ynbTaThl 3BOIIOLUU: [Tprcnoco0NeHHOCT,  OpPraHu3MOB  Kak  pe3ynbTaT | PackpeiBaTh cojiepikaHue TEPMUHOB U TOHSATHM:
IPUCTIOCOOTIEHHOCTh sBoJroIMH. [Ipumepsl mpucnocoOaeHn y OPraHU3MOB. | IPUCIIOCOOJICHHOCTh, IOKPOBUTEIBCTBCHHAS U
OpPraHU3MOB U Apomopdo3bl u UANOAaNTalUH. Bun U | IIpeocTeperaoas OKpacka, MaCKHPOBKa,
BUJ1000pa30BaHKE BusiooOpa3zoBanne. Kpurepunu Buaa. OcHOBHBIE (POpPMBI | BH1000pa30BaHUE.

BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTHYECKOE. OnwuceiBath MEXaHHU3M BO3HUKHOBEHUS
Lemoncmpayuu: MPUCIIOCOOTIEHUN Y OpraHU3MOB.

Tabauysr u cxemsi: «IIpucrocoONIEHHOCTh OPraHU3MOBY, | BBISBIATE M0 HM300pakeHUsIM, Ha JKUBBIX U
«["eorpaduueckoe BHI000pazoBaHmue», «IKOJIOTHUECKOE | (PUKCHPOBAHHBIX npenaparax IIPUMEPBI
Bugo0oOpazoBanue». Qbopydosanue: IPUCIIOCOOJICHHOCTH PAacTeHUH M KMBOTHBIX K
Koyiekust «lIpuMepsl 3alUTHBIX MPUCTIOCOOJICHUH Yy | yCIOBHSAM — Ccpelbl  OOWTaHUs,  JIOKa3bIBaTh
YKUBOTHBIXY, OTHOCHUTEIIbHYIO 11enecoo0pa3HoCThb
KOJIJICKIMSI HACEKOMBIX C PA3IMYHBIMUA TUTIAMH OKPACKH; | MPUCIIOCOOICHHIA.

Ha0Oop IUIO/IOB U CEMSIH. XapakTepu3oBaTb ~ CHOCOOBI M MEXaHHU3MBI
Jlabopamopnvie u npakmuyeckue pabomul: BUI000pa30BaHUs; OIUCHIBATH M CPABHHUBATH
JlaboparopHas pabota No 2. «OnucaHue | OCHOBHBIE

NPUCIIOCOOJICHHOCTH OpPTaHW3Ma M €€ OTHOCHUTENFHOTO | (GOPMBI  9KOJIOTMYECKOTO U TeorpauuecKoro
XapakTepay BUI000pa30BaHuUs

1.7 | HampaBieHus u nytu Maxkpo3BOIIOLHS. PackpeiBath conepxaHue TEPMHUHOB U ITOHSATHIA:

MaKpOABOTFOIHH @opMbl  JBONIONWU:  (QUIETHUYECKAs,, JIHUBEPreHTHAs, | MAKPOIBOIIONMS, (WIOTEeHe3, OHOIOTHYECKHIA
KOHBEpIeHTHasl, napaJsenbHasl. HeoOpatumocTs | mporpecc u perpecc, apoMopdo3, uanoaantanus,
sBosroIMH. [IponcxokaIeHre OT HeCcTIeUaIn3UPOBAHHBIX | 00MIast JereHepalys, aaTHBHAS paIruallvsl.
IPEJIKOB. XapakTtepu3oBath (HOpMBI IBOIIOLUU. BBISBIATH
[Mporpeccupytomass  crnenuanu3amus.  AnanTuBHAs | apoMOpO3bl M HAMOATANTAIMA Yy PACTEHUH W

paauanus.

JKHMBOTHBIX.




Jlemoncmpayuu:

Tlopmpemuor: A. H. CeBeplioB.

Tabauywl u cxemol: «Apomopho3sl», «Mnnoaganranumy,
«OO0m1as ereHeparus».

Obopyoosanue: wMojenb «OCHOBHBIE HaIpaBlICHUS
IBOMIIONHNKY; 00bEMHAsg Mojenb «CTpoeHHE TOJIOBHOIO
MO3Tra TO3BOHOYHBIX)

CpaBHuBaTh  OMONOTHMYECKHI  Tporpecc U
OMOJIOTUYECKHI perpecc, apoMopdo3,
UAM0AIaNITALMIO M OOIIYIO JeTeHEPAIHIO.
BBISIBIIATE  B3aMMOCBSI3W ~ MEXIYy HYTIMH U
HAIPaBIICHUSIMUA  DBOJIIOLIMM Yy PAcTCHHA U
YKHUBOTHBIX

Tema 2. BosHUKHOBeHUE U
pa3BUTHE KU3HU Ha 3emiie

2.1 | Uctopus xu3Hu Ha 3emile U Jlonay4yHble MpeACTaBICHUS O 3apOXKICHUM KU3HU. | PackphiBaTh cojep)kaHUE TEPMUHOB M MOHSTHM:
METO/IbI €€ U3yUYECHHUS. Hayunbie rumore3sl BO3HMKHOBEHHS KM3HM Ha 3emile: | KpealmoHU3M, a0MOTeHEe3, BUTAIU3M, TaHCTIEPMHS,
I'unoressl MpoUCXOXKACHUS abuoreHe3 W IaHCIEpMHUS. XHUMHUYECKas DSBOJIIOIMA. | OMOI033, KoarlepBaThl, IPOOHOHTHI, CHMOHOTCHE3.
JKM3HHU Ha 3emiie AOUOTeHHBI CHHTE3 OPraHMYEeCKUX BEHIeCTB U3 | XapaKTepu3oBaTh METO/IBI W3yYCHUS

HEOPraHWYECKUX. DKCIEPUMEHTAIBHOE MOJITBEPKICHUE | HCTOPUYECKOIO MPOULIOTro 3eMIIH.
XHUMHYCCKOMN 9BOJIIOLHH. Hauanpubie aramnsl | [lepeuncnsate OCHOBHBIE ATalbl XUMHUYECKOW H
Oouosornueckoir 3Bomonmu. [unoreza PHK- Mwupa. | Gnosiorudeckoi 3BOJIONNH.
PopMHUpOBaHHE MeMOpaHHBIX CTPYKTYp u | M3narate coxepkaHue THUIOTE3 U TEOPUH
BO3HMKHOBEHHE TIPOTOKJICTKU. llepBble KIETKM M WX | BOSHUKHOBEHHMS XKU3HM Ha 3emiie (KpealnoHu3Ma,
sBoMmIOIMA. DOpMUPOBAaHUE OCHOBHBIX TPYMII JKHUBBIX | CAMOIPOM3BOJIBHOTO 3apPOKJICHUS (CIIOHTAHHOTO),
OpraHU3MOB. nancnepmuu, runore3sl PHK-Mupa).
Lemoncmpayuu: OmnwucsiBatk 3xcnepuMenTsl C. Muinepa u I'. FOpu
Ilopmpemur: [0 TIOJIYYEHUID OPraHMYeCKHX BEIIECTB U3
®. Penn, JI. [Tactep, C. Munep, A. Y. Omapumn, I'. FOpu. | Heoprannueckux myTémM abOMOreHHOTO CHHTE3a
Tabnuyvr u cxemvi: «Bo3nukHOBeHHE COJHEYHOM
CHCTEMEI», «Pa3Burue OPTraHUYECKOrO MHPA»,
«PactutenbHas  KICTKay, «KuBoTHas  KIJCTKay,
«IIpokapuoTnyeckas KJICTKa»

2.2 | OcHOBHBIE 3TaIlbl SBOJIFOLNT Pazutue >xu3Hum Ha 3emie mo 3paM M nepuojaM. | PackpeiBaTh cojep)kaHHE€ TEPMUHOB U TOHSTHIL:

OpTraHU4Y€CKOIro MrUpa Ha
3CMJ'IC, Pa3BUTHUC KU3HU I10
opaM U nepuogam

Karapxeil. Apxeiickas ¥©  TOpOTEpPO30MCKas 3B
[Taneo3oiickas »pa u e mnepuoAbl: KeMOPHUUCKHUH,
OPJIOBUKCKHU, CUITYPUICKUH, JIEBOHCKHH,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3so30iickas 3pa U €€ Mepuoabl: TPUACOBBIN, FOPCKUM,
MEJIOBOM.

KaitHo30lickass 3pa W €€ Nepuoibl: IaJCOreHOBBIMH,
HEOT'€HOBBIN, aHTPOIIOT €HOBBI.

90H, 3pa, nepuo, apoMopdo3bl, UINOATANTALINH.
3HaTh IMOCJIEIOBATEIbHOCTh JOHOB: KaTapXxew,
apxei, mpoTepo3ol, ¢daHepo30il; 3p: apxeickas,
MPOTEPO30MCKas, TMAJICO30MCKasA, Me3030MCKasd,

KaltHO30MCKas; IIEPHOJIOB: KeMOpHICKHiA,
OpPJIOBUKCKHUH, CUIIypUICKHA, JI€BOHCKHI,
KaMEHHOYTOJIbHBIH, TIEPMCKH, TPHUACOBBIN,




XapakTepucTuka KirumaTa U T€0JOTHYECKUX MPOLECCOB.
OCHOBHBIE  3Tanbl  3BOJIIOLUU  PACTUTEIBHOTO U
JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHud u
KUBOTHBIX. llosiBIeHue, pacuBer M BBIMUpPAHUE TPYII
JKUBBIX OPraHU3MOB.

Jlemoncmpayuu:

Tabauyvr u cxemsvi: «Pa3BuTHE OPraHUYECKOTO MHPAY,
reoxpoHojiornyeckass Ta0nuia; Kosuiekuus «Dopmbl
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHUI».
Jlabopamopmvie u npakmuueckue pabomoi.:
[Ipaktuueckas padora No 1. «M3ydyeHue uckomaembIx
OCTAaTKOB PACTEHUI U )KUBOTHBIX B KOJUIEKIUSIX).
DKcKypcus «IBOJIOLNS OPraHUuYeCKOro MUpa Ha 3eMiie»
(B ecTeCTBEHHO-HAYUHBIN UITH KpaeBeTUeCKU My3eil)

FOPCKHI, MEJIOBOM, NTAJIEOT€HOBBI U HEOT€HOBBIH,
AHTPOIIOI'€HOBBIM.

XapakTepu30BaTh OCHOBHBIC COOBITUSI B Pa3BUTHH
OpPraHMYecKoro Mupa II0 3paM U [epUoJaM
rEOJIOTUYECKOW  HMCTOPUM;  3Tallbl  Pa3BUTHS
PaCTUTENBHOTO U )KUBOTHOI'O MHUpA.

Bbinenute rraBHBIE apoMOPQO3bl PACTCHHNA U
KUBOTHBIX.

CpaBHMBaTh MeXAy cO00OM mpeacTaBUTeNe
CHUCTEMAaTUYECKUX TPYNIl OPraHU3MOB, BBISBIATH
YepThl YCIOKHEHUS U IPUCHOCOOJEHHOCTH K
YCJIOBHSIM KU3HU

2.3 | CoBpemeHHas cuctema Cuctema OpraHMyeckoro Mupa Kak oTpaxkeHue | PackpwiBath cojep:kaHue€ TEPMHUHOB M TOHSTHMA:
OpPraHUYECKOTO MHUpa sBoonM.  OCHOBHBIE  CHUCTEMAaTHYECKHWE TPYMIbl | CHCTEMAaTHKa, MCKYCCTBEHHAss M E€CTECTBEHHAs
OpPTaHW3MOB. KIaccupukanus,  OWMHApHAs  HOMEHKIJIATYpa,
Hemoncmpayuu: MPUHIUI UEPAPXUIHOCTH.
Tabnuysr  u  cxemvi:  «CoBpeMeHHass  cuUCTeMa | XapaKTepu3OBaTh COBPEMEHHYIO CUCTEMY
OPTaHHYECKOTO MUPa» OpPraHHYECKOTro MUpa
2.4 | DBomIONMS YeTOBEKa DOBOJIIOIMST  YeJOBEKA. AHTPOMOJOTHUS Kak Hayka. | PackpeiBath cojepskaHne TEPMHUHOB M TTOHSTHIA:

(aHTpOMOreHes)

Pa3BuTHe mpeacTaBieHu 0 IPOUCXOXKICHUU YEIIOBEKA.
Metonpl u3ydeHHs aHTpomoreHeza. (CxoactBa W
pa3iuuvs 4YeloBeKa M JKUBOTHBIX. CHcTeMaTH4ecKoe
TIOJIOKEHHE YeJI0OBeKa. /JlemMoHcmpayuu:

IHopmpemui: Y. JlapBuH.

Tabnuyvr u cxemvi: «CpaBHEHHE AaHATOMHYECKUX YEpPT
CTPOEHUS YeJIOBEKa 1 YeJIOBEKOOOPa3HbIX 00€3bsH».
ObopyoosaHnue: CNENKN WU M300paKEHUS KaMEHHBIX
opyauit

NEpBOOBITHOTO  YEIIOBEKA: KaMHH-YOIEphl, pyOwmIia,
ckpebrna

aHTPOIIOJIOT U], AHTPOTIOTE€HES, YEJIOBEK Pa3yMHBbIi
(Homo  sapiens), mnpsMOXOXIEHHE, BTOpas
CUTHAJIbHAs CHCTEMA.

HCpC‘II/ICJ'IHTI) 3aJa4uu AHTPOIIOJIOTHH, OTaIlbl
CTAaHOBJIGHUS M DPAa3BUTHUA NPEACTABICHUUH O
MIPOMCXOXKIACHUH YEIOBEKA.

W3naraTb OCHOBHBIE TMOJIOKEHUS Teopun Y.
HapBI/IHa, KPpUTHUYCCKU OLCHUBATb HCHAYYHYIO
MH(OPMALIHIO O TPOUCXOXKICHNUH YEIOBEKa.

3HaTh CHCTEMATHYECKOE TTOJIOKCHNE

Buga Homo sapiens, nepeuucisats ero Mop¢ooro-
aHaTOMUYECKHE MPU3HAKU Pa3HOrO YpOBHS (THIL,
KJIacC, OTpAI U JIp.).

VcranaBauBaTh YCPThI CXOACTBA U paSJ'H/I'-H/Iﬁ
4eJI0BEKA U JKUBOTHBIX.




OOBsACHATL U OLCHUBATbL 3HAYCHHUC HAYYHBIX
3HAHWI (6] IMPOUCXOXKACHUN YCJI0OBEKa - JJId
IMOHUMAaHHW MCCTAa U POJIK YCJIOBCKA B IPUPOJLC

2.5 | IBmwxkymue cuibl (GakTOphI) JBmxyime CHJTBI (dbakTopsr) aHTporioreHesa. | PackpeiBaTh cojiep)kaHie TEPMHUHOB W TIOHSTHI:
aHTpPOIIOreHe3a HacneacrBenHast ”3MEHUMBOCTD U €CTECTBEHHBINH OTOOp. | (PakTOPHI AHTPOIIOTEHE3a, IpyInIoBoe

OO6mecTBeHHBI 00pa3 KU3HH, U3TOTOBJICHHE OPYIUH | COTPYIHUYECTBO, PeUb, OPYAUNHAS JESATEIbHOCTD,
TpyJa, MBIIIIJICHUE, PEUb. nouMopduzm.
Hemoncmpayuu: XapakTepu3oBaTh JBIXKYIIUE CHIBI ((paKTOpBhI)
Tabnuyvr u cxemvi: «CpaBHEHHUE AaHATOMHYECKHX YEPT | aHTPOIOTEHe3a: OMOJIOrMYECKHE M COLUANbHBIC,
CTpPOCHHSI 4eJOBEKa M YeJIOBEKOOOpa3HbIX 00e3bsiH», | CPAaBHUBATH UX MEXIY cOOOMH
«OCHOBHBIE M€CTa IAJEOHTOJOTMYECKUX  HAXOJO0K
MPEIKOB COBPEMEHHOTO YEIOBEKAY.
O6GopynoBanue: myinsku «lIpoucxoxxaenue denoBeka
(MameoHTONIOrMYECKUE HAXOHKH)»

2.6 | OcHOBHBIE CTaIUU OcHOBHBIC CTaJUM W BETBH SBOJIOIUHU 4YeJOBeKa: | PackpweiBaTh cojepikaHWe TEPMUHOB W TIOHSATHM:

9BOJIIOIMH YEJIOBEKa ABCTPAJIONUTEKH, Yenosek YMETIBIiA, UenoBeK | aBCTPAIONUTEK, UEIOBEK  YMENbIH, YeIOBEK

NpAMOXOJAIMKA, YeloBeK HeaHAEpTAIbCKHUM, YUenoBeK | MpSIMOXOIAIINM, HEaHAEepTalel, KPOMAaHbOHEL,
pa3yMHBI COBpEeMEHHOro Tuma. HaXxoJku HCKOMaeMbIX | HEONUTUYECKAsT  PEBOJIOLHUSA, MEepPBOOBITHOE
OCTaHKOB, BpeMs CYLIECTBOBAHMS, 00JIaCTh | HCKYCCTBO.
pacmpocTpaHeHHs, 00bEM TOJOBHOTO MoO3ra, o0pa3 | XapakTepu3oBaTb M CPaBHHBATh MEXIY COOOM
YKU3HU, OPYIHSL. OCHOBHBIE  CTaJMM  HBOJIIOLIMM  YeJlOBEKa:
Lemoncmpayuu: XPOHOJIOTUYECKUI BO3pacT, apean
Tabauywl u cxemul! «OCHOBHBIE MeCTa | pacrpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3
MAJIEOHTOJOTHYECKMX HAXOJOK MPEIKOB COBPEMEHHOTO | KHU3HU U OPYAHS Tpya
yenoBeKay, «JlpeBHeilmue moan», «/peBHue mroamn»,
«IlepBble COBpEMEHHBIE JIFOJIN».
O6GopynoBanue: mynspku «lIporcxokieHne 4enoBeKa»
(OrocThI aBCTPAJIONUTEKA, MUTEKaHTPOTIA,
HeaHepTaiblia, KPOMAaHbOHIIA); CIICTIKH TN
U300paXeHUs] KaMEHHBIX  OpyIWd  MEepBOOBITHOTO
YeJI0BEeKa: KAMHHU-YOTIIEPHI, pyoOusa, ckpebia

2.7 | Yenoseueckue pacsl 1 Yenoseueckue packl. OcHOBHbIE Oonbline pachl: | PackpbiBaTh copepkaHHe TEPMUHOB W TOHSITHIA:

IIPUPOJHBIE aTalITAllNN
4eJIoBeKa

eBporieoniHas (eBpasuiickasi), HErpo- aBCTpaJoOUJHas
(9KBaTOpHANIbHAS), MOHT'0JIOUIHAS (asmarcko-
aMepUKaHCKas).

pacel, pacoreHe3, COLMAI-IAPBUHU3M, DACU3M,
METHUCALUS.

XapakTepru3oBaTh U CPaBHUBATH NPEACTABUTEIEH
YeJIOBEUECKHX pac,




Yeprol IpUCTIOCOOTIEHHOCTH IIpeACTaBUTENEH
YEJIOBEUYECKMX pac K YCJIOBHSAM  CYIIECTBOBAHUS.
EnuncrBo wenoBeweckux pac. Kputuka conumanbHOro
JlapBUHU3MA U pacu3ma.

Jlemoncmpayuu:

Tabauysl u cxemol: «HenoBeyeckue pacbi»

pacKpbIBaTh NMPUYMHBI U MEXAHU3MBbl PAacOTreHE3a,
IIEPEUUCIIATD u IIPUBOJIUTH IIPUMEPBI
IIPUCIIOCOOIEHHOCTH YEJIOBEKA K YCIIOBUSAM CPEbL,
IIPUMEpBI IPUCTIOCOOUTENBEHOTO 3HAYCHUS
PacoBbIX ITPU3HAKOB.

Jloka3biBaTh eauHCTBO Buaa Homo sapiens,
HayyHYI0 HECOCTOSATEIbHOCTh PAaCOBBIX TEOPUH,
UJEH COLMAJIBHOTO IapBUHU3MA U pacu3Ma

Tema 3. Opranusmsl u
OKpyXaromias cpesia

3.1 | Dxonorus Kak Hayka DKoJorus Kak HayKa. 3a7aud ¥ pa3ieibl IKOJIOTUH. PackpeiBaTh conep)kaHn€ TEPMUHOB U IOHSATHI:
MeTo/1bl 3K0JIOTHYECKUX UCCIIEOBAHUIA. 9KOJIOTHS, TI0JIEBbIe HAOIIOIEHUS, IKCIIEPUMEHTHI,
DKOJIOTHYECKOE MHPOBO33pEHUE COBPEMEHHOI'0 | MOHUTOPUHT OKpY>KaroIen Cpelbl,
yeJoBeKa. /Jemoncmpayuu: MO/JICJINPOBAHUE, IKOJIOTHUECKOE MUPOBO33PEHHE.
Topmpemuwi: A. I'ym6onsar, K. @. Pynbe, 3. ['ekkens. [lepeuncnary 3amadud 3KONOTUM, €€ pa3naeiabl U
Tabruysl u cxemsi: xapta «IIpupoHbie 30HBI 3eMITN» CBSI3U C JIPYTMMHU HayKaMH.
XapakTepu3oBarb METO/IbI HKOJIOTUIECKUX
HUCCIIeNOBaHUN
3.2 | Cpeabl oOuTaHus U Cpenpl oOWTaHHMsI OpraHM3MOB: BOJHAs, Ha3eMHO- | PackpeiBaTh conmep’kaHHEe TEPMHUHOB M TIOHSTHIA:
9KOJIOTHYECKHE (PaKTOPbI BO3/YyILIHAs, TOYBEHHAs!, BHYTPHU- OPraHU3MEHHasl. cpeqa OOMTaHUS, HKOJOTHMYEcKHue  (HaKTOpHI,
DKojorudyeckue GpakTopsl. OMOJIOTMYECKU  ONTUMYM, OTPAHUYUBAIOLIUI
Knaccugukarus 3Kk0n0rn4eckux (JIMMUTHPYIOIINA)
(bakTopoB: abuoTuyeckue, OMOTHYECKHE u | dakrop.
AHTPOTIOTEHHBIE. XapakTepu3oBaTh  yCJIOBUS  Ccpel  OOUTaHus
JleiicTBre 3K0I0TrMYECKUX (PAKTOPOB HA OPraHU3MBI. OpraHU3MOB; KJIaCCU(PUIIUPOBAThH u
Hemoncmpayuu: XapaKTepu3oBaTh  JKOJOrMYeckhe  (aKTOphI:
Tabauywvl u cxemvi: «Cpeapl OOUTaHUST OPTAHU3MOBY abnoTnueckue, OMOTHIECKUE U aHTPOIIOTCHHBIE.
OnuceiBaTh AEUCTBUE IKOJIOTMYECKUX (DAKTOPOB
Ha OPTaHU3MBbI.
XapakTepu3oBaTh OCOOCHHOCTH CTPOCHUS U
KHU3HENEATSILHOCTH  PAaCTeHUH W JKUBOTHBIX
pasHbIX Cpesl OOMTaHUs
3.3 | Abuotuyeckue GpakTopsl AbGuotnueckue (hakTopsI: CBET, TeMIieparypa, | PackpbeiBaTe cojiepkaHue TEPMHHOB W IOHSATHI:
BJIQYKHOCTb. ®otonepuoansm. Ilpucnocobnenus | abuoTnueckue (baxTopsl, ¢doroneproausm,

OpraHW3MOB K JEHCTBHIO a0MOTHYECKUX (HaKTOPOB.
buonornueckue puTMmsl.

OMOJIOTrMYECKHE PUTMBI.




Jlemoncmpayuu:

Tabauyst u cxemovl: «DOTONEPUOAUZIM.

Jlabopamophule u npakmuueckue pabomoi:
Jlabopatopnass pabora Ne 3. «Mopdosoruyeckue
O0COOEHHOCTH PacTEHUI U3 pa3HbIX MECT OOUTAHUSI.
JlaGopaTtopHas padota Ne 4. «BnusiHue cBera Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

AHan3upoBaTh ACWCTBHE CBETA, TEMIIEPATYypHI,
BJIQXKHOCTH Ha OPraHU3MbI U IPUBOJIUTH MPUMEPbI
MPUCIIOCOOJICHHOCTH  OpraHu3MoB. [IpoBoauTh
Owosornueckre HaOMOJAEHUS W OPOPMIIATH
pe3ynbTaThl MPOBEAEHHBIX HAOIIOACHUIN

3.4 | buotnueckue GhakTOphI buotnyeckue (hakTophI. Buet Oonotnueckux | PackpeiBaTh conep)kaHMe TEPMHUHOB W TIOHSITHM:
B3aUMO/ICUCTBUI: KOHKYpEHIIUS, XUIIHAYECTBO, | OMOTUYECKUE dakTopsl, XUIIHUYECTBO,
cum6buo3 u ero ¢Gopmbl. IlapasuTusMm, koomepauus, | MapasuTHU3M, KOHKYPEHLHUs, MyTyalau3M, CAMOHO3,
MyTYyaJlu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, | KOMMEHCAIIN3M, HaXJICOHUYECTBO, KBAPTUPAHCTBO,
HaXJICOHUYECTBO). AMEHCAIN3M, HEHTPaTU3M. JHAUCHUE | aMEHCAJIN3M, HEUTPATTU3M.

OMOTHYECKUX B3aUMOJEHCTBUN Uil CYILECTBOBAaHUS | XapaKTepu30BaTh OMOTHYECKUE (PAKTOPBI U BU[IbI
OpPraHU3MOB B MPUPOJHBIX COOOIIECTBAX. B3aMOOTHOIICHHHA MEXIY OpraHu3Mamu;
Hemoncmpayuu: IIPUBOJIUTH MIPUMEPHI B3aUMHOMN
Tabauyst u cxemol.: «llumieBbie menm» MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHHMBaTh MEXIy CO0OMl BUIBI OMOTHYECKHX
B3aMMOJICVCTBUI OPraHU3MOB
3.5 | Oxonoruyeckue DKOJIOTHYECKHE XapaKTepUCTUKU nonyisuuu. OcHoBHbIE | PackpbiBaTh cozep)kaHWe€ TEPMUHOB U TOHSATHI:
XapaKkTEepUCTUKU BUIA U MOKa3aTeNM TMOMYJALUN: YHCIEHHOCTb, IUIOTHOCTb, | MOMYJIALMS, YHUCJIEHHOCTb, MJIOTHOCTB,
HOMYJISIIIUU pPOXIAaEMOCTh,  CMEPTHOCTb, MPUPOCT, MUTpALMs. | POKIAEMOCTh, CMEPTHOCTh, NMPUPOCT, MUTpALUS,
JlnHamuKa 9UCICHHOCTH MOMYISALIUN U €€ PeryIsiusl. JMHAMHKA YHCIIEHHOCTH MOITYJISIUH.
Hemoncmpayuu: XapakTepu3oBaTb OCHOBHBIE IOKazaTelu M
Tabauyer u cxemor: «l[lomynsiun», «3aKOHOMEPHOCTH | IKOJIOTUYECKYIO CTPYKTYPY MONYJIALINH;
pOCTa YUCIIEHHOCTH NMONYJISIUU UHPY30pUU-TY(DETbKU». | ONUCHIBATh MEXaHU3MBbl PETYJSLUN YHUCIECHHOCTH
Jlabopamopnvie u npakmuyeckue pabomul: MOMYJISIITAH
[Ipaktuueckass pabora Ne 2. «llogcuér miIoTHOCTH
MONYJISIUUNA Pa3HBIX BUIOB PACTEHUI
Tema 4. CoobiiecTsa u
9KOJIOTHYECKHUE CUCTEMBI
4.1 | CoobmiecTBa OpraHu3MOB CoobmiectBo opranu3mMoB — OwuonieHo3. CrTpykTypsl | PackpsiBath cojepskaHne TEPMHUHOB W TTOHSTHA:

Omolle HO3a: BHJIOBAs, MPOCTPAHCTBEHHAsI, TpohuuecKas
(nmuiesas). Bunbl-noMHUHAHTEHI.

Casi3u B OHOIIEHO3E.

Jlemoncmpayuu:

OMOIIEH03, DJKOCHCTEMAa, OMOTeOlEH03, BHJBI-
JOMMHAHTHBI, DKOJIOTHYECCKAasl HUIIIA.

XapakTepu3oBaTh OMOIEHO3 (COOOIECTBO), €ro
BHUJIOBYIO, TPOCTPAHCTBEHHYIO M TPOPUUECKYIO

CTPYKTYpBHI.




Tabauyer u cxemvi: «llumesbie uenu», «bUOLEHO3:
COCTaB U CTPYKTYypay.

Obopyoosanue:  monenb-aniuiukanuss  «TUnuyHbIe
OuoreHo3bl»; repbapuii «PacTutenbHble cOOOIIECTBAY;
KoJuUieKus «broieHos3»

OOBSCHATH pOJIb KOMIIOHEHTOB OHOIIEHO3a B
MOJJIEPKAHUU €r0 CTPYKTYpPbl U CYIIECTBOBAHUSA
Ha OIPEIEIEHHON TEPPUTOPHUH.

OOBACHATH OMOJIOTUYECKUI CMBICT SIPYCHOCTH U
JIMCTOBOM MO3auKH.

CpaBHUBaTh  KOMIIOHEHTHI ~ OHOIICHO30B, HUX
BUJIOBYIO, MPOCTPAHCTBEHHYI0O M TPO(UYECKYIO
CTPYKTYPBI, CBSI3U MEXIY OpraHn3MaMu

4.2 | DKOCHUCTEMBI U Dxosiorndeckue cucrembl (3xocuctemsbl). [lonstue 06 | PackpwiBath cojep:kaHue TEPMUHOB M TOHSTHMA:
3aKOHOMEPHOCTH UX 9KOCUCTEME U OHOTeOlIEHO3E. JKOCHUCTEMA, OHOreoleHos, IPOYLIEHTHI,
CYILLECTBOBaHUS @YHKIMOHATIbHBIE KOMIIOHEHTBI KOHCYMEHTBI, PEeIyLEeHThl, TPOQUIECKHE yPOBHH,

3KOCHUCTEMBI: TPOIYLIEHThI, KOHCYMEHTbI, PEAYLICHTHI. MUILIEBAs
KpyroBoport BemecTsB 1 NOTOK SHEPTUU B IKOCUCTEME. Henb M CeThb, OKOJIOTMYECKUE IHUPAMUJBL,
Tpodbuyeckue  (MUIIEBbIE) YPOBHU  OKOCUCTEMBI. | OMOMacca, MPOIYKIHUs, CYKIIECCHUS.
[MumeBsie 1enu u  cetn. OCHOBHBIE TMOKa3zarenu | XapakTepu3oBaTh CBOMCTBA JSKOCHUCTEMBI (€€
9KOCUCTEMBI: OMomacca, MPOAYKIMs. DKOJIOTMYECKHE | CIIOCOOHOCTH K IIUTELHOMY CaMOIOAIePKaHHUIO,
NUPAMUJIBI:  TPOAYKIMM, UUCIEHHOCTH, OMOMAcCChl. | OTHOCUTEIBHO 3aMKHYTBIM KPYrOBOPOT BEIIECTB,
CBolicTBa 3KOCHUCTEM: YCTOWYMBOCTb, CAMOPETYIALUSA, | HEOOXOIUMOCTD ITOTOKA YHEPTUH).
pa3BuUTHE. CpaBHUBaTh IaCTOUILHBIE U IETPUTHBIE IUILIEBbIE
Cyxkueccusi. LeNH, TPOPHUUECKUE YPOBHH IKOCUCTEMBI.
Lemoncmpayuu: Paznmuyare nupaMuabpl MOPOIYKIUH, MNHPaMUIbI
Ilopmpemui: A. Jlx. Tencnu, B. H. Cykaués. YHUCICHHOCTU U MMUPaMU/Ibl OMOMACCHI.
Tabauyvr u cxemsi: «Ilpuponnsie coodbmectBay, «llenu | CocTaBisATh 1EMU U CETH MTUTAHUSI.
MUTaHUS, Ilepeuncnsrs CBOICTBa JKOCHUCTEM:
«OKoJIoTHYeCcKasi TUPAMUIa» YCTOMYHBOCTb, caMOperyJIsIIus, pa3BuTHE
(cykueccus).
OnuceiBaTh MEXaHU3M MOJACPKAHUS PAaBHOBECHS
B DKOCHCTEMAX.
XapakTepHu30BaTh CYKIECCUH, BBISBIISATH IPUUNHBI
1 00I1Me 3aKOHOMEPHOCTH CMEHBI SKOCHUCTEM
4.3 | IIpupoaHbIE 3KOCUCTEMBI IIpupoaHBIE 5KOCUCTEMBI. PackpsIBaTh copepkaHWe TEPMHUHOB WM ITOHSATHM:

DKOCHUCTEMBI PEK U 03€p.
DKocucTemMa XBOMHOIO WX IAPOKOJIMCTBEHHOIO Jieca.
Jlemoncmpayuu:

BOJHBIE 9KOCHCTEMBEI, OMOT€OIICHO3HI,
(PUTOTUTAHKTOH, 300TJIAHKTOH, OEHTOC, TYMYC.
[IpuBoauTh mpUMEPHl NPUPOAHBIX SKOCHUCTEM
CBOEH MECTHOCTH.




Tabauyst u cxemvi: «IKOCUCTEMA HIHPOKOIMCTBEHHOTO
Jecay, «OJKocuUCTeMa XBOHWHOIo Jieca», «buoreHos
BOAOEMAY.

Obopyoosanue: TepOapud W KOJUICKIIMU PACTCHUU H
JKUBOTHBIX, TIPHHA]ICKANINX K PA3HBIM YKOJIOTHYECKUM
rpyIaM OJHOTO BUA

CpaBHHMBaTh Ha3eMHbIE M BOJHBIE SKOCHCTEMBI;
OpraHu3Mbl, 00pasylollue pasHble Tpoduueckue
YPOBHU

4.4 | AHTpOIIOT€HHbIE AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. PackpsiBaTh cozep:kaHUE€ TEPMUHOB U IIOHATHMN:
9KOCHUCTEMBI VYpb6oskocucremsl. buosnornyeckoe M XO034HCTBEHHOE | aHTPONOIEHHAss SKOCHCTEMa, arpo’KOCHCTEMa,
3HAuUCHUE arpo3KOCUCTEM u ypOoskocucteMm. | ypboskocucreMa, bnopasHoodpasue.
buopaznoobpa3zue kak (pakTop ycTOHUMBOCTH SKOCUCTEM. | XapaKTepU30BaTh arpo’KOCHUCTEMBbI U
CoxpaHeHnue OMOJIOTHYECKOT0 pasHooOpa3us Ha 3emiie. | ypOOIKOCHUCTEMBI, O0COOCHHOCTH ux
Hemoncmpayuu: CYLIECTBOBaHMSL.
Tabnauywl u cxemsi: «ATPOLIEHO3. [TpuBOANUTE IPUMEPHI AHTPOIIOTEHHBIX KOCHUCTEM
Obopyoosanue: xoinekuus «Bpeaurenn BaxHEHWIIMX | CBOEH MECTHOCTH, OIMCHIBATh UX BUJOBOI cocTaB
CEIIbCKOXO3SHUCTBEHHBIX KYIbTYP» U CTPYKTYPY.
CpaBHHMBaTh COCTaB U CTPYKTYpPY HPHPOIHBIX
HKOCHUCTEM M arpodKOCHUCTEM, arpO3KOCUCTEM H
ypOOIKOCUCTEM
4.5 | buochepa — rmodanpHas Yuerane B. U. Bepnanckoro o Omochepe. I'panutisi, | PackpeiBaTh copepkaHHe TEPMHUHOB W TTOHSITHIA:
IKOCcHCTEMA 3eMITH COCTaB U CTpyKTypa 6uocgepsl. XKuBoe BeliecTBo U ero | 6uocdepa, >KUBOE BEIIECTBO, JIUHAMHUYECKOE
¢yskmun. OcodbeHHocTn 6uocheprl Kak paBHOBECHE.
rio0anbHOM sKocucTeMbl. JlnHamuueckoe paBHoBecue M | OuenuBath Bkiaj B. . Bepnanckoro
obOpaTHas cBsi3b B Ouocdepe. B CO3/IaHUE YUEHHs 0 Omocdepe.
Lemoncmpayuu: XapakTepHu3oBaTh COCTaB Ouocdepsl, (yHKIUN
Ilopmpemui: B. 1. Bepranckuii. KHUBOr0 BellecTBa Ouochepsl M ompenenarb (Ha
Tabnuyvr u cxemer: «OOmas CcTpykTypa Ouocdepbl», | KapTe) oOnactu ero HauOOJIBIIErO
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN | pacpOCTpaHEHUS.
9KpaH 6uochepri» [TpuBoauTE mpUMEpBl MpOSBICHUS (YHKIMN
’KHUBOTO BellecTBa Onocheprl, GMOreoOXuMUIECKON
JeSITeILHOCTH YeNIOBeKa.
[lepeuucnatb  ocobeHHOCTH  Omocdeprl  Kak
r7100aJIbHOM SKOCHCTEMBI 3eMITH
4.6 | 3aKOHOMEPHOCTH KpyroBopoTbl BemecTB M OHMOTEOXMMHUYECKHE IHKIBI | PackpeiBaTh comepskaHHe TEPMHUHOB M TIOHSTHIA:

CYIIECTBOBaHMS OHOC(EpHI

3JIEMEHTOB (yIiiepoja, a30Ta).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.
Jlemoncmpayuu:

LIEJIOCTHOCTh  Ouocdepsl, KpyroBOpoT BEIIECTB,
OMOTeOXUMHUYECKIE IHKJTBI 3JIEMEHTOB,
30HAJILHOCTH Onochepsl, OMOMBI.




Tabauywl u cxemoi: «KpyroBopot yriaepoaa B buocdepey,
«KpyroBopot a3ota B mpupoae»

OnwucsiBath KpYrOBOpOT BEILECTB,
OMOreoXMMHUYECKUE LHMKIBl a30Ta U yrjiepojaa B
ouocdepe.

OOBACHATh TNPUYUHY 30HAIBHOCTH OHOCHEpHI.
[lepeuncnath © XapakTepu3oBaTh OCHOBHBIC
OMOMBI CyIIN 3eMITH

4.7 | YenoseuecTBO B buochepe 1 YenoseyectBo B Oumocthepe 3emuu. AHTpororeHHble | PackpbiBaTh coiep)kaHue TEPMUHOB U IMOHATHI:
3emiu u3MeHeHus B 6uocdepe. ['mobdanbHble AHTPOIIOTEHHbIE ~ M3MEHEHHUs,  HKOJOTHYECKUH
HKOJIOTHYECKUE MPOOIIEMBI. KPH3HC, II100aIbHbIe
Jlemoncmpayuu: pOOJIEMBI.
Tabnuysr u  cxemwvl: «lIpuMepHBIE aHTpPOMOTEHHBIE | XapaKTepru30BaTh OMOCHEPHYIO POJIbh YEIIOBEKA.
BO3CUCTBUS Ha MNpupony», «Baxueimme ucrounuku | [IpuBoAMTH mpuUMeEphl aHTPOIIOT€HHBIX W3MEHEHUI
3arps3HEHUs] BO3JyXa W TPYHTOBBIX BOi», «llouBa — | B Gmocdepe.
BaXHeHIIas cocraBisoomas ouocheps», «Pakropsl | OLeHUBATh HOCJIEICTBUS 3arps3HEeHUs
Jerpaganuy mouB», «IlapHuKoBEIi d3pdexT», «DaKkTOphl | BO3IYIIHON, BOAHON Cpebl, N3MEHEHHs KIMMATa,
paluoaKkTUBHOrO 3arpsizHeHus Ouocheps»; KpacHas | cokpaienus 6uopa3sHooOpasusl.
kHura PO, n300pakeHust 0XpaHsIeMbIX BUJOB pacTeHUN U | DOopMynHupoBaTh COOCTBEHHYIO TO3HMIHIO IO
KUBOTHBIX OTHOILEHHIO K TIJIOOAJbHBIM M PErHOHAIBHBIM
HKOJIOTUYECKUM TpodiieMaM, apryMEeHTHpPOBATh
CBOIO TOUKY 3PEHHS.
HassiBath MIPUYNHBI TIOSIBIICHUS
PUPOJOOXPAHHON 3THKH, PacKpbhIBaTh 3HAYECHHE
nporpecca Uil INPEOJOJCHHUS 3KOJIOIMYECKOrO
KpHU3Hca
4.8 | CocymecTBoBaHue npupoasl | 1 CocymiecTBoBaHME  NpPUPOJABI M 4YejoBedecTBa. | PackpeiBaTh conepikaHWe TEPMUHOB U TOHSATHM:
Y 4EJI0BEUECTBA Coxpanenue 6uopazHoobpazus KaK OCHOBA | pallMOHAJIbHOE PUPOOIIONIB30BAHNE, YCTONUNBOE
ycrouuBocTd  Ouocdepbl. OcHOBa palMOHAIBHOIO | pa3BUTHE, KOABOJIOLUS.
yIpaBleHUs  NPUPOAHBIMU  pecypcaMH U uX | XapaKTepu30BaTh pallMOHAIBHOE HCIIOJIb30BaHHUE
ucnonp3oBaHue. JlocTikeHus OWOJIIOTMM M OXpaHa | MPUPOAHBIX PECYPCOB; OCHOBHBIE IOJIOKEHUS
IPUPOJIBI. KOHIICTIIUY YCTOMUNBOTO pa3BUTH
Jlemoncmpayuu:
Tabauywl u cxemoi: «bruocdepa 1 4eI0BEK»
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34
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