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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETUYECKYID OCHOBY JJis
OTIpEJICIICHHS] TOAXOJA0B K (DOPMUPOBAHUIO COJEPKaHHUS YYEOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHbie Tnonoxkenus @PIroC COO o
B3aMMOOOYCJIOBJICHHOCTH IIeJIeH, COJIepKaHUs, pPe3yJabTaTOB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIHX TEIX U
MPUHLNNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CpPEIHETO
obmero obpasoBanus B Poccuiickoii ®denepanuu, a TakXKe IOJOKEHUS O
cnenugurke O6MoJIOruM, €€ 3HaYeHUH B TO3HAHUU >KMBOW IPUPOABI U 00eCIeueHU!
CYIIIECTBOBAHMSI YeJIOBEYECKOTO 00mecTBa. COTjlacCHO Ha3BaHHBIM TIOJIOKCHUSIM,
OTIpEJICIICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O IMeliax, o0 oOmen
CTpaTeruu OOYy4YeHMs, BOCHUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMHU
yueOHOTO Tmpeamera «buosorusy», omnpeaenser o00sS3aTelbHOE MPEAMETHOE
COJIep’KaHHWe, €ro CTPYKTypy, pacOpeiesieHHe [0 pa3fenam H  TeMawm,
PEKOMEHIyeMYIO TOCJIEIOBATEILHOCTh U3YUYEHUSI YUYEOHOI0 MaTepHalia ¢ yuéTom
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM 00pa3oBaTEIbHOTO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

B nmnporpaMmvme mo OuomormM TaKXKe YUYUTHIBAIOTCS TpeOOBaHUS K
TUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pe3yJbTaTam
oOyueHus B (HOPMUPOBAHMHM OCHOBHBIX BHUJOB Yue€OHO-TIO3HABATEIHHOMN
JEATETLHOCTH/YUEOHBIX JEHCTBUIA OOYYaIOMMXCS TI0 OCBOCHHIO COJCPKAHUS
OMOJIOTHYECKOTO 00pa30BaAHMS.

B nporpamme no 6uonorun (10—-11 kiaccel, 6a30BbIi YPOBEHB) peain30BaH
MPUHIUAN TPEEMCTBEHHOCTH B U3YYE€HUM Ouoyioruu, Osarogapss yeMy B Hel
MPOCMATPUBAETCSl HAMNPABJICHHOCTh HAa Pa3BUTUE 3HAHWUM, CBSI3aHHBIX C
dbopmupoBaHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJOTHYECKOTO MBILUICHUS, MPEACTaBICHUI O 3JJ0pPOBOM
oOpa3e XKM3HM M OEpEeHbIM OTHOUIEHHUEM K OKpYXKarouled NPUPOAHON cpene.
[ToaToMy Hapsimy ¢ W3ydeHHEM OOIIECOMOTOTUYECKUX TEOPHM, a TaKKe 3HAHWUHA O
CTPOCHHHU JKUBBIX CUCTEM PA3HOT0 PaHra M CYLIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHM yAENEHO BHHUMAaHHUE HCIOIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIS PEIICHUS] MPUKIIATHBIX 33/1a4, B
TOM 4YHCJIe: TMPO(UIAKTUKN HACICACTBEHHBIX 3a00J€BAaHWI YEIOBEKA, MEIUKO-
F€HETUYECKOTO KOHCYJIbTUPOBaHHS, 000CHOBaHUS AKOJIOTHYECKHU
11eJIeCO00pa3HOro TMOBEJEHUS B OKPY’KAIOIIEeW MPUPOJHON cpee, aHamu3a
BIIMSIHUSL XO3SMCTBEHHON JESATEILHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOJHBIX U
MCKYCCTBEHHBIX AKOCHUCTEM. Y CUJICHHE BHUMAHUS K MIPUKJIIATHON HAMPABICHHOCTH
ydeOHOoro mpeaMera «buosorus» MmpoauKTOBaHO HEOOXOIUMOCTHIO 00ECTICUCHUS



YCIIOBUH sl peIlIeHUs] OJJHOW M3 aKTyaJbHBIX 3a/1a4y IIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMsl, KOTopasi mpeamnojaraer (OpMUpOBaHHE Yy  OOydYaroIIUXCS
CIIOCOOHOCTH aJIaliTUPOBAThCA K M3MEHEHMSIM JMHAMUYHO Pa3BUBAIOLLETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMS 3aHUMAET BaXKHOE
mecto. OHa oOecneunBaeT (OpMHUpPOBAHUE Yy OOYYAIOIIMXCS NPEICTaBICHUN O
HAy4YHOM KapTHUHE MHpa, pacliupsieT U 0000IIaeT 3HAHUS O >KMBOW Mpupojae, eé
OTJINYWTENIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHMU3allMA W 3BOJIIOLWH, CO3HAET
yCIIOBUSL  JJIsi:  TIO3HAHMSI  3aKOHOB  KUBOM  MpHPOABI,  (POpMHpOBaHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HaBBIKOB 3J0pOBOTO M 0Oe3omacHOro obpasa
KU3HU, SKOJIOTMYECKOTO MBIIUICHUS, IEHHOCTHOIO OTHOLIEHUS K KMBOU MPUPOE
U YEJIOBEKY.

bonbiioe 3HaueHne OMOIOrUsl UMEET TAKXKE JUISl PEILICHHS] BOCIUTATENIBHBIX U
pa3BUBAIOIIMX  3a4ad  CpeJHero oOmero  o0pa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydyenne 6uonorun odecrneynBaeT yciaoBus st (GOPMUPOBAHUS
MHTEJIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HWH(QOPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpBhl, CIOCOOCTBYET WMHTErpaliil OMOJOTHYECKUX 3HAHUU C
IPEJICTaBICHUAMU U3 APYTUX YUYE€OHBIX NMPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUU
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHUS O MpeJAHA3HAYEHUH Y4YeOHOro mpeamera
«buonorus» COCTaBUIM OCHOBY I ONpENEIEHUs NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAaHHIO €ro COAEpPKaHUsA, IMPEACTABICHHOI0O B IIporpaMme Io
OHMOJIOTHH.

Ot6op coxmepkanusi yuebHoro npeamera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULHNA KYyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jld, B COOTBETCTBHH C
KOTOPBIM OOYyYaIOIIUECs] JOJKHBI OCBOUTH 3HAHHUA M YMEHHs, 3HAYUMbIE IS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONPEACNAIOIINE aJ€KBAaTHOE IIOBEJICHUE
YeJioBeKa B OKpYXKaroled MpUpOJHOU cpene, BOCTpeOOBAaHHbBIE B MOBCEIHEBHOU
KU3HU U MPAKTUYECKOU aesTenbHOCTH. Oco00oe MeCTO B 3TOM CHUCTEME 3HAaHMI
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbIE CIIyKaT OCHOBOW JJIs1 (HOPMUPOBAHMUS
IIPEICTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpa W
LHEHHOCTHBIX  OPUEHTALMSAX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHU3aluu
OMOJOrNYECKOro 00pa3OBaAHMS.

CrpykTypupoBaHHe cOepX)aHUs Y4yeOHOro Marepuaja B MpOrpaMMe II0
OMOJIOrMM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOrO 3HAYEHUs 3HaHUU 00
OTIIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPHUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
ABOJIIOLMU. B COOTBETCTBUHU € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIEAYIOLINE COAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeToibl
Hay4yHOro no3HaHus», «Kinerka kak Ouosornyeckas cucremay, «OpraHusMm Kak



ouonornyeckas cuctemay, «CuctemMa W MHOTOOOpaswe OpPraHUYECKOTO MHPay,
«IBOJIOIUS KUBON NPUPOJBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

enpy wm3yuenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolUMHCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allud JKUBBIX CHCTEM pa3HOTO paHra © NPUOOPETCHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHWS JJIi TPAMOTHBIX JIEUCTBHM B OTHOLIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JocTtuxeHue 1enu ulydeHus ydyeOHoro npeamera «buonorus» Ha 6a30BoM
YPOBHE 00€CTIEUMBAETCS PEIICHUEM CIEAYIONINX 3aa4:

OCBOCHHME OOYYaIOIIMMUCS CHCTEMbl 3HAHUM O OHOJIOTHYECKUX TEOpHsX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIax, CIY>KallUX OCHOBOMN
s (GOpMUPOBAHUSI MPEICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METO/IaX HAyYHOTO MO3HAHUS, CTPOCHHUH, MHOTOOOPa3Uu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHM3AIMH, BBIIAIOIIUXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopmupoBaHue y OOYyYalOMIMXCS TMO3HABATEIbHBIX, MHTEIUICKTYAJIbHBIX U
TBOPYECKUX CHOCOOHOCTEN B MPOIIECCE aHajdu3a JAHHBIX O MyTAX Pa3BUTUSA B
OMOJIOTUM HAyYHBIX B3IVISIIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOT0 YPOBHSI OpraHU3aluu;

CTAaHOBJICHHE y oOydarommxcss oO0mel KyJbTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKUBOW MPUPOJLI HAa OCHOBAHUM 3HAHUW M OIBITa, IOJIYYEHHBIX MPH
M3yYeHUH OUOJIOTHH;

dbopmupoBaHue y O0OydYalOIIMXCS YMEHUN WILIIOCTPUPOBATH 3HAYEHUE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIBHOCTH YeNIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUI HarpoOUOTEXHOIOTUH;

BOCIUTAHUE YOEXKIEHHOCTU B BO3MOXXHOCTH TO3HAHUS YEJIIOBEKOM KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIEHUS K HEW, COOIOICHUS STUUYECKUX
HOPM TIPU IPOBEICHUN OMOJIOTHUECKUX UCCIIETOBAHMIM;

OCO3HAHHE IIEHHOCTU OHOJIOTMYECKMX 3HAHUW JJIS TOBBIIICHUS YpPOBHSA
AKOJIOTHUYECKOMN KYJIbTYpbI, 1J1s1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH B OBCEIHEBHOM JKU3HU IS
OLICHKH TTOCJIEACTBUI CBOEH JIESATEIILHOCTH MO0 OTHOIICHUIO K OKPYXAIOIIEH Cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME W COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpeanero o6miero oOpaszoBanusi «buonorusi», mzydaemass Ha
0a30BOM YpOBHE, SBISIETCS 00S3aTENbHBIM YUYEOHBIM MPEAMETOM, BXOISAIIMM B
COCTaB MpeaMeTHOMN obnactu « EcTecTBEeHHO-HAYYHBIE TPEAMETHIY.



Jlnst m3ydenust 6uonoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHus
orBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kmacce — 34
yaca (1 gac B HeemIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMY, TEXHUYCCKUMU H
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocodueit, 3TUKOM, ICTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpMUPOBAHMM COBPEMEHHOM HAy4YyHON KapTHUHBI MHUpA.
Cucrema OMOJIOTMUECKUX HAYK.

Metoabl TO3HAHUS KUBOUW PUPOIbI (HAOII0IEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KiIaccupuKaius, MOJCTUPOBaHUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX ).

JdeMoHCTpanuu:

IToptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuiel 1 cxeMbl: «MeTobl TO3HAHUS KUBOW MPUPOIBD.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckas paboraNe 1. «Mcnonb3oBaHuEe pa3IMYHBIX METOJOB MPH
M3YYECHUHN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTaHU3AIUA.

JXKusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpolicTBa OMocHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINH OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKU ), OMoChEPHBII.

JdeMoHCTpanuu:

Tabmuter u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHU OpraHU3AINH
KUBOU IPUPOIBDY.

O6opynoBanue: moaenb Mojiekyisl JTHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMHYECKAN COCTaB KIETKH. XUMHUYECKHE SJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEMEHThL. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpAIbHBIX BemleCTB B KieTke. [loxnmepxkanue
OCMOTHUYECKOT0 OasiaHca.

benku. CoctaB u cTpoeHHe OEIKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble U 3aMEHUMbIE aMHUHOKHCIOThL. AMUHOKUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJeKydbl (TIEpBUYHASl, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKUIHUH OENKOB.



depMeHTHl — OuWosiormdeckue Katanusatopel. CTpoeHme (epmenTa:
aKTUBHBIA IIeHTp, cyOcTpartHas creuuduunocts. Kodepmentsl. ButamuHsbl.
OTnnunsa pepMEeHTOB OT HEOPTAHUUECKUX KaTalllu3aTOPOB.

VYrneBoawl: MoHOcaxapuabl  (TIOk03a, pubo3a u  Ae30Kcuprbdo3a),
aucaxapuipl  (caxapo3a, JaKTo3a) M TOJIMcaxapulbl (Kpaxmaj, TJUKOTEH,
1eJUT0I03a). buonorndyeckue GyHKIMH yIIIEBOIOB.

Jlunuasl:  Tpurmuuepuabl, Qochomunuasl, crepouabl. [ 'mapoduibHO-
ruapopoOHble  cBoWcTBa. buonormueckue QyHkuuum aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hykneunosesie kucinotsl: JHK wu PHK. Hykneotuaslr — MoHOMEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue n pynkuun PHK.
Buast PHK. AT®: ctpoenunie u GpyHKIIMH.

Huronorus — Hayka o kierke. Knerounas teopust — mpuMep B3aUMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKU.

Knerka xak 1enoctHas >kuBas cuctema. OOmMe MNpU3HAKUA KIETOK:
3aMKHyTas HapykHas memOpana, mojekyisl JIHK kak renernueckuid ammapar,
cCUCTeMa CUHTe3a OelKa.

Tunbel KJI€TOK: »yKapuoTHYeCKas M mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MpPOKapHOTUYECKOM KieTku. Knerounas crenka Oakrepuil. Ctpoenue
IYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOW U
IrpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJI€TOYHAsl CTEHKA, MNIMKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U pyHkuu. Llutomnnasma u eé
opranouapl. OnHoMmemOpannbie opranHounbl kietku: OIIC, ammapat ['ombmxw,
au30coMbl. [loyaBTOHOMHBIE OPraHoOWIbl KJIETKH: MUTOXOHIPHH, ILIACTUIBL.
[Ipoucxoknenne MUTOXOHApUM W TulacTua. Bunel mnactun. HememOpanHble
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTpP, UEHTPHUOIU, PECHUYKH,
KryTUKU. OYHKIMHA OPraHOUIO0B KIETKU. BKIIFoueHHs.

SAnpo — perynsaTopHslil eHTp kineTku. CTpoeHue sanapa: sijaepHas 000JouKa,
KapuoIlUia3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsi:A. JleBenryk, P. I'yk, T. llIsann, M. lllneitnen, P. Bupxos, Jx.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Hunarpammel:  «PacnpeneneHue XHMHUUYECKUX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabmuter u cxemsl: «llepuomamueckas Tabnuila XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIbIY, «buocunTes 0enka», « CTpoeHue MOJIEKYJIbl OeIKay,
«Ctpoenue ¢pepmenta», «Hykmnennossie kuciotel. JIHK», «CTpoeHue MosekyJibl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MpPOKApUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIeTKn», « YTIIeBOAbD, «JIumuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJOBaHUE HJisi MPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 1. «/3yueHue KaTadIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl WU KaTajaasbl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHHS KJIETOK pacCTEHUH,
KUBOTHBIX M OaKTEpUU IMOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEernaparax u ux
OMHMCAHUE.

Tema 4. ’KusHeaesiTe1bHOCTH KJIETKH.

OOMeH BelIeCTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUM OOMEH) 1
JUCCUMWISIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOIr0 Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHUMAHHH
MeTabou3ma.

Tunel oOMeHa BemiecTB: aBTOTpO(dHBINA U reTepoTpodHbIi. Poib GepmeHToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN IHEPTUU B KIIETKE.

®ortocunTe3. CperoBas u TeMHOBasg (a3pl (¢oTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (GOTOCHHTE3a. 3HaUCHHE (OTOCHUHTE3a IS )KU3HH
Ha 3emuie. BiusiHue yciioBuii cpeibl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIIEHUSI €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XeMOCuHTEe3. XEMOCUHTE3UPYIOIINe OaKTepuu. 3HAaUeHHE XEMOCHUHTE3a ISl
YKU3HM Ha 3emIe.

OHepreTnuecknii oOMeH B KjeTke. PaciersieHue BeUIECTB, BbIACICHUE U
aKKyMYJMpOBAaHME DSHEPrud B KIETKE. OTalbl JHEPreTHYecKoro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucinoponHoe okuciIeHHE, WIH KIETOYHOE
JIbIXaHUE. OxkucnuTenbHoOe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakiuu wmatpuuHoro cuHre3a. [eHermyeckas wunpopmauus u JHK.
Peanuzauust reHetuueckoil mH@opmanuu B KieTKe. ['€HETHYECKHMH KOA U €ro
cBoiicTBa. Tpanckpumnius — matpuunbiii cunte3 PHK. Tpancmsius — OuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuHOkucior. Ponb pubocom B
OounocuHTe3e Oenka.

Hekinerounsie popMsbl ku3HU — BUpPYChL. McTopus oTkpbiTus Bupycos (/. W.
WBanoBckuit). OCOOGHHOCTH CTPOCHHUS © JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, KUBOTHBIX U YEJIIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynoaedunura yenoseka (BUY) — Bo3Oyaurens CIIN/da.



OOpatHas  TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  [Ipodwunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUI.

JeMoHCTpanuu:

IToptpetsr: H. K. Konpnos, /1. Y. UBanosckuit, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel muTanusy, «Metabonuzm», «MHUTOXOHAPHS,
«JHepreTudyeckuii oomen», «Xiopormiacty, «Potocuntesy, «Crpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHa», «CuHTe3 Oenkay, « 'eHeTHUYeCKU Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
Oakrepuodaray, «Pemmukarms JJTHK.

O6opynoBanue: monaenu-anummkanuu «Yasoenue JHK u Tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii muki, wWiIM >KU3HEHHBIM ITMKI KiIeTkd. MHTepdaza m MuTo3s.
[Ipouieccrl, mpotekatomue B uHTepdaze. Pemukamnus — peakiuss MaTpuyHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapuUOTHIIL.
JunnouaHeli U TalIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHUBI.
[{uTosornueckne OCHOBBI PAa3MHOXEHUS W HUHIAUMBUAYAJIbHOIO Pa3BUTHSA
OpraHU3MOB.

Henenne kinetkn — muto3. Cragum muto3a. [Iporecchl, npoucxoadimme Ha
Pa3HbIX CTAAUIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuOeNb KIETKH — aromnTo3.

dopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U mojioBoe. Buasl Gecrionoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, ITOYKOBAaHHUE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE JIJI CEJIEKIIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTJIINYUS OT OECIIOJIO0TO.

Meito3. Craguu meiiosza. I[Ipoiecchl, TpoucxXoasiiue Ha CTAAUSX MEo3a.
IToBenenne xpomocom B Meno3e. KpoccuHroBep. bHOTOrMYeckuid CMBICT H
3HAYEHHUE MEH03a.

['ameTtorenes — mporecc 00pa3oBaHUSI TMOJOBBIX KIETOK Y >KMBOTHBIX.
[TonoBeie *kese3bl: CEMEHHUKU M sAuYHUKUA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMeT (CrnepMaTo30u[l, SHUIIEKIeTKa) — CIEpPMATOT€HE3 U OBOTCHE3.
OCcoOEHHOCTH CTPOCHHS SUIEKIETOK M crepmaTo3ounoB. OrmIogoTBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBHOIO PA3BUTHS y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. [loctamOpuonanbHOE pa3ButHe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpPsAMOE, HenpsaAMoe (JInuyuHouHOoe). BiusHue



Cpellbl Ha pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCTpanuu:

Tabmumelr u cxeMbl: «@DOpMBI Pa3MHOKEHHMS OpPraHM3MOBY», «J[BoiiHOe
OIUIOJIOTBOPEHME y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kinerku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwutosy,
«Meio3y», «IIpsmoe u HenpsiMoe pa3BUTHEY, «['amMeTOreHe3 y MIEKOMUTAIIUX U
4yeJI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepmaTo30uasl
MJICKOIIUTAIOLIETOY, «SHLeKIeTka MiueKonuTaruero», «Kapuoknses B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEb-anIukanus «JleleHne KIETKW», MOJEINb
JIHK, Mmoznenb MetadazHoil XpoMOCOMBI.

JlaGopaTopHblie ¥ IpakTHYecKUue padoThbl:

JlaGoparopuas pabGora Ne 3. «HaGmriomenme MuTO3a B KIIETKaX KOHYHMKA
KOpElIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlaGoparopuas pabota Ne 4. «M3yueHuwe CTpOEHHsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjiencTBEeHHOCTH M N3MEHYHUBOCTH OPTaHU3MOB.

[Ipenmer u 3agauu reHeTuku. Mctopust pa3BUTUs TEHETUKH. Poiib iuTonorun
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKH. BKiIag poCcCHUUCKUX M 3apyOeKHBIX
VYEHBIX B pa3BUTHE TEHETHUKU. MeTOJbl TEeHETUKU (TUOPUAOIOTHUYECKUM,
IUTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTH4YeCKUil). (OCHOBHBIE T'€HETUYECKHUE
NMOHATHS. ['eHeTnYecKas CHMBOJIMKA, UCTIOIb3yeMasi B CXeMaX CKPEIIMBAaHUI.

3aKOHOMEPHOCTH HACIIeIOBaHUs MPU3HAKOB, ycTaHOBIECHHBIE ['. Menaenem.
MonorubpunHoe ckpenBaHue. 3akoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokojeHusd. IlpaBuno AOMUHUpOBaHUS. 3aKOH pACUICIJICHUS IPU3HAKOB.
I'unote3a ynctoTel rameT. [loJIHOE M HEMMOJTHOE JOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWe. 3aKOH  HE3aBUCHUMOTO  HaCJEeOBaHUS
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
AHanuzupytolee cKkpenBanue. Vcnonap30BaHnue aHAIU3UPYIOLIETO CKPEMBaHUS
JUTS OTIPEICIICHNsI TEHOTHUIIA 0COOM.

CueruieHHOe  HaclienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJJOBaHHUIO TeHOB. HapynieHnne cueruieHusi reHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



I'enetnka mosia. XpoMOCOMHOE OMpeAeiieHre MmoJjia. AyTOCOMBI W TOJIOBBIE
XpoMOCcOMBI. ['oMorameTHble W Te€TeporamMeTHble opraHu3mbl. HacnemoBanue
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3menunBoCTh. BUIbI N3MEHUYNBOCTHU: HEHACJIEACTBCHHAS M HACJICACTBCHHAS.
Ponmp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOU(UKAIIMOHHONW M3MEHUYMBOCTH. BapualimoHHbIN ps ¥ BapuallioOHHAas KprBasi.
Hopma peakumu npuszHaka. KoamyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U HX
HopMa peakinu. CBolicTBa MOAN(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnmencrtBeHHass, WM Te€HOTHUIIMYECKas, HW3MEHYUBOCTHb. KomOMHATHBHAas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOWHATHBHOMN
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa U mpuunHbl MyTanuid. MyTareHubie (GakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSJIOB B HaclieAcTBeHHOM nu3menunBoctu H. . BaBuiosa.

BuesnepHast HaciI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enernka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl T€HETUKHU
YeJIOBEKa: TeHeaIOTHUCCKUM, OJIM3HEIOBRIN, IUTOTCHETUUCCKUM, OMOXUMHUYSCKHM,
MOJIEKYJISIPHO-TEHETUYECKH . CoBpeMeHHOE OIpEICIICHUE FEHOTHIIA:
MTOJTHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJIE C IOMOIIBIO
[TI1P-anamm3a. HacmencTtBenHnle 3a0o0JjicBaHUS 4YeJIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJACTBEHHOM MpPEApaCHOIOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTnueckue | TeHepaThBHbIe MyTanuv. CTBOJOBbIE KIETKH. [IpHUHITUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTUKUA U JICUCHHUS T€HETUUECKUX
Oosne3Hed. MeauKo-TeHETHYECKOe KOHCYJIbTUpPOBAaHUE. 3HAUYCHUE MEIUITMHCKOM
TE€HETUKH B MIPEJOTBPAICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YEIOBEKA.

JdeMoHCTpanuu:

[Toptpertst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Ta0muiel u cxeMbl:«MoOHOTUOpUAHOE CKpEIIMBAHUE u ero
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJIEHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpeluBaHUEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMoznencTBue aIeNbHBIX T'€HOB», «l'€HeTMYecKkne KapThl pPAaCTEHUH,
JKUBOTHBIX M 4YeloBeKay», «l'eHeTwka mona», «3aKOHOMEPHOCTHU HacleI0BaHUs,
CUEIUICHHOTO ¢ moJioMm», «KapuoTunbl uyenoBeka U KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukamoHHas W3MEHUYUBOCTH», «HaciemoBanue pesyc-
bakTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCThH.

OGopynoBaHue: MoOJEIU-aNIUIMKAI «MOHOTHOPHUIHOE CKPEITUBAHHECY,
«HenomHoe nmoMuHHMpoBaHue», «JurnOpumaHoe ckpenuBanuey», «llepekpéct



XpOMOCOMY», MHUKPOCKON W MuKporpenapar «Jlpozoduna» (HOopMma, MyTaruu
(bopMBI KPBUILEB M OKPACKH Tela), repdbapuii «I"opox moCceBHOM».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabotra No 5. «M3yueHue pe3yJlbTaTOB MOHOTHOPHUAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30( I HAa TOTOBBIX MUKPOTIPEapaTax.

JlabopatopHnas pabora Ne 6. «M3yueHne MoAN(PUKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOIY.

JlaGoparopnas pabota Ne 7. «AHanu3 MyTauuil y Apo30(uiabl HaA TOTOBBIX
MHKpOITpENapaTax».

[Ipaktuueckass pabora No 2. «CocTaBlieHHE€ U aHalU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenekuus Kak HayKa M IpoIecC. 3ap0KJACHUE CEIEKINU U JTOMECTUKALIUS.
VYuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKIACHUS © MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKAEHUA AOMAIHUX XUBOTHBIX. CoOpT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CEIeKIIMA. MacCOBBI U MHAMBUAYATbHBIN OTOOPHI B
CEJIEKIIMM PACTEHUHM U KUBOTHBIX. OLIEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
CKpemBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBAaHUE YWCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPHIMHT.
Otnanéunas tubOpuamsanus W €€ ycmexu. VICKyCCTBEHHBIM MyTareHe3 W
MOJIyYEHHE TOJIMIUIOUJIOB. JIOCTHIKEHMSI CENEeKUUMU pacTeHUil, MXWUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus kak OTpaciab MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITallbl
co3ganusi pexombunantHo JIHK wu Tpancrennnix opranu3MoB. Kierounas
uHxeHepus. Kilerounble KynabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KnonupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okojornyeckue M 3Tudeckue  npodbmembl. MO  —  reHeruuyecku
MOIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanum:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

TaGauubr u cxembl: kapta «LIeHTpBl TPOUCXOXKIEHUS M MHOro00pasus
KyJbTYPHBIX pacTeHui», «Ilopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHuit», «Otnanénnas rudpuanzanusy, «Padotel akanemuka M. @. MiBaHoBay,
«Ilomumnongus», «OOBEKThl OHOTEXHOJOTHM», «KileTouHble KYyJIbTypbHl H
KJIIOHHpOBaHKe», «KOHCTpynpoOBaHUE U IIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TIOA0B U KOPHEIIOI0B JUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKoX035UCTBEHHBIE PACTCHUSY.



JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Okckypcuss«OCHOBHBIE METOJbl M JOCTHKEHHUS CEJIEKIHUH pPACTEHUU U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, J1a0OpaTOPHIO
arpOyHUBEPCHUTETA WM HAYUYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOTHS.

[IpeanocbuIKM BO3HUKHOBEHMS 3BOJIOLHMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiausHue SBONIOIMOHHON TEOpUU Ha pa3BUTHE
OHMOJIOTHH U APYTHX HAYK.

CBuzerenbctBa HBomonMuU. [lanmeoHToMOrHMYecKHne: MOCIEI0BATEIbHOCTD
MOSIBJICHUST BHUJOB B TMAJCOHTOJIOTHUECKON JIETOMHCH, MEPEXOIHbIe (DOPMBIL.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Ppa3iMuus 3MOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJOTMYHbIC, AHAJIOTHYHbIE,
PYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACIEIACTBEHHOCTH M OCHOBHBIX METAa0OJIIMYECKHX MyTeH y BcCex
OpraHHU3MOB.

OpomtonimonHass teopust Y. [lapBuHa. I[lpennochuUiku BO3HUKHOBEHUS
JapBuHU3Ma. J[BHKyIME CHJIBI 3BOJIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYpPCOB, HEOIPEAEIEHHAas U3MEHUYMBOCTD,
O0opb0a 3a CyIlecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3Bosonuu (CTD) u e€ 0oCHOBHBIE TTOJIOKEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLHH.

JBrkymue cuibl ((hakTopbl) SBOTIONMUA BHIIOB B MPUPOJE. MyTallMOHHBIHI
npoiecc ¥ KOMOWHATHBHAs W3MEHYHMBOCTh. [lOMyNsMOHHBIE BOJHBI U Apeid
reHoB. M3oauust u Murparusi.

EctectBennblii oTO60p — HampaBistiommii  (aktop sBomonuH. DPopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco6IeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BOMIONUU. [Ipumepsl
MPUCIIOCOOIEHUI y opraHu3MoB. ApoMop(h03bl U UAHOATANTAIIUH.

Bun wu Bumoo6pazoBanme. Kpurepun Buga. OcHoBHbIE  (QOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MakpoosBomnonusi. @DopMbl  3BONIONUMU:  (UIETHYECKAs, JTUBEPreHTHas,
KOHBEpIreHTHas, napasuiesnbHas. HeoOpaTuMocTh 3BOMTIOIUY.

[IponcxoxaeHne OT HECHEeHUaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromias
crienuanu3anvsa. ATanTUBHAS paAaLUs.

JleMoHCcTpanuu:



IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mronnep, A. H. CeBepios.
Tabnuupl u cxembl: «Pa3BUTHE OPraHUYECKOT0 MUpa Ha 3emiiey», «3apoIbllin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI  3a
cyiectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTOOOpa3re COPTOB pacTEHU»,
«MHoroo6pazue  mopoa  KHUBOTHbIX»,  «llomymsimumy»,  «MyTalmonHas

U3MEHYUBOCTE», «ApoMopdo3b», «Uamoamantauumn», «OO0mas aereHepauus,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIpucmoco0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUJIOOB M CeMsH, KoyueKuus «lIpumepbl 3allUTHBIX MPUCHOCOOJICHHH Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIpaBJICHUS JBOJIONHUN», 00BEMHAS MOJIETh
«CTpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbI COXPAHHOCTH
HMCKOIMAeMbIX JKMBOTHBIX M pacTeHU», Mojaenb ammukanus «llepexpéct
XpOMOCOM», BiaxHble Ipemnapatel «Pa3Butne Hacekomoro», «PasButue
JSATYLWIKW», MUKponpenapaT «/po3oduna» (Hopma, mytanuu (GopMbl KPbUIEB U
OKpPAacKH Tena).

JlaGopaTopHble M IpakTHYecKUe padoThbI:

Jlabopatopnas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOPQOIOTHUESCKOMY
KPUTEPHUIOY.

JlaGoparopnas padora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU Ha 3eMmJie.

JloHayuHble TpEACTaBICHUS O 3apOoXKICHUM XWU3HU. HayudHble rumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: a0uoreHe3 W MaHCcHepMHs. XUMHUYECKas
ABOMIONMS. AOHMOT€HHBI CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMHUUECKOH 3BooIMU. HavanbHbie 3Tamnsl
ouonoruveckoi sBosronuu. I'mnoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM M KX 3SBOJIIOLUS.
@opMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xxu3Hu Ha 3emuie 1o 3paMm u nepuonam. Karapxei. Apxeiickas u
nmpotepo3oiickas dpbl. [laneo3oiickas spa u €€ mNepuoabl: KeMOPUHCKUH,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301ickas 3pa u €€ NepuoIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaliHo3omckass »pa W €€ 1NepuoAbl: MAJICOTCHOBBIM, HEOIC€HOBBIN,
AHTPONOTE€HOBBIN.



XapakTepucTuka KiMMaTa U IeoJIOTUYECKUX MpoiieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIUU PACTUTENIBHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y paCTeHH U
KUBOTHBIX. [losiBNIeHUE, paclBET U BEIMUPAHUE IPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro0 MHUpa KakK OTpaxkeHwe »3Bomouud. OCHOBHbBIE
CUCTEMATHYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMSA YENIOBEKa. AHTPOIOJIOTHA KaK Hayka. Pa3BuTre npencraBieHuil o
MPOUCXOXKJIEHUH uYeJoBeka. Meroabl M3yudeHus aHTpornorenesa. CxonactBa u
pa3nuyMs 4eI0BeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.

JBmxynue cwibl  (akTopsrn) AHTPOIIOTEHE3A. Hacnencreennas
U3MEHUYMBOCTb UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
U3rOTOBIICHUE OPYIUH TpyJa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPATIONUTEKH, YenoBek
yMenblid, YenmoBek npsMoxoasmuid, YenoBek HeaHIEpTaNbCKHM, YemoBek
pasyMmHbIil. Haxoaku HCKOMaeMbIX OCTATKOB, BpEMsl CYIIECTBOBaHHUs, OOJACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOUAHAS
(eBpasmiickasi),  Herpo-aBCTpajliougHasi  (PKBaTOpuaibHas),  MOHIOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  MPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHUSAM CYIECTBOBaHMs. EJMHCTBO ueroBedecKuX pac.
Kpuruka pacusma.

JdeMoHCTpanuu:

[Toptpets: ®@. Pean, JI. ITactep, A. 1. Onapun, C. Mumuiep, I'. IOpu, Y.
JlapBuH.

Tabmuuel U cxeMbl: «BosnnkHoBeHne COJIHEUHOHN CHCTEMBI», «Pa3Butue
opraHuueckoro wmupa», «PacturenpHas KieTka», <OKUBOTHas  KIETKay,
«IIpokapunornueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHUX YEPT CTPOCHHUS YEJIOBEKA U YEeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YEJNOBEKay», «lpeBHeummue moan», «pesaue moan», «llepBbie
COBPEMEHHBIE JTI0/IN», «HeT0BEYECKHUE PaACHD».

O6opynoBanue:  Mmymsiku — «[lpoucxoxxaenue — 4yeinoBeka»  (OIOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHAEpPTaablld, KPOMAaHbOHLA), CJIENKA WIH
M300pKEHUST KaMEHHBIX OpYJUN TEpBOOBITHOTO 4YeJIOBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpeOna), TeoXpoHoJoTHMYecKas Talnuma, Kosuiekius «Dopmbl
COXPaHHOCTH UCKOIIAEMbIX >KUBOTHBIX U PACTEHUI.

JlaGopaTopHblie ¥ IpakTHYeCcKUue padoThbI:

[Ipaktrueckas padota Ne 1. «3ydeHne ucCKomaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIUSIX).



DKCKypcus «IBOJIOIUS OPraHUYeCcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIA WK KPACBETUECKUN MYy3€l).

Tema 3. Opranu3mMbl 4 OKpYy:KaIlas cpeaa.

DKoJIorus Kak Hayka. 3afadyd ¥ pa3fesbl SKOJOruu. MeTobl 3K0JIOTHYECKUX
UCCJIEI0BAHUN. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JyIIHAsl, MOYBEHHAs,
BHYTPHOPIaHU3MEHHA.

Okonornyeckue (akrtopel. Krnaccuukanuss >SKOJOTHYECKHX (PAKTOPOB:
abuoTnueckue, OMOTHYECKHE W aHTPONOreHHble. JleHcTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIEPATYypa, BIAKHOCTh. DOTONEPUOINU3M.
[Ipucnocobnennst OpraHM3MoOB K  JIEWCTBHIO  A0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (bakTopHI. Bunnl OMOTHYECKUX B3aNMO/ICICTBUMU:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajiu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaYeHHE OWOTHYECKHX B3aUMOJICHCTBHH JUIS CYIICCTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XapaKTEePUCTUKU nomyisuuud. OCHOBHBIE IOKa3aTeNH
NOMYJISILMUA: YHMCIEHHOCTh, IJIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMyka 4ucI€HHOCTH MOIYJISILUKU U €€ PEryIsiusl.

JdeMoHCTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuel u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpenbl 0OUTaHUS
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU NOMYJISuU HHPY30puu-Tyhenbkuy, «llumieBsie nemnmy.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlabGoparopnas pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas paborta Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padora Ne 2. «Iloncyér mIOTHOCTH NOMyJISIUUI Pa3HbIX BUIOB
PaCTEHUID.

Tema 4. Coo01recTBa 1 YK0JOrH4eCKHe CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Bunabl-gomuHanTbl. CBsi3M B
ouoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [loHsitue 00 »sKocucreMe U
ouoreoneHoze. DOyHKIIMOHANBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLIEHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduueckue (muiieBble) YpOBHM 5JKOCHCTeMbl. [luieBble Ilemd W CETH.
OcHOBHBIE TIOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIHUS. DKOJIOTMYECKHE
nupamMubl: MPOAYKLUHUH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTB, CAMOPETYJIALHNS, pa3BUuTHE. CyKIEcCusl.

[IpupoHbIe YKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. IKOCHCTEMa XBOMHOTO
WM IIKPOKOJIUCTBEHHOIO JIEca.

AHTpPONOr€HHBbIE  3KOCUCTEMBL.  ATPO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QaxTop ycTolunBocTH OdKocucTteM. CoxpaHeHHe
OMOJIOrMYECKOro pazHOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB U CTPyKTypa
ouocheprr. XKuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH Ouochepsl Kak
r00aIbHOM 3KOcHCTeMBbl. J[MHaMHUueckoe paBHOBEcHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTsl BeneCTB 1 OMOr€0OXMMHYECKUE LIUKIIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouochepe 3emian. AHTpoINoreHHbie U3MEeHeHus B Ouocdepe.
['moGanbHbIE SKOJIOTMYECKUE TPOOIIEMBI.

CocyiiecTBoBaHue MPUPOIBI u YEJI0BEUYECTBA. Coxpanenue
O6ropa3zHooOpasusi Kak OCHOBa ycTowunBocTtu 6mocdepbl. OCHOBA parmOHAIBHOTO
VOpaBJICHUS] TMPUPOJHBIMU pecypcaMu M HX HCIOJb30oBaHUE. JlocTuxkeHUs
OHMOJIOTUHU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuuer u cxembl: «llumieBsie 1nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nutaHus», «IKOJOTMYECKas MHPAMUTIAN,
«buocdepa n yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIeCay, « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuorenos Bogoéma», «ArporeHo3», «lIpumepHbie
aHTPOIIOTEHHbIE ~ BO3JCUCTBUST Ha mpupoay», «Baxkheillnne HCTOYHUKH
3arpsi3HEHMs] BO3JlyXa U TPYHTOBBIX BOA», «[louBa — BakHelIlas cOCTaBIIAIOMIAS
ounochepr», «DakTopel Aerpaganuu nousy, «llapaukoBeiii 3¢ dexT», «DakTopsl
pPaMOaKTUBHOTO 3arps3HeHus Ounocdepb», «OOmas cTpykrypa Ouochepsn,
«PacnpocTpanenue xku3HU B Ouochepe», «O30HOBBIM »dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIe».

O6opynoBanue: Mopelb-amIukanus «Tunuuasle OMOLEHO3b», TepOapuii
«PactutenpHble cO00IIECTBaY, KOJJIeKIIUM «buorienosy, «Bpeaurenn BakHEHIITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TrepOapuu UM KOJJICKIIMM pAcCTeHUH W
’KUBOTHBIX, PUHAAJIEKAIINE K Pa3HbIM IKOJOTMYECKUM TpyIiaM OAHOro BHUA,



Kpacnas xuura Poccuiickoit ®enepanuu, u300pakeHUS OXpPaHSEMBIX BHUIIOB
PAcTEHUI U JKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI  I10
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHNMA

Cornmacio ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3ybTaTaM
OCBOCHHUs  OOydYaloIMMHUCSA TporpaMM  CpeaHero oOlmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM H MPEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JNHMYHOCTHBIX PE3YJbTATOB OCBOECHUS MNpenmMera «buomaorus»
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYarOIUMUCS POCCUMCKOMN
IrpaXJaHCKON MJICHTUYHOCTH — FOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpEAENeHNI0, HaJlM4yhe MOTHBallMM K  OOy4YeHHro  OuoJoruw,
[EJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPATULMN PA3BUTHS OHMOJIOTHYECKOTO
3HAHWSI, TOTOBHOCTh M CIIOCOOHOCTh OOYYaronuxcsi pyKOBOJCTBOBATHCS B CBOCH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIWYUE SKOJOTHYECKOro IMPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH L€ U CTPOUTH KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeamMera «buonorus» AOCTUTarOTCs B
CIMHCTBE Y4YEOHOW ¢ BOCHUTATENBHOW JESITEIIbBHOCTH B COOTBETCTBUU C
TPAOULMOHHBIMUA POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HICTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUSI U
CaMOpAa3BUTHUSA, PpAa3BUTUA BHYTPEHHEHM IIO3MLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAKEHMS K 3aKOHY M IMPABOIOPSAAKY, YEIOBEKY TpyAa U CTAPLIEMY IMOKOJICHHIO,
B3aMMHOT'O0 YBa)XKEHHS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACJICAUI0 U
TpaJULMsAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoin Penepanuu, npupoae u
OKPY KaroIIEen Cpee.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHMSI YyueOHoro mnpeaMera «buonorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [EHHOCTSIM POCCHICKOTO 0O0IeCTBa, pPACHIMPEHHE >KU3HEHHOTO
ONBbITA U OMNbITA JCITEILHOCTH B MPOLIECCE Pealu3alii OCHOBHBIX HANpPaBJICHUMN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1)rpaxaancKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YUAIOIIErocs KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW [IESITEIBHOCTH TIPU CO3JAaHUU
Y4EOHBIX MPOEKTOB, PEUICHWU YYEOHBIX M IMO3HABATENbHBIX 3aJlay, BHIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMIO3MIIMIO IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU |
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TMO3HABATEIbHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXUTEIHLHOIO
OTHOIIEHUSI K MHEHHUIO OMNIMOHEHTOB TMpH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOH UJICHTUYHOCTH,
[IaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIE€peN
Ponunoil, ropmoctu 3a CBOM Kpail, cBO PoanHy, CBOM S3BIK U KYJBTYDPY,
MPONLIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IMMPUPOJHOMY HACIEIUIO U IMAMATHUKAM IPUPOJBIL,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TMOHUMAHUS 3HAYECHHS OHMOJIOTUM B TIO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3ammre OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTENW POCCUICKOT0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S THYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pelIeHUs,
OPHUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIECHHWE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIICHUH;



MMOHMMAHUE 3MOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

S) ¢usuyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronoJy4ns:

NMOHMMAaHUE W peanu3alus 370pOBOTO U 0e30MmacHoro obpasza KU3HU
(3mopoBO€  mUTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBWI W HOPM,
cOQJIAaHCUPOBAHHBIA PEXUM 3aHSATAA U OTAbIXa, peryJsapHas Qu3ndeckas
aKTUBHOCTbH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3]I0POBbIO;

MOHMMAaHUE IIEHHOCTU TPABUI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIFOJIEH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YyMOTpEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE EHHOCTH MacTepCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATDH, TJIIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSATh TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3IMYHbIM cpepaM MNpoPEeCCUOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyaymiel mnpodeccud ©  Pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUTAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMSA

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK HCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI HKOJOTUYECKON KyJIbTYpbl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCHEACTBUNA ISt
OKpY>KaroLIEN Cpebl;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaeMble TPH HU3YYCHUH OHOJOTUU
3HaHMST W YMEHHUS TpU pEIICeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIbHBIM
MIPUPOJIONIOIB30BaHUEM  (COOJIO/IGHHE  TpaBWJ  TOBEJACHUS B MIPUPOJIE,
HalpaBJI€HHBIX HA COXPAHEHHE pPAaBHOBECHS B JKOCUCTEMAX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOChEphI);



AKTUBHOE  HEINPUIATUE JCUCTBUM, NPUHOCAIIMX BPEHd  OKPYNKaOUIEH
MPUPOIHON cpejie, YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUSTHBIE 3KOJIOTHUYECKHE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJM4Yue Pa3BUTOrO SKOJOTMYECKOTO0 MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeATEeNbHOCTH HKOJIOTUYECKOI HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMH B IO3HABAaTEJIbHOW, KOMMYHHMKATHUBHON M COLMAIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKOUN JMEATEIbHOCTH YKOJOTHUUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYphl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

MOHMMaHUE cherudUuKd OHOJIOTMM KaK HayKH, OCO3HaHHMS €€ poJiu B
GbopMUpPOBAaHUU PAIMOHATBHOTO HAYYHOrO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MpeacTaBlieHuss 00 OKpYXKaloleM MHpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa H
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJIOTHMU JUIsI COBPEMEHHOM ITUBUIIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHS pPAa3BUTHS MEIUIIMHBI, CO3/JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh pPEeCypcHble  MPOOJEeMbl  Pa3BUTHUS
YeJI0BEYeCTBa, NMOMCKA MYTEeW BBIXOJa U3 III00AbHBIX IKOJIOTUUECKUX MPOoOIeM U
oOecrieueHusi Mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PaIllMOHATBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUUW OHUOJOTMUECKUX 3HAHUUA B IEJSIX
MOBBIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHON TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYarommxcs, GopMHUPYEMO
PU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYITHOCTH METOJIOB MO3HAHMS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJIb30BaTh IIOJIy4YaeMble 3HAHUS JUIsl aHaiau3a M
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIErOo MHUpPA M MPOUCXOASAININX B HEM U3MECHECHH,
yMEHHUE JieJlaTh OOOCHOBAHHbBIEC 3aKIIOUYEHHS HAa OCHOBE HAYy4YHBIX (AKTOB H
MMEIOITUXCS JJAHHBIX C IIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OMOJOTMYECKUE 3HAHUS IS
pelIeHus Mpo0OJieM B pealbHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE LEHHOCTH HAYYHON JAESTEIbHOCTH, T'OTOBHOCTHb OCYIECTBISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO ICITEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30BaHUIO, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWHA 1O OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yibTaThl OCBOCHUS ydeOHOro mpeamera «buosorusy»
BKJIIOYAIOT: 3HA4YMMble MJisi (OPMUPOBAHUS MHUPOBO33PEHHUS O0O0YyUaIOMUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPa)KaroIIUe
LEJTOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuu@uky MeTOJ0B MO3HAHMUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTUs, SIBIICHHUE, MPOIIECC,
CUCTEMa, Hay4YHBIM (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBAaHUE,  HAOIIOJICHWE,  HW3MEpeHue,  JKCIEPUMEHT H  JIPYTHX),
YHUBEpCAJIbHbIE y4eOHble JeicTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIC,

PEryJIATUBHBIE), o0ecIeunBaroIne dbopmupoBaHue byHKIIMOHATBHOU
IPaMOTHOCTH ¥ COIMAJIBHOM  KOMIIETEHIIMMOOYYAIOUXCs,  CIOCOOHOCTh
o0yJaronmxcs UCTIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MUPOBO33pPEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHbICE y4yeOHBbIE JICUCTBUS B
MO3HABATEILHON U COLMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHETO OOIIEero
o0pa3zoBaHus JIOJKHBI OTPaXkKaTh:

OBJaagenune YHHBEpPCATbHBIMHA yueOHbIMH MO3HABATEJIbHBIMU
AeCTBUSIMM:

1)0a30Bble Jorudeckue aecTBUsI:

CaMOCTOSITeILHO  (OpPMYJIMpPOBaTh W AKTyaJlM3UPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBILIIJICHUS
(ananuza, cUHTE3a, CpaBHEHUS, KilaccUpUKaIKi, 0000IIEeHN ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSITHUSIMH);

ONpEeNeNATh LeNu JACSITEIbHOCTH, 3aJaBasl MapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTHU C ITOCTABJICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh OMOJIOTUYECKHUE MOHITHUS JUIsl OOBbSICHEHUs (PAKTOB U SIBJICHUU
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHIYKTUBHBIE, JIETyKTHUBHBIE, IO
AHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpeacTBa JUTSt MPECTABICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIECHUN B M3Y4YaeMBIX OMOJIOTHYECKUX OOBEKTax, a



TAaKK€  NPOTUBOPEUMI  Pa3HOrO0  poOAd,  BBIIBIEHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS NPOOJEeMbl C YU4ETOM aHajdu3a MMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JAESITENbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH paboOTy B  YCIOBHUSX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOIO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2)0a30BbIe HCCIeI0BaTEIbCKUE 1eCTBUA:

BJIJIeTh HABbIKAMH YUEOHO-UCCIIEA0BATENbCKOW U IPOEKTHON JIEATEIbHOCTH,
HaBBIKAMM  pa3pelieHusi MpoOiieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY IIOMCKY METO/0B PEUIEHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIe BUBl JIEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MPeoOpa3OBaHUI0 W IMPUMEHEHHUIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COI[MAIbHBIX TPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIAaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 33Jaud B 00pa30BATEIbHOU
JEATENbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJISIT NIPUYMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTb apryMEHThI IS JI0Ka3aTesibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOAE€ pELICHUsA 3aJa4yd pe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYILIECTBISATh IEJICHANIPABICHHBIM MOUCK IEpeHoca CPeICTB U CIOCOOOB
JeHCTBUS B IPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M IMPAKTHYECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE MJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIleHus,
CTaBUTb MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINUE aJbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOUHHUKAX UH(OpMauu (TeKcTe yueOHOro
nocoOusi, HAy4YHO-TIONMYJIAPHOW JUTEparype, OHOJOTMYECKUX CJIOBapsAX MU
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax NaHHbIX, B WHTepHeTe), aHaIU3UPOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUIECKU OIIEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(GbopMyIHUPOBATh 3aMPOCHl U MPUMEHATh Pa3IMYHbIC METOJbI MPH IOUCKE U
otbope Ouonornueckoi MHMOpMaUKU, HEOOXOIUMOM JJIsi BHIOJHEHUS! YU4€OHBIX
3ajay;

MpUOOpETaTh OMBIT KCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJIB30BAHUS PA3IMIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIBbHYIO  (GOpMy  TPEICTaBICHUS
Oounosornyeckor nHGopMaruu (Cxemsbl, rpaduKy, JUarpaMMbl, TaOJIUIIBI, PUCYHKH
H JIpyroe);

WCIIOJIP30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
Ononornyeckor WHPOpPMANMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKue W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh M MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJHUYECKHE  CpPEACTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PACTO3HaBaHWA W 3alUThl  WHOOpMAIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBj1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUAMM:

1)o0menmue:

OCYIIECTBISATH KOMMYHUKAIIMH BO BCeX chepax >KU3HHU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpeiaraeMoi
3a/1ay, YIYUTHIBATh UHTEPECHI U COTIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JAasiora Uiy JTUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHHWS, I[OHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHUTYAIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTIOHUMATh
HaMEpEHUs IPYTUX JIOJIeH, MPOSIBIATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAS AeSITeJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIINECTBA KOMAHIHONW W WHIWBHIYaIbHOM
paboThHI MPU PEIICHUH OMOJIOrMYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUSA NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUM C YYETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJ0T0 YIeHa KOJUICKTHBA,;



IPUHUMATh LM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BBIBAaTH MU
KOOPAWUHUPOBATh JEWUCTBUSL MO €€ OCTUKEHHIO: COCTaBJIATH IUJIAH JEHCTBUH,
pacnpenensiTh poiu ¢ YYETOM MHEHHUW YYaCTHUKOB, OOCYXAAaTh pPE3yJbTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIONO YYaCTHHKA KOMaHAbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TMPOEKThI, OLIEHMBaTh WJEU C TO3UMLUUU HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTHBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IHYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OgByaieHHe YHMBEPCAIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS [UIA BBIABICHUS MpoOOJIeM M HX
pEIICHHS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUW LIEJEBBIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX IO OTHOIICHHUIO K >KMBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATEIIBHYIO NI€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JEATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAaH pELIEHUs TpoOJeMbl ¢ y4ETOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTECHUIA;

JIaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIIEHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAHMIMH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTyallUsiM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJCTh HABBIKAMHM  IIO3HABATENBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh NPUEMBI pe(IIEKCUU JUIsl OLIEHKU CHUTyalud, BbIOOpa
BEPHOT'O PEILEHUS;

YMETh OILIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU AaHAIU3E pPE3YJIbTAaTOB
NESATEINbHOCTH;

3)npunsaTHE ce0sl M APYTrUX:

NPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU AaHAJIU3E pPE3YJIbTaTOB
NESATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP € O3ULUU JPYTOro YeJoBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTarhl ocBoeHHs mporpammbl COO 1o Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue Juist yueoHoro npeamera «buonorusy»
Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIIPETALIMN U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JACSITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS H
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUYEOHBIX CHUTYyaIUsiX, a TaKXKE B PEaJbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme npeamMeTHble
pe3yJbTaThl IPEACTABIIECHBI 10 F0JIaM 00yUYEHHUSI.

[IpenMeTHble pe3yabTaThl OCBOEHUs y4yeOHoro npeamera «buomnorus» ¢ 10
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpPa MU HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (DYHKIIMOHATBEHON
IPaMOTHOCTH Y€JIOBEKa ISl pelICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJEpPKaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHIL:
XKU3Hb, KJIETKA, OpraHu3M, MeTa0oiau3M (0OMEH BeUIeCTB M MpeBpalleHue
HHEPTUHr), TOMEOCTa3 (CaMOpPETyJIslus), YPOBHEBAsT OpraHU3aIlsl KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE Hu3JlaraTb OWOJIOTHUYECKUE TEeOpHH (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpalibHAsg JIOrMa MOJIEKYJApHON Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOXKIECHUS KyJIbTYpHbIX pacTteHuilt H. 1. BaBuiioBa), onpenensarb rpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIO/IEHNE U
OMMCAHHME YKUBBIX CHUCTEM, NPOLECCOB W SIBICHHUI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHUE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIy HWCCIEAYyeMbIMA BEITUYMHAMH, OOBSICHECHUE TIOTYyUYCHHBIX



pe3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX TMOHSATHI, TEOPU U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJENATH CYIIECTBEHHbIE NMPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M NPEBpAIICHUs SHEPruu B KIeTKe, (OTOCUHTE3A,
MJIACTUYECKOTO W JHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAUBUAYAILHOIO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yYMEHHE NMPUMEHATh MOJyUYEHHBbIC 3HAHUS Al OOBSACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUH, JUUISl MPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEIbl0 oOecrieueHus O€30MacCHOCTH CBOErO 3/0POBbS U 3JI0POBbS
OKPYKAIOILUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTIO MOBEJIEHUS B OKPYKAIOIIEH
OPUPOJHON cpene, NMOHUMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHUI
COBPEMEHHOMU ouonmoruu OMOTEXHOJNOTUIA  JJII  PalUOHAIBHOTO
MPUPOIOTIOIH30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE T€HETMYECKUE 3aJaud Ha MOHO- H
JUTUOPUIHOE CKpeIllMBaHUE, CLEIUICHHOE Hacle0OBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHUIHOTO CKpPEIIMBAHUS IS TpEe/ICKa3aHus HACIEIOBaHUSl MPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M NpPAKTUYECKHE paldOoThl, COONIOAATH
mpaBuia mpu pabote ¢ yueOHbIM U Jab0paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeacTBa MaccOBOW MH(OpMaLUuU, HAYYHO-MOMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIEIOBaHUI B OHoJOrUW,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHbBIE ITMCbMEHHBIE U YCTHBIE COOOIICHMUS,
000011ast 6MOJIOrHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJI30BATh TOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» 6 11
Kj1acce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJH OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMU COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OUONOrUH, (DYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIeHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHE OWOJIOIMYECKUX TEPMHHOB M TOHATHUM:
BU/I, TIOMYJISALINS, TeHOGOH/, IBOJIONMS, ABMKYIIUE CUJIBI ((PaKTOpPbHI) IBOJIIOINH,
MPUCIIOCOOJIEHHOCTh OPraHu3MOB, BUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



HKOCHUCTEMA, MPOAYUEHTHI, KOHCYMEHTHI, PpPEAyLUEHTbl, LENU MUTAHUS,
HKOJIOTHYECKasi upamua, OuoreoreHos, onocdepa;

yMEHUE Hu3aratb OWOJOrMYEeCKue TeopuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. Bbapa, depenoBaHusi riaBHBIX HAIlpPaBICHUN U
nyteit aBomonuu A. H. CeseproBa, yuenus o Ouocdepe B. WM. Bepnaackoro),
OTPENENATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJaMU HAYYHOr'O MMO3HAHUS B OMOJIOTUU: HAOJIOIEHNE U
OMMUCAHUE MKUBBIX CUCTEM, IPOLIECCOB W SIBJICHUI, OpraHu3alus W IMPOBEJICHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABHKEHHUE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEMbIMU BEJIMUYUHAMH, OOBICHEHUE IOJTYUYEHHBIX
pEe3yJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUM, TEOPUN U 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYECHHBIX PE3YIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPHU3HAKK CTPOCHHUS OHOIOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJISIIIUN, MPOIYIIEHTOB, KOHCYMEHTOB, pPEAYIICHTOB,
OMOreOlleHO30B U HKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACJIEACTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHJIO000pPA30BaHMS, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS HKOJIOTHYECKUX (HAKTOPOB HA OpPraHU3MBbI, MEpeHoca
BEIIECTB M TOTOKAa JHEPrUM B DKOCUCTEMAaX, AHTPOINOTCHHBIX HW3MEHEHUU B
AKOCHUCTEMaX CBOEW MECTHOCTH, KPYroBOpOTa BEHIECTB M OMOT€OXUMHUUYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUIsI OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SBJICHUU, JUIS IIPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOM
JKU3HM C LeJpl0 o0ecredeHus: 0e30MacHOCTH CBOETO 3J0pOBbS M 3J0POBBS
OKPY>KAIOLIUX JII0JIei, COOTIOIEHUSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
MPUPOIHON cpeje, MOHMMAaHUE HEOOXOJMMOCTH HCIOIB30BAHMS JTOCTHXKEHHM
COBPEMEHHOW OMOJIOTHH JIJISl pALIMOHATIBHOTO PUPOA0IIONIb30BAHUS;

YMEHHUE peuiaTh 3JE€MEHTapHble OMOJOTMYECKUE 3aa4H, COCTABIISTH CXEMBI
MEePEeHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIEMH MUTaHUsA);

YMEHHUE BBINOJIHATH JIA0OpAaTOPHBIE M TPAKTUYECKHUE paldOThl, COONIOAATH
npaBuiia Mpu padboTe ¢ yu4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHHMBATh M HHTEPNPETUPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJIEPKAHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpecTBa MaccOoBOW MH(OpMaIuU, HAyYHO-TIOMYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  IVIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO O3ULHUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIE IMCHMEHHBIE U YCTHBIE COOOIICHMUS,
000011as 6M0JIOrHYecKy0 UH(POPMALIMIO U3 HECKOIBKUX MCTOYHUKOB, IPAMOTHO
UCII0JIb30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonunyecrBoyacos DJIEKTPOHHBIE
Ne HaumeHoBaHuepasaejioB U
IpakTuyecknepadboT (mugpposbIe)
n/m TEMIPOrpaMMbl Bcero KonTposbHbIepadoThI
bl o0pa3oBaTe/bHbIEPeCYpPChl
bubmuoreka [JOK
1 b 2 .
HoJoriKaKtayka 0.5 https://m.edsoo.ru/7f41¢292
) JKuBbIe CUCTEMBI U HIX 1 bubmuoreka [{OK
OpraHusanus https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUHN COCTaB U CTPOCHUE ? 1 bubmmorexa [JOK
KJIETKH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 IKH3HENCATENEHOCTEKIICTKH 6 https://m.edsoo.ru/7141¢292
PasmHO)keHUE 1
5 WHAWBUIYaTbHOE PA3BUTHE 5 1 bubmorexa [OK
A y p https://m.edsoo.ru/7141¢292
OpraHu3MOB
6 HacnenctBeHHOCTE B g L5 bubmnoreka [IOK
U3MEHYUBOCTHOPIaHU3MOB ' https://m.edsoo.ru/7f41¢292
7 CenekiusopraHu3MOB. 3 bubmmoreka [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmnoreka [IOK
8 P 1
C3CPBHOCBPEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KoanuyecrBouacos DJIEKTPOHHBIE
Ne HaumeHoBaHuepasaejioB U
IIpakTuyeckuepador (uudposbie)
n/n TEMIPOrpaMMbl Bcero KonTposbHbIepadoThI
bl o0pa3oBaTebHbIEPECYpPChI
bu6mmoreka [JOK
! IBOMOUHORHASOHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHUE U pa3BUTHE 9 0.5 bubnuoreka [IOK
JKU3HU Ha 3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3msel 1 5 | bubnuorexa [JOK
OKpyXarolascpeaa https://m.edsoo.ru/7f41cc74
4 CooOmiecTBa u 9 bubmnoreka [IOK
DKOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bubmnoreka [IOK
P 2
. C3CPBHOCEPEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25
[TPOT'PAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




INIOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
Ne KoauvecTBouacos
aTau3y4 DJIeKTPOHHBIeNU(POBHICOOPA30OBAT
I Temaypoxa Bce | KonTposabHbie IIpakTH4eckue A y P p P
eHMsl eJIbHbIepecypchl
/ ro | paGorsl pPadoThI
n
bu6mmoreka [IOK
1 buonorus B cucremenayxk 1 https://m.edsoo.ru/863e6122https://m.eds
00.1u/863e632a
MeTtoabI TO3HAHUA KUBOU
npupoel. [IpakTnueckas
) paborta Ne 1 «Hcronp3oBanue 1 0.5 bubnmoreka [[OK
Ppas3INYHBIX METONOB IPHU ’ https://m.edso0o.ru/863e6122
M3YYEHUN OMOJIOTHYECKUX
00BEKTOBY
3 buonornueckue cCuCTEMBI, 1 bu6mmorexa [JOK
IIPOLECCHI U UX U3YUYECHUE https://m.edsoo0.ru/863e6564
4 XUMHUYECKUN COCTaB KIIETKH. | bubmuoreka [{OK
Boja u MuHepasibHbIE COJIH https://m.edsoo.ru/863e674¢
5 benku. CocTaB u cTpoeHue 1 bubnuoreka [IOK
0EJIKOB https://m.edsoo0.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 Gora N lp . patop 1 0.5 bu6mmoreka [IOK
o .
pabota A 1 « fyquHe https://m.eds00.ru/863e6b72
KaTAIUTUYECKOW aKTUBHOCTH
(dhepMeHTOB (Ha mpumepe



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e674e

aMuJ1a3bl HJIX KaTaJ'IaSI)I) »

«Habmronenne MuTo3a B
KJICTKaX KOHYMKA KOPEeIKa

bubmnoreka 1IOK
7 v I
[VIEBOIRL. SHITHIbT https://m.eds00.1ru/863e¢6870
bubmnoreka LJOK
8 H .ATO
YXTICHHOBRICKHCTOTRT https://m.edsoo.ru/863e6d5c

9 Hcropust 1 METOIbI U3yUYEHUS bubnuorexa [JOK
kietku. Knertounasteopust https://m.edsoo.ru/863e6e88

10 Knerka kak 1ie0cTHas )KUBast
crucTema
CrpoeHnue 3yKapruoTHYECKON
kieTku. Jlaboparopnas padota
Ne 2 «M3yuenue crpoenus

. bubmuoreka [{OK
KJIETOK PaCTE€HUH, )KUBOTHBIX,

11 5 5 . 0.5 https://m.edso00.1u/863e6{f0https://m.edso
rpu0OB 1 OaKTepuil Mo o.ru/363¢7 16¢
MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenapaTax u ux
OTIMCAHHEC)

12 OOMeHBeIIeCTBUINMETA00ITH3 bubmuoreka [JOK
M https://m.eds00.ru/863e766¢

bu6mmorexa [JOK

13 o . X

OTOCHHTES. ACMOCHIHTES https://m.edsoo.ru/863e7¢98
bu6moreka [JOK

14 5
Juepremieckuiiodmen https://m.edsoo.ru/863e7aae
Ky3HEHHBIN UK KICTKU.

Henenune kinetku. MuTos.
bu6mmoreka [JOK
15 JIaGopaTopHas pabora Ne 3 0.5 1

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6d5c

JIyKa Ha TOTOBBIX
MHUKpOTIpenaparax»

buocunres 6enka. Peaknus

bu6mmoreka [JOK

16
MaTPUYHOTO CHHTE3A https://m.edsoo.ru/863e796e

17 Tpancnsiumst — bubnuoreka [IOK
OrocuHTE30eIKa https://m.edsoo.ru/863e796e

18 HexknerounbiehopMbKU3HE — bu6nuorexa LIOK
BUPYCBI https://m.edso00.ru/863e7540

bu6mmoreka [IOK
DopMBIpa3MHOKEHUSOPTaHU3

19 https://m.edsoo.ru/863e81b6https://m.eds
MoB 00.ru/863e83 1

bubmnoreka [IOK

2 Meii

0 enos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE
TTOJIOBBIX KJIETOK.
O1ioq0TBOpPEHHE. BuG LIOK
nonroTeKa

21 JlaGoparopuas padora Ne 4 05 https://m.edso00.ru/863e81b6
«M3ydeHne cTpoeHus MOJIOBBIX
KJICTOK Ha TOTOBBIX
MHKpOIIpenaparax»

) WnauBuayanbHOEpa3BUTHEOPT bubmmorexa [IOK
AHU3MOB https://m.edso00.1u/863e8436
I'enernka — Hayka o

23 HACJIEACTBEHHOCTH 1 bubmmorexa [JOK

A https://m.edso00.ru/863e8612
W3MEHUYHUBOCTH
3
2 AKOHOMEPHOCTHU Bu6morexa LIOK

HacJIeI0BaHMsI IPU3HAKOB.
Mounoru0OpuaHoe

https://m.edsoo.ru/863e8878



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

CKpEIIMBaHHE

25

JuruOpuaHoecKpenBaHue.
3aK0oH HE3aBUCUMOTO
HacJeI0BaHUs PU3HAKOB

Bbu6mmorexa [JOK
https://m.edsoo.ru/863e89a4

26

CuemnieHHOE HaclIeI0BaHNE
npu3HakoB. JlaboparopHast
pabota Ne 5 «3yuenue
pe3yabTaTOB MOHOTUOPHUIHOTO
u I[I/IFI/I6pI/I[[HOFO CKpClIIuBaHUA
y Ap030(HIIbI Ha TOTOBBIX
MHKpoOIpenaparax»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e8c60

27

T'enetuka nona. Hacnenosanue
MPU3HAKOB, CUEIJICHHBIX C
OJIOM

bubmuoreka [JOK
https://m.edsoo.ru/863e8c60

28

N3MeHYnBOCTSD.
HenacnencreeHHas
nU3MeH4MBOCTh. JlaboparopHas
pabota Ne 6.
NzyuennemoanpukannoHHONH
3MEHYMBOCTH,
IIOCTPOECHUEBAPHUALIMOHHOT OPsI
J1a ¥ BapUallMOHHOUKPUBOIN»

0.5

bubmuoreka [{OK
https://m.edsoo.ru/863e8efe

29

Hacnencreennas
U3MeH4MBOCTh. JlaboparopHas
pabota Ne 7. «AHanus
MYTaIui y 1po30QHiIsl Ha
TOTOBBIX MUKpOIpenapaTax»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

30

I'eneTuKauesoBEKa

bu6mmoreka [JOK
https://m.edsoo.ru/863e8d78



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

PesepBubIil ypok. O60011eHIE

31 no teme «HacinencTBeHHOCTE U 1
U3MEHUYHUBOCTH OPTaHU3MOBY

1 Cenekius Kak HayKa U 1 bubnmoreka [JOK
Ipo1ece https://m.edsoo.ru/863¢9214
MeTobI U JOCTUKEHUS

33 CeJIEKITUY PaCTeHHH 1 1 bubmorexa HOK

I p https://m.edsoo.ru/863¢9214

JKWBOTHBIX

14 buoTexHoI0rusAKakoTpacIbIpo 1 bubnuoreka [JOK
U3BOJICTBA https://m.eds00.1ru/863¢9336

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

11 KIIACC

Ne KoimuecTBouacos
aramsyd | OJIEKTPOHHbIEH(POBBLIEOOPA30BAT
I Temaypoxa Bce | KonTposbHbIe IIpakTH4eckue A y P p P
eHMs eJIbHbIepecypcChl
/ ro paGoThI paGoThI
n
1 OBOJIIOLUS U METOJIBI €& | bubmnoreka LIOK
U3YUYEHUS https://m.edsoo.ru/863ea20e
) WcTopus pa3Butus | bubmumorexa [IOK
MIPEACTABICHUI 00 IBOJIIOITUN https://m.edsoo0.ru/863e9570
bu6anoreka [IOK
3 M 1
HKPOIBOIIOTHIA https://m.edsoo.ru/863e9cle
[Tomysanms kak
JJIeMEHTapHas eNHUIA BUIA
4 u sBosroiu. JlabopatopHas | 0.5 bubmmorexa [JOK
pabora Ne 1 «CpaBHeHue ' https://m.eds00.ru/863e99c6
BUJIOB 110 MOP(HOIIOTHYECKOMY
KPUTEPUIO»
BIDKYIITHE CHIIBI
5 gneMZHTa HbIe (PaKTOPHI) 1 bubmoreia HOK
P p https://m.edsoo.ru/863e9da4
3BOJIIOLIMU
6 EcTectBenHbIil 0TOOp U €ro 1 bubnuoreka LIOK
(hopMBI https://m.edsoo.ru/863e9ed0
Pe3ynbrarsl 3BONIOIUY:
7 MPUCTIOCOOICHHOCTh 1 0.5 bubnmoreka [JOK
OpPraHu3MOB U ' https://m.edsoo.ru/863e9fde
BU000pa30BaHUeE.



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea20e

JlabopaTopnaspabota Ne 2
«Onucanuenpucnoco0IeHHOC
THOPTaHU3Ma U
e€0THOCUTEITLHOTOXapaKTepay

Hanpasnenus u

bu6mmorexa [JOK

8
Iy TUMaKpPOIBOIIOLNU https://m.edsoo.ru/863e9cle

9 Heob6patumoctbaBomonnu

10 Ucropus xxu3nu Ha 3emiie U
METObI €€ N3yUYeHUs

1 ['unoressl mponcxXoXACHUS bubmuorexa [JOK
JKU3HU Ha 3emJie https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3emiie 1o bu6mmoreka [JOK
3paM U epuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOTIOIUN
pPacTUTENHHOTO U )KUBOTHOTO

13 Mmupa. [Ipaktuueckas padbora 0.5 bubmuorexa [IOK
No 1 «M3yueHune uckomnaembix ) https://m.edsoo.ru/863ea8bc
OCTAaTKOB PACTEHHN U
KUBOTHBIX B KOJUIEKIIMSIX)

14 CoBpeMeHHasicCTeMaopraHu bubnmoreka [JOK
YeCKOroMmpa https://m.edsoo.ru/863ea48e
DBOTIOLIUSYEIIOBEKA bubmuoreka [JOK

15
(anTpomorenes) https://m.edsoo.ru/863eac2¢

16 JBuxymiuecuis ((hakTopbl) bubmuorexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIECTAITUUIBOTIOIIHIY
eJI0BeKa

18 | UYenoseueckue pacs u bubnunoreka LIOK



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863e9c1e

MIPUPOIHBIC aIalITAlluN
YeJI0BEKa

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

19

PesepBubIil ypok. O60011eHIE
1o teMe «Bo3HUKHOBEHUE U
pa3BUTHE )KU3HU HA 3eMIIe»

20

DKOJIOrMsIKaKHayKa

21

Cpenbl oOuTanus u
JKOJIOTHYEeCKUe (haKTOPhI

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

22

AbGuoTtnueckue haKkTOpHI.
JlaGopaTopHas padora Ne 3.
«Mopdonmorudeckue
0COOEHHOCTH pacTeHUi U3
Pa3HBIX MECT OOUTAHUSY.
JIaGopatopHas pabota Ne 4.
«BnusHMe cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

23

buotnueckuedakropsl

bu6mmoreka [IOK
https://m.eds00.ru/863eb348

24

OKOJIOTUYECKHE
XapaKTEPUCTUKU MOMYJIALINH.
[IpakTuyeckas padora Ne 2
«IToacuéT mIoTHOCTH
MOMYJIALMKA pa3HbIX BUIOB
pacTeHuin»

0.5

25

Coo0bmiecTBaopraHu3MOB —
OUOIIEHO3

bu6mmoreka [IOK
https://m.edso00.ru/863eb46a

26

DKOJIOTUYECKHECUCTEMBI
(KOCUCTEMBI)

bubmnoreka LIOK
https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec

OcCHOBHEBIE IOKA3aTEIN
3KOCHUCTEMBI. DKOJIOTHYECKIE

27 S — 1 bubmnoreka LJOK
p N AL https://m.edso0o.ru/863eb5fa

CBOHCTBa’KOCHCTEM.
Cykueccus

28 [IpupoaHBIEIKOCUCTEMBI 1

29 AHTpPOIIOTr€HHBIEAKOCUCTEMBI 1

30 buocdepa — 1 bub6nuorexa LIOK
riobanpHasIKOCHCTEMa3eMITn https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTHUCYIIIECTBOBA 1 bubmuorexa [JOK
HUsIOnochepsl https://m.edso0.ru/863ebd 16

1 YenoseuecTBo B |
ounocdepe3emau

1 Cocy1iecTBOBaHUETTPUPOIBI U 1 bubnmorexa [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O600mIeHNE

34 tembl «Coo0riecTBa u 1
9KOJIOTUYECKUE CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB 34 )5

I10 ITPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUS
OCHOBHO# 00pa30BaTeJIbHOI NMPOrpaMMbl CpeHero
0o01ero oo0pazoBaHus

CpopMUpOBAaHHOCTH 3HAHHM O MeCTe€ U POJHU
OMOJIOTUH B CHCTEME HAyYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHUHU COBPEMEHHOH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa U HAyYHOTO MHUPOBO33PEHUS;
O BKJAJE pOCCUICKMX U 3apyOeKHBIX YYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTHH; (YHKIMOHATIHHON
IPaMOTHOCTH 4EJIOBEKA Ul PELICHMs >KU3HEHHBIX

3aaa4

YMeHue pacKpbeIBaTh COJEpKAHUE OHOIOTUISCKUX
TEPMHUHOB U TIOHSTHUH: >XU3Hb, KJIIETKA, OPTaHU3M;
Metaboim3M (OOMEH BEHIECTB U MPEeBpalleHUE
SHEPruM), TOMEOoCTa3 (CamMOperynsius), YpOBHEBas
OpraHu3alys >KUBBIX CHCTEM, CaMOBOCIPOW3BEICHUE
(penpoaykiusi), HACIEACTBEHHOCTh, H3MEHYUBOCTb,

POCT U pa3BUTHE

YMeHnune n3JjlaraTh OuooruuecKue TEOPUHU
(kyeToyHast, XPOMOCOMHasl, MYTAI[MOHHAasl), 3aKOHbI
(I'. Menpens, T. Moprana, H.W1. BaBuiosa) u yuyenus
(0 meHTpax MHOroo0Opasus W HPOHCXOXKICHUS
KyJIeTypHBIX pactennii H.M. Bapwiioa), ompenensits

rpaHulbl UX MPUMCHHUMOCTHU K )KUBBIM CUCTCMaM

10 KJIACC
Koanposepsiemorope3yJjibTata
1
2
3
4

YMeHue BIaJeTh METOJAaMHU HAyYHOTO TO3HAHUS B
Oounonorun (HaOJIIOCHUE W ONMCAHUE KUBBIX CHUCTEM,

nponeccoB u ﬂBHeHHﬁ; opraHu3anus U HNPOBCACHUC

OHOJOrHYECKOI0 OKCIICPUMCHTA, BBIJIBUKCHUEC
TUITIOTE3BI, BBISABJICHUC 3aBUCHUMOCTH MCKOY
HCCIIeAyCMbIMHA BCINYHNHAMH, 00BsCHEHHE

IMOJIYUCHHBIX PE3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX
HOHHTHﬁ, Teopnﬁ 1 3aKOHOB; YMCHHC ACJIATh BBIBOJbI

HA OCHOBaHUH MOJTYYEHHbBIX PE3yJIbTATOB)




YMeHue BeIICSTh CYyIIECTBEHHbIE PU3HAKH BUPYCOB,
KJIETOK TPOKapuOT M SYKapUOT, OJHOKJIETOUHBIX WU
MHOTOKJIETOYHBIX OpTraHHU3MOB; 0COOEHHOCTHU
MPOIIECCOB 0OMEHa BEUIECTB M MPEBPAIECHUS SHEPTHU
B KJeTke, (OTOCHMHTE3a,  IJIACTHUYECKOTO |
SHEPreTHYecKoro OoOMEeHa, XEeMOCHHTe3a, MHTO3a,
Melo3a, OILJIOZIOTBOPEHHUS, Pa3MHOXKEHUS,

WHAUBUAYAIBHOTO Pa3BUTHUS OpraHn3Ma (OHTOTEHE3)

YMeHue nOpUMEHATh IOJy4YEHHbIE 3HAHUSA UL
O0BbsICHEHUs] OMOJIOTMUYECKUX MPOIIECCOB M SIBJICHUH,
IUIs  TPUHATUS ~ [PaKTHYECKUX  pelleHud B
MOBCETHEBHOM  KM3HM B  IelsIX  oOecredyeHus
0€30IaCHOCTH  CBOETO  3JI0pOBbSI M 3/10pOBbS
OKPY’KaIOIIMX JIFO/IeH, COOIOICHUSI HOPM TPaAaMOTHOTO

MOBEJCHUA B OKpYXKalIleld MNPUPOIHON  cpere;

MMOHMMAaHHE HE00X0IUMOCTH HCIOJIb30BaHUs
JOCTUKEHUN COBPEMEHHOU Ouonorun "
OMOTEXHOJIOT Ui JUTSL palOHAIBHOTO
IIPUPOIONIOIB30BaHUS

YMeHHe pelraTh AIeMEHTapHbIE TeHETUYECKHE 3a/1auu
Ha MOHO- M JUTHOPHUIHOE CKPEIMBAHKE, CIICTNICHHOE
HACJIEIOBaHKE; COCTABJISITh CXEMBbl MOHOTHOPUIHOTO
CKpeIIMBaHUA JJIsi  TPEACKa3aHWs  HaCJCJIOBAHHS

IIPU3HAKOB Y OPraHU3MOB

YMeHue BBIIONHATh JAOOpAaTOpPHbIE U MPAKTUYECKHE
paboThl, coOmoaaTh npaBuia nNpu paboTe ¢ yu4eOHbIM

1 1abOpaTOpHBIM 000PYAOBaHUEM

YMeHue KpUTHYECKH OIEHUBATh U MHTEPIPETUPOBATD
UHPOPMALINIO OHMOJIOTrNYECKOT0 coJiepKaHus,
BKJIIOUAIOIIYIO NICEBOHAYYHbIE 3HAHUS U3 PA3TUYHBIX
HWCTOYHUKOB (CMU, Hay4YHO-TIOMYJIAPHbIE
Marepuaibl); STUYECKUE AaCHEeKThl COBPEMEHHBIX
UCCIIeIOBaHUM B Ouoioruu, MeAUIIMHE,

OUOTEXHOJIOTHHA

10

YMeHue co3gaBaTh COOCTBEHHBIE IHMCBMEHHBIE U
YCTHBIE  COOOIIEHHs, 0000mas OuOJIOTHYECKYIO
MHGPOPMALIMIO U3 HECKOJBKHX MCTOYHHUKOB, TPAMOTHO

WCIIOJIH30BaTh MOHATUHHBIN anmapat OuoJIOrHur




11 KIIACC

KoxmpOBepﬂeMoropesyanaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI
OCHOBHOI1 00pa30BaTeJIbHOI MPOrPaMMBbI CPeIHEro
0011ero oopazoBaHus

CchopMupOBaHHOCTh 3HAaHUM O MeCTe U  POJH
OMOJIOTHH B CHCTEME HAYyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HaY4YHOH KapTHHBI MHpa U Hay4YHOTO MUPOBO33PEHUS;
0 BKJIQJ€ POCCHUMCKMX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHM; (YHKIHOHATIBHON
IPAaMOTHOCTH 4YENIOBEKA ISl PEIICHHS >KU3HEHHBIX

3aga4

YMeHHe pacKphIBaTh CoOJiepKaHUE OMOJIOrMYECKUX
TEPMUHOB W TIOHSATHWA: BHJ, TOMYJISIHSA, TEHOPOHI,
9BOJIIOLMS, JBUKYIIME CHIBI ((haKTOpBI) HBOJIOIHH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa30oBaHuUeE,
HKOJIOTHYECKUE (DAKTOPBI, SKOCHCTEMA, MPOIYIEHTH,
KOHCYMEHTHI, pEIlyLIEHTHI, LEenH MUTAHU,

9KOJIOTUYECKasl MUpaMuia, OuoreoreHo3, onochepa

Ymenue n3Jarathb Ouosoruueckue Teopuu
(aBomorimonHasi Teopust Y. JlapBuHa, CHUHTEeTHYECKAs
TEOpUs HBOJIIOLMM), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogsieBoro cxoactea K.M. bapa, uepemoBanus
IJIaBHBIX HamnpaBiieHUd u nyted sBomtounn A.H.
CeseprioBa, yuenust o 6uochepe B.U. Bepuaackoro),
ONpEeNEeNATh TPAaHULBl WX NPUMEHHMOCTH K >KUBBIM

cucreMmam

YMeHue BIaJeTh METOJAAMHU HAyYHOTO TIIO3HAHUS B
Oouonorun (HaOJIIOICHUE W ONKCAHUE KUBBIX CHUCTEM,

mponeccoB " ﬂBHeHHfI; opraHu3anus U HNPOBCACHUC

OHOJIOrHYSCKOI0 OKCIICPUMCHTA, BBIJIBMKCHUEC
THUITIOTEC3hI, BBISABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYECMbIMU BCINYHNHAMH, 00BsACHEHHE

IMMOJIYUYCHHBIX PE3YJIbTATOB, UCIIOJIBb30BAHHBIX HAYYHBIX
HOHHTHﬁ, Teopnﬁ 1 3aKOHOB; YMCHHC JCJIaTh BBIBOJbI

Ha OCHOBaHUH MOJTYYEHHBIX PE3YJIbTATOB)




VYMeHHe  BBIIGNATH  CYIIECTBEHHBIC  IPHU3HAKU
CTpOEHHUS ~ OMOJIOTMYECKHX  OOBEKTOB:  BHUJIOB,
MOMYJISIINH, IPOYIIEHTOB, KOHCYMEHTOB,
PEIyLEeHTOB, OHMOTEO01IeHO30B U DKOCHUCTEM;
0COOEHHOCTH MIPOLIECCOB HaclleICTBEHHOMN
W3MEHYHBOCTH, €CTECTBEHHOT'O otbopa,
BU000pa30BaHus, MPUCIIOCOOJIEHHOCTH OPraHU3MOB,
JEUCTBHS DKOJOTUYECKUX (aKTOPOB Ha OPTraHU3MBI,
MEepeHoca BEIIECTB U MOTOKA SHEPTHH B dKOCHCTEMaX,
AHTPOIIOTEHHBIX M3MEHEHUH B DJKOCHCTEMaxX CBOECH
MECTHOCTH, KpPYroBOpOTa BEIIECTB "

OMOTreOXMMHUYECKUX IIUKIIOB B Orocdepe

YMeHHe TOpUMEHSATh [OJYYEHHbIE 3HAHUSA s
O0BsICHEHHSI OMOJIOTMYECKUX TPOIECCOB U SBJICHHIA,
JUIsl  TPUHATAA ~ NPAKTUYECKUX  pPELIEHUH B
MOBCETHEBHOM KU3HU B  LENAX  oOecredeHus
0€30MaCHOCTH  CBOETO  3JI0pPOBbSI M 3/I0POBbS
OKpYKaIOIIUX JI0JeH, COOII0IeHNs HOPM IPaMOTHOTO
MOBEJCHUS B OKPYKAKOLIEH NPUPOJHOU  CpPEAE;
ITIOHUMaHHE HEO00XO0UMOCTH WCIIOJIb30BaHUS
JIOCTHUKEHHI COBPEMEHHOM Ouosorun TS

palluOHAJIBHOI'O TPHUPOAOIIO0JIB30BAHUA

YMenue pemarb 3JeMEHTapHble  OHOJOTHYECKHe
3a/lauyd, COCTaBJIATH CXEMbI IEPEHOCa BELIECTB U

SHEPTUH B 3KOcHcTeMax (I[enH MUTAHUs)

YMeHre BBITIONHATH JTaO0OpaTOPHBIE M MPAKTUYECKHE
paboThl, coOIr0aTh MpaBmia npu padore ¢ yd4eOHbIM

1 1a00paTOPHBIM 000pYI0BaHUEM

YMeHHe KpUTHYECKH OLEHUBATh U MHTEPIPETUPOBATH
UHPOPMAILIUIO OHMOJIOTUYECKOTO COJIepKaHus,
BKITIOHAIOIIYIO MCEBAOHAYYHBIC 3HAHUSA U3 Pa3JINYIHBIX
HMCTOYHUKOB (CMU, HAYYHO-TIOMYJISIPHbIE
MaTepuabl); paccMaTpuBath rJ100aabHBIC
IKOJIOTHYECKUE poOIIeMbI COBPEMEHHOCTH,
(dbopMHpOBaTh MO OTHOIIECHHIO K HUM COOCTBEHHYIO

ITO3UIIHUIO

10

YMeHue co3naBaTh COOCTBEHHBbIE MHUCHMEHHBIC U

YCTHBIE  cOOOmIeHuss, 0000mas OHOJOTHYECKYIO




MH(OPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB, IPAMOTHO

HCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJI0ruu




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon IIpoBepsieMbliidjIeMeHTCOIEPKAHUSA

1 buonoruskakHayka

L1 buonorus — Hayka o >xuBoW mnpupoxae. Ponp Ouomoruum B QopMupoBaHUHU

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUCTEMAONOIOTHYECKUXHAYK

Mertonpl MO3HaHUS JKUBOW TPUPOIBI (HAOIMIOAEHHE, SKCIICPUMEHT, OIMCAaHuE,
1.2 u3MepeHue, Kiaccudukaus, MOJEINpOBaHUE, CTaTUCTUYEecKas 00paboTka

JTAHHBIX )

2 JKuBbIE CUCTEMBI U KX OpPraHU3AIUs

91 Kusble cuctembl (OMOCHCTEMBI) KaK IpeaMeT u3ydeHus Ouonoruu. CBoiicTBa

OmocucTeM U UX pasHOOOpasue

29 ypOBHI/I OopraHu3anunu OMOCHCTEM: MOJICKYJISIPHO-T eHeTHQCCKHﬁ, KJ'IeTo‘-IHLIﬁ,

OpraHW3MEHHBIN, MTOMYJISSIIMOHHO-BUIOBOM, SKOCUCTEMHBINA, OMOCEPHBIN

3 XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XUMUYECKUN COCTaB KJIETKA. XHMHYECKHE JJIEMEHTBI: MAaKPO3JIEMEHTHI,
3.1 MHKpO3JIeMEHThl. Boma wu  muHepaneHble BemiectBa. OyHKUMM BOABI U

MUHEpaTbHBIX BEIIECTB B KiIeTKe. [lommepkanrneocMoTnyeckorodaianca

benku. CoctaB u cTpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMEpPHI OEJKOB.
He3ameHuMble M 3aMEHUMBIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIH COCTaB.
YpoBHU CTPYKTYpBI OETTKOBON MOJEKYJIbI (MIEpBHYHAS, BTOPUYHAS, TPETUIHAS U
39 YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHEe CBOMCTBa OenkoB. buomormueckue
' byHKIUN OEIKOB.

®epmeHThl — Ouonoruueckue karanuzatopel. CTpoeHue (epMmeHTa: aKTUBHBIN
LEHTP, cyOcTparHas creun(pUIHOCTb. KodepmeHTsl. Burtamussl.

OtnnunsaepMEeHTOBOTHEOPraHMYECKMXKATAIN3aTOPOB

YrneBoapl: MOHOcaxapuibl (TJIOKO3a, pubo3a M J1e30KCHpr003a), AUCaXapHIbl
(caxapo3a, JakTo3a) W moJucaxapuibl (Kpaxmaj, TJIMKOTEH, IIeJUTI0I03a).
13 Buonornveckue GyHKINHU YTIIEBOIOB.

' Jlumuapl:  TpUrMUEpUIbl,  cTepounsl,  pochomumuasl.  ['mapoduibHO-

runpodoOHbIe cBoWcTBa. buomornueckue ¢yHkuuu nununoB. CpaBHeHHE

yriieBo4o0B, OEeIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHEPTHUU




3.4

Hyxkneunoseie kucnotel: JJHK n PHK. HykneoTuasl — MOHOMEPBI HYKJIEMHOBBIX
kucnotr. Crtpoenne u ¢ynkmuu JHK. Crpoenne u ¢ynkumun PHK. ATO:

cTpoeHHe U QyHKIUU

3.5

[TuTonorus — Hayka o kietke. Kinerounas teopus. MeToapIn3yYeHUSKIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOmue NpuU3HAKU KJIETOK: 3aMKHYTas
HapykHasi mMemOpana, monekynsl JIHK kak renernueckuil ammapar, cucrema

cuHTe3a Oeka

3.7

Tunel KIETOK: dyKapuoTHUECKasi U nmpokapuotuueckas. OCOOEHHOCTU CTPOCHUS
npokapuoTudeckol  kinetku. Kmerounas crenka Oaktepuil.  CTpoeHue
DYKApUOTHUECKOW KJIETKA. OCHOBHBIC OTJIMYMSI PACTHTEIBHOW, >XUBOTHOH U

IpUOHOI KIIETKU

3.8

[IoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKA, TJIMKOKAJMKC, X
¢ynkum. [Inazmarudeckas memOpana, e€ coiictBa u ¢pyHkiun. Llurommasma u e
opranouipl. OgHOMEMOpaHHBIE OPraHOWIBI KIETKH: JHIOIUIa3MaTH4ecKas CETh
(OIIC), ammapar ['ombmxu, u30combl. [loTyaBTOHOMHBIE OPTraHOWUIBI KJIETKH:
MUTOXOHJIpUM, IacTUAbl. lIponcxoxkneHrne MUTOXOHIpPUM M TuIacTHA. Buael
wiactua. HememOpaHHbIE OpraHOMIbI KJIETKH: PUOOCOMBI, KIETOYHBIN LEHT,

PECHUYKH, KTYTHKHU. q)yHKLII/II/IOPI‘aHOI/I[[OBKJIeTKI/I. Bxmouenus

3.9

SAnpo — perynaropHblii LeHTp kineTkd. CTpoeHue sfpa: sjepHas 000J0dKa,

KapuoIuiasMa, XpoOMaTuH, SAAPBIIIKO. XpOMOCOMI)I

3.10

TpaHCHOpTBeH_ICCTB B KIJICTKC

X{I/ISHCHGHTGHLHOCTBKHGTKI/I

4.1

OOmeH BemiecTB, WM MeTa00IM3M. AcCUMWIALMA (IJIACTUUECKUH OOMEH) U
JUCCUMMIIALIUS (HEpPreTUYecKuii oOMEH) — JIBeé CTOPOHBI €JUHOro mpoliecca
MeTtabonu3ma. Tunbsl oOMeHa BellecTB: aBTOTPO(dHBIN U rereporpodusii. Ponb

(epMeHTOB B OOMEHE BEILECTB U MIPEBPAILEHIUH YHEPTUU B KIIETKE

4.2

®orocunres. CBeToBast u TeMHOBast (as3bl poTocuHTe3a. Peakiun gorocunresa.
DddextuBHOCTh oTOCHHTE3a. 3HaUeHUE (HOTOCHMHTE3a JJIS KU3HU Ha 3eMile.
Bnusaue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CHOCOOBI TOBBIMICHUS €TO
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PAaCTCHHUH.

XeMocHuHTe3. XEeMOCHUHTE3UpYIolIe OakTepuu. 3HAUYC€HHE XEMOCHHTe3a Ui

’KU3HU Ha 3eMiie

4.3

DHepreTuyeckuii OoOMEH B KJeTKe. PaciieruieHue BemiecTB, BBIJACICHHE U
AKKyMYJIUPDOBaHHE DJHEPTrUU B KJIETKE. OTambl JHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxxenne u ero Buabpl. KHcnopogHoe OKMCIEHHE, WIM KIETOYHOE

nbixanue. DPPeKTUBHOCTbIHEPIeTUIECKOI000OMEHA

44

Peaknuu marpuunoro cuntesa. ['enernyeckas nndopmanus u JJHK. Peanuzanus




reHeTHYeCKON uHpoOpMaIuu B KIETKe. [ eHeTWYeckuidi KoJ W €ero CBOMCTBA.
Tpauckpumnus — marpuunbelii cunte3 PHK. Tpancnsiuus — OuocuHTes3 Oenka.

KOI[I/IpOBaHI/IeaMI/IHOKI/ICJ'IOT. POJ'H:pI/I6OCOM B OMocuHTE3€e0eIKa

4.5

Hexnerounsle ¢opmbl xu3Hu — BHUpychl. Mcrtopust otkpeitus Bupycos ([.U.
MBaHoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEICATEIBHOCTH BHPYCOB.
bakrepuodaru. bonesHn pacTeHMid, >XKUBOTHBIX M YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynonedunmra yenoseka (BHUY) — Bozoyaurens CIIM/a.

[TpodunakTukapacnpocTpaHEHUSIBUPYCHBIX3a00I€BaHU N

Pasmuoxenne n HHIAWBUYAJIBbHOC PAa3BUTUC OPIraHU3MOB

5.1

Krerounslii 1WKI, WIM S>KU3HEHHBIM NHKI KiIeTKW. MWHTepdaza m MHTO3.
[Ipoueccel, mpoTekatoniye B uHTEpdaze. Pemnukanus — peakmuss MaTPUYHOTO
cuare3a JIHK. Crtpoenme xpomocomM. XpOMOCOMHBIM HaOOp — KapHOTHII.
JIMTUTONIHBIE W TaluIOMJHBIA ~ XPOMOCOMHBIE  Ha0OpBL.  XPOMAaTHJIBI.
[luTonornueckue OCHOBBI PA3MHOXKEHUS W HWHIUBUIYAIbHOTO Ppa3BUTHUSA
OpraHU3MOB.

Henenune kinerku — wmurto3. Cragum mutosa. I[lporeccel, mpoucxonsiue Ha

Pa3HBIX CTAAUAX MUTO34A. buromornyeckniicMBICIMUATO3a
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@opMBl pa3sMHOXKEHHUSI OpraHU3MOB: Oecrojoe M mojioBoe. Buabl OGecrnosnoro
pasMHOXKEHUS: JeJIeHHe HaJBO€, IOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHUE.

I/ICKycCTBCHHOCKJ'IOHI/IpOBaHI/ICOPFaHI/BMOB, CrO3HAYCHUCIJIACCIICKITNA
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[TonoBoe pazMHOXEHHE, €r0 OTIMYUS OT OECIOI0ro.
Meiio3. Cragum wmeiio3a. Ilpomeccsl, mpoucxopisiue Ha cTagusx Meiosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuiicmbici u

3HaYEeHUEMENO03a

5.4

I'amerorenes — nporecc 00pa3oBaHUs MOJOBBIX KIETOK Y *KHUBOTHBIX. [lomoBbie
KEJIe3bl: CEMEHHHUKHM U ANYHUKHA. OOpazoBaHHE M Pa3BUTHE IMOJOBBIX KJIETOK —
ramer (crmepmaTto3oup, SIEKIeTka) —  CIEPMAaTOreHe3 U OOIEHE3.
OCOOEHHOCTUCTPOCHUAANIIEKIETOK M crepMaTo3ouioB.  OIIog0TBOpPEHHUE.

[TapTeHorenes

5.5

NunuBuayanpbHoe — pasBuTHe  (OHTOTeHE3).  OMOpHUOHAIBHOE  Pa3BUTHUE
(amOpuorenes). Drtarnbl SMOPHUOHATILHOTO Pa3BUTHS Y MO3BOHOYHBIX KHBOTHBIX:
npoOrenue, racTpyisius, opranoreHe3. IloctaMOpuoHanbHOe pa3BuUTHE. THITBI
MOCTAMOPUOHAIIBHOTO Pa3BUTHUS: TMPSAMOE, HENpsMOe (JIMYMHOYHOE). BrusHue
Cpellbl Ha Pa3BUTHE OPTAaHU3MOB; (AaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIECHHBIC
YPOACTBA.

Poct u pazsutue pactenuil. OHTOreHe3 [IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,

CTaaAuU pa3BUTUIA




HaCJICI[CTB CHHOCTb U USMCHYHUBOCTHOPIraHU3MOB

6.1

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BUTHUS T€HETUKHU. Bkiaa poccuiickux
U 3apyOexHBIX YyYEHBIX B pa3BUTHE TEHETUKH. MeToNbl TEeHETHUKH
(TuOpUIOTOTHYECKHA, [IUTOTeHETUYECKUH, MOJIEKYJISIPHO-T€HETHUECKUI ).
OCHOBHBIE T€HETHYECKHE TOHSATHSA. | eHeTHUecKast CHUMBOJIMKa, UCIIOJIb3yEeMasd B

CXEMax CKpCIJ_II/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH HacjeJ0OBaHUs MPU3HAKOB, yCTaHOBICHHbIe [. MeHaeneM.
MoHOTHOpUIHOE CKpeIMBaHUE. 3aKOH eIWHOO0Opas3wsi THUOPUAOB IEPBOTO
nokosneHus. IlpaBuwio JOMHHHMpOBaHHA. 3aKOH pACLICIUICHUS IPU3HAKOB.
I'mnoresa unctorsl ramer. [1oHOE M HEMOTHOE JOMUHHUPOBAHUE.

JurubpunHoe ckpemuBaHue. 3aKOH HE3aBUCHUMOTO HACIIEOBAHMS MPHU3HAKOB.
[{uToreHeTHuecKkre OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUA. AHaIM3UpYIoLiee
ckpemuBanue.  Vcnonb3oBaHuE — aHANM3HUPYIOLIETO  CKpPEHIMBAHUA IS

OIIPCACIICHUS I'CHOTHUIIA ocobu

6.3

CuemnnenHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuemieHHOMY
HacJlleOBaHMIO TreHOB. Hapymienuwe cuemuieHHs TE€HOB B pe3yjbTare
KpPOCCHUHIOBepa. XpOMOCOMHAsi TeOpusl HacleICTBEHHOCTU. ['eHeTmueckue
KapTBhl.

['enetnka moma. XpoOMOCOMHOE OIIpeJesIeHHe Moia. AYyTOCOMBI U IOJIOBBIE
XPOMOCOMBI. T"'omorameTHbIC u TreTCpOoraMeTHLIC OpraHnu3MblI.

HaCJ'IC,[[OBaHI/IerI/I3HaKOB, CICIVICHHBIX C ITOJIOM

6.4

W3MeHYnBOCTb. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACJICICTBCHHAS.
Ponp  cpenbl B HEHACIIEACTBEHHOW  W3MEHYMBOCTH.  XapaKTEpUCTUKA
MOIU(PHUKAIIMOHHON H3MEHYMBOCTH. BapualMOHHBIA psAAg M BapHallMOHHAs
kpuBas. Hopma peakunu npusHaka. KonndecTBeHHbIE M KAUECTBEHHBIE IPU3HAKU

" UX HOpMa pCaKIuu. CBolicTBa MOI[H(i)HKaHHOHHOﬁ HN3MCHYHMBOCTHU

6.5

HacnenctBenHas, wiM TEeHOTHIIMYECKas, HW3MEHUMBOCTb. KoMmOuHaTHBHAs
U3MEHYMBOCTh. Mel03 ¥ TOJOBOM TMpoIecc — OCHOBa KOMOMHATHBHOMN
U3MEHYMBOCTU. MyTanMoHHas H3MeH4YMBOCTh. Kilaccudukaums Myrtanuii:
TE€HHbIE XPOMOCOMHBIE, T€HOMHBIE. YacToTa M NIpUYKUHBI MyTanuil. MyTrareHHbIe
(bakTopbl. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEACTBEHHOM n3MeHunBoctH H.M.

Basusosa

6.6

I'emeTuka denmoBekxa. KapI/IOTI/IH yenoBeka. OCHOBHEBIE METOABlI TCHCTHKU
YeJoBeKa: reHeaJOTUYeCKHil, OJIM3HEIIOBBIH, IUTOTeHETUYECKUH,
OMOXMMHYECKUH, MOJIEKyJsIpHO-reHeTuuecKuil. (COBpPEMEHHOE OIpe/ielIeHHE
TEHOTHUIIA: TOJHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIINPOBAHNUE, B TOM YHCIE C
nomompbio [Il[P-ananm3a. HacnencrBeHHbie 3a00s€BaHUs YEIOBEKA: TECHHbBIC

0os1e3HH, OOJIE3HU C HACJIEICTBEHHOM MPEapacnoI0kKEeHHOCTbIO, XPOMOCOMHBIE




6one3nu. ComaTuueckue M TeHepaTHBHble MyTaluu. [IpuHUUIBL 370pOBOrO
oOpa3a >KW3HM, JUArHOCTUKU, MPOPUIAKTUKH U JIEYCHHUS TEHETUYCCKUX
Oone3neill. MeauKo-reHeTHUecKoe KOHCYJIbTUPOBaHHE. 3HAYCHHE METUIIMHCKOM

TCHCTUKHU B IIPCAOTBPAICHUHN U JICUCHUH I'CHCTUICCKHUX 3a00JIeBaHUI YeI0BEKa

CCHGKHI/IHOpFaHI/ISMOB. OCHOBBIOMOTEXHOIOTHHI

7.1

Cenekiusi Kak Hayka M TPOILECC. 3apOKJICHUE CENEKIMH M JIOMECTHUKAIUS.
Yuyenne H.M. BaBumoBa o0 1IeHTpax TMPOUCXOXKACHUS ¥ MHOT000pa3us
KYJBTYpHBIX pacTeHuil. LleHTphImpOonCXOoXIeHUAIOMAITHUXKUBOTHBIX. CopT,

nopoaa, miraMm

7.2

CoBpeMeHHbIE METOJBI CEJICKITMU. MacCOBBI M WHIWBUIYAIBHBIA OTOOPHI B
CEJIeKLUMU pacTeHUM M KUBOTHBIX. OlleHKa 3KcTephepa. biM3Kopo/cTBEHHOE
ckpenuBanne — WHOpumuHT. Yucrtas nuHUsA. CKpelMBaHWE YUCTHIX JIMHUU.
I'ereposuc, nnm rubpuaHas cuna. HepoacTBeHHOE CKpelrBaHue — ayTOPHUIHHT.
Otpanénnas rubpuamzanmss M e€ ycnexu. VcKyccTBeHHBI MyTareHe3 U
MOJTYYECHUE TMOMUIIIONAOB. JIOCTMKEHHUSI CENEKIMU PACTeHUH, MXWUBOTHBIX H

MHKPOOPTraHNU3MOB

7.3

buotexHosoruss kKak oOTpacib MNPOU3BOACTBA. ['€HHass WHXXEHEpHUs. OTambl
co3nanust pexomOmHantHOM JIHK wu TpancreHHsix opranuzmoB. Kierounas
uHxeHepus. Knetounsle KyiabTypbl. MUKPOKIOHAJIBHOE PA3MHOKEHUE PACTEHUM.
KnonupoBaHue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SHCTBEHHBIX OpPraHU3MOB.
OKOJIOTU4ecKHe u THYECKUETIPOOIIEMBI. I'MO —

FeHEeTUYECKUMOAU(PUIIMPOBAHHBICOPTAHU3MbI

11 KIIACC

Ko

IIpoBepsieMbIidIeMEHTCOACPKAHUSA

DBOIOIMOHHASIONOIOT U

1.1

DBOJIOIMOHHAS TEOPUS U €€ MEeCTO B OMOJIOTHH.

CugnerenbctBa  dBoiionMH.  [lanmeoHTONIOTMYECKHE:  TOCIENIOBATEIBHOCTD
MOSIBIICHHSI BHJOB B TMAJICOHTOJIOTHYECKOW JICTONHCH, IEPEXOIHBIE (OPMBI.
buoreorpaduyeckue: cxoacTBO U paznuuue GayH u Giop MaTEpUKOB H OCTPOBOB.
DOMOpHOJIOTHYECKUE: CXOJICTBA M  Pa3lU4usi HSMOPHOHOB Ppa3HBIX BHJOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJOTUYHBIE, aHaJOTHYHEIE,

pyJMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJIEKYJISIpHO-OMOXUMUYECKUE: CXOJICTBO




MEXaHU3MOB HACJICACTBCHHOCTH WM OCHOBHBIX MeTa00INYECKHX HYTeﬁ Y BCEX

OpraHnu3MoOB

1.2

OpomonmonHas teopust Y. Jlapsuna. IIpeanocbulki BOSHUKHOBEHUS 1apBUHU3MA.
JIBuoKyIIMe CUIbl SBOJIOLMHU BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHHE MPU
OTPaHUYEHHOCTH PECypcoB, HeolpelenEéHHas H3MEHYMBOCTb, Oopbba 3a

CYIIIECTBOBaHME, €CTECTBEHHBIN OTOOP)

1.3

Cunrernueckass Teopuss dBomonuu  (CTD) u  OCHOBHbIE €€ TIOJIOKEHUSI.

Muxkpososntorus. [Tomynsius Kak equHUIA BIIA U BOJIIOLUU

1.4

JBwxyume cuibl (GakTopsl) 3BOMIOLUMH BHUIOB B MpHpojae. MyTallMOHHBIHN
nporecc U KOMOMHATUBHAs W3MEHYMBOCTh. [lomynsiimoHHBIE BOJHBI M Apeid
reHoB. M3omsamust 1 murpanusi. EctecTBeHHbIH 0TOOp — Hampapisromuil paxkrop
sBosrOIUU. DOPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCTh  OPraHM3MOB  Kak  pe3yiabTarT 3Boitonuu. IIpumepsr
NpUCTIOCOOTIEHUN Y OpraHu3MoB. ApoMopdO3bl U HANOAANTALINY.

Bun u Bunoobpazoanue. Kpurepun Buga. OcHOBHbIE (POPMBI BUO0OpA30BaHUS:

reorpa(bﬂquKoe, 3KOJIOTHYCCKOC

1.5

MaKpOBBOJ'HOI_II/ISI. cDOpM]E;I OBOJIOIMH: q)HJ'IeTPI‘IeCKaSI, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTeaBOMIOLNN

Bo3HuKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuHble TIPpEACTABJICHHUS O 3apOXIACHUM OKW3HU. HaydHble TUIIOTE3hI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHes M MaHCHepMusa. XHUMHYECKas
SBONIONHUA. OKCICPUMEHTAIbHOE TMOATBEPXKICHUE XUMHUYECKOM  SBOJIIOIHMH.
Hauanpabie sTanmbel Ouosormueckoit sBomtonuu. I'umoresa PHK-mupa. IlepBoie

KIJICTKHU U UX 3BOJJIFOIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII J)XKUBBIX OPTraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emiue mo spaMm u nepuomam. Karapxeil. Apxeiickas u
nporepo3oiickast dpbl. [lameos3oiickas 3pa u e€ mepuoabl: KEeMOPHICKHUIA,
OPIOBUKCKUW, CHIIyPUHCKUN, JE€BOHCKHUM, KaMEHHOYTOJbHBIM, [IEPMCKHM.
Me3so30lickas 3pa 1 €€ NepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3oiickas 3pa u €€ nepuojbl: MajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.
XapakTepucTuKka KIMMara M TEOJOTHYECKUX IpoieccoB. OCHOBHBIE ITarbl
ABOJIIOIIMM PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUd u

KHUBOTHBIX. HOSIBJICHI/IG, PpacuBCT U BBIMUPAHUC T'PYIIIT ) KUBBIX OPTraHU3MOB
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Cucrema OpraHM4eckoro Mupa Kak oOTpakeHue 3Boitouuu. (OcCHOBHbIE

CUCTEMATUYCCKUE I'PYIIIBI OPTaHU3MOB
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OBoNIOIMs 4enoBeKa. AHTPONOJIOrMS Kak Hayka. Pa3BuTue mnpencTaBieHUN O




IIPOMCXOKACHUU YesjoBeKka. Meroabl M3ydeHus aHTponoreHesa. Cxoxacta u
pasnuuus 4eI0BEKA U )KUBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuxyme cuibl (akTopbl) aHTpororenesa. HacnencrtBeHHas M3MEHYMBOCTh U
€CTeCTBEHHbIN 0TOOp. OOIIEeCTBEeHHBIHOOPa3XU3HH, U3rOTOBICHUEOPYIUNTpY/a,

MBIIIJICHUE, PCYb

2.5

OCHOBHBIE CTaaUU U BETBU DBOJIOIMH YEJIOBEKA: aBCTpaomUTeKu, YenmoBek
yMenbii, Yenoek mnpamoxoisamuid, YenoBek HeaHaepTadbckui, YenoBek
pazymHbId. HaxoIku WMCKOMAaeMBIX OCTAHKOB, BpeMs CYIIECTBOBAHHS, 00IaCTh

pacrpocTpaHeHus, 00bEM roJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

UYenoseueckne packl. OCHOBHBIE OOJIBIIIME pPACHl: €BpOIEOUTHAs (eBpa3uiickas),
HErpo-aBCTPaJIOUIHAs (3xBaTOpHaJIbHASA), MOHT'OJIOUIHAS (a3marcko-
aMmepuKkaHckas). YepTsl MpUCTIOCOOICHHOCTH MPEACTaBUTENIEH YeTOBEYECKUX Pac K

YCJIOBUAM CYIIECTBOBAHUA. EnuHCTBO Yea0BeUeCKUX pac. KpI/ITI/IKapaCI/BMa

OpranusMsl 1 OKpy KaroLascpea

3.1

OKojorus Kak Hayka. 3aJaud M pas3/ieibl dKOJOruu. MeToasl 3KOJIOrMYeCKHX
UCCIIeIOBaHUM. DKOJOrMueckoe MHpoBo33peHHe. CpeaploOUTaHNUSIOPIaHU3MOB:

BOAHasA, HA3CMHO-BO3AyIIIHAsA, IOYBCHHAA, BHYTPUOPTaHU3MCHHAA

3.2

Okonorudeckne  ¢akropel.  Kmaccuduxamust — sxomorudeckux — (aKkTOPOB:
aOMOTHUYECKHE, OuoTHYECKHE u AHTPOIOTEHHBIE.

HeﬁCTBHGBKOHOFquCKHX(baKTOpOBHaOpraHI/ISMH

3.3

AbuoTtnueckue (HakTopel: CBET, TeMIeparypa, BIaXHOCTb. doTonmepuoausm.
[Ipucniocobnenuss  OpraHU3MOB K  JIGHCTBHIO  aOMOTHYECKHX  (DAKTOpPOB.

buonornueckue PUTMBI

3.4

buotnueckue Qaxktopbl. Buabl OMOTMYECKMX B3aMMOJAEHCTBHM: KOHKYpPEHLUS,
XHMITHAYECTBO, TIapasuTH3M, MYTyalu3M, KOMMEHCATu3M (HaxJIEOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIIU3M,
HelTpann3M. 3HaueHneONnOTUYECKIX B3aUMOICHCTBUN IIISACY IIECTBOBAaHUAOPTaHU3M

OB B IIPUPOTHBIXCOOOIIECTBAX

3.5

OKOJIOTHYECKHE XapPaKTCPUCTHUKHU ITOITYJIAIH. OCHOBHBIC TOKa3aTEIIN MOMmyJIAOruU:
YUCJICHHOCTb, INNIOTHOCTb, pPOXAACMOCTb, CMCPTHOCTb, IIPUPOCT, MUI'PALU.

JIMHaMUKa4YMCIEHHOCTUIIONYJISILIUY U €E€perysaius

Co00111ecTBa U HKOJIOTUYECKUECUCTEMBI

4.1

CoobmecTBo opranu3mMoB — OuoneHo3. CTpyKTypsl OWOIIEHO3a: BHIOBasi,

MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momMuHaHThl. CBS3M B




OnoleHO3€e

4.2

DKoJlorTHUeckue cucteMbl  (dkocucTembl). [loHsTHe 00 JKOcHUCTEME U
6HOFCOL[CH03€. (I)YHKLII/IOHB.JIBHLIG KOMIIOHEHTBI J3KOCHCTEMBI: HpO,Z[yueHTLI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIEeCTB U MOTOK 3HEPTHUHU B DKOCUCTEME.
Tpoduueckue (mumieBble) YPOBHM OKOCHUCTEMBI. [IWileBble 1€MW U CETH.
OcHOBHBIE TIOKa3aTeIM 3KOCHUCTEMBI: OHOMacca, MNPOAYKIUSA. IKOJIOTHUYECKUE
MUPAMHJIBI:  MPOAYKIIUH, YHCICHHOCTH, Onomacchl. CBOMCTBA HDKOCHCTEM:

YCTOMUYUBOCTb, CAMOPETYJISIIMS, pa3Butue. CyKieccus

43

[IpupoaHble 3KOCUCTEMBI. JKOCUCTEMBI 03€p U peK. DKOCHUCTEMA XBOMHOIO WM
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpOINIOreHHbIE JKOCUCTEMBI. ATpO3KOCHCTEMBI. YpboskocucTemsl.
bronornueckoe u X03HCTBEHHOE 3HAYEHNUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak (¢akrtop ycroilumBoctu 3kocucreM. CoxpaHeHue

OMOJIOTUYECKOr0 pa3HOOOpa3us Ha 3emiie

4.4

Vuenue B.M. Bepnanckoro o Owocdepe. ['paHuiel, cocraB u CTPyKTypa
ouoctepsl. JKuoe BemectBo U ero ¢ynknuu. OcobeHHoctu Omochepsl kax
rJI00aTBPHOW JKOCHCTEMBI. J[MHAMUYEeCKoe paBHOBECHE W oOOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemeCTB W OMOT€OXMMHYECKHE IHKIBI DSJIEMEHTOB

(yrnepona, a3ota). 3oHanbHOCTHOMOChEpHl. OCHOBHBIEOMOMBICYIIIN

4.5

UYenoBedecTBO B Ouocdepe 3emiau. AHTPOIMOTEHHBIE W3MEHEHHUsS B Omocdepe.
['moGanbHBIEC FKOJTOTHYECKHUE TPOOTIEMBI.
OcHOBa  palMOHAJILHOTO  YNPaBICHUS MPUPOJHBIMH  pecypcaMd M HUX

UCIOJIb30BaHue. JlOCTHKEHNAOMOIOTHU U OXpaHATIPUPO/IbI




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

[Taceuynuk B.B. buonorus. bazosslit ypoBensb. 11 kiace / Kamenckuii A.A.,

Py6noB A.M. u ap., nox pea. [laceunuka B.B.. - Mocksa: [IpocBemienue,

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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