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HOACHUTEJBHASA 3AIINCKA

[Ipu paspaboTke mporpaMmbl MO OHWOJOTHH TEOPETHUUECKYIO OCHOBY JIJISt
onpeneneHusl MOAX0A0B K (OPMHUPOBAHUIO COJIEpKaHUS y4eOHOro mnpeamera
«buonorus» cocraBuid: KoHUeNnTyaidbHble TmojoxkeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, COJEp)KaHus, pPe3yJabTaTOB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB, ITOJOKEHUS 00 OOIUX HETAX U
MPUHINNAX, XapPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHEro
obmero oOpazoBanuss B Poccuiickoit ®Deneparnuu, a TakKe IOJOXKECHHUS O
cnenupuke 6MOIOTHH, €€ 3HAUCHUU B MO3HAHUU KUBOM MPUPOJBI U 00ecreueHun
CYIIIECTBOBAaHMS 4YejoBedecKkoro oOmiectBa. CoracHO Ha3BaHHBIM MOJIOKECHUSIM,
OTpe/IeJIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI 10 OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma o 6uosioruu Aa€T NpeCcTaBICHUE O LETAX, 00 00IIel cTpaTeruu
oOy4eHHsi, BOCIHUTAHMUS U PA3BUTHUS OOYYAIOIIUXCS CPEJACTBAMH Yy4e€OHOTO
npenmera «buonorusy», onpenenser o0si3aTeIbHOE MPEAMETHOE COAEpKaHUE, €ro
CTPYKTYpY, pacmpeieieHue 1o paszfenaMm U TeMaM, PEeKOMEHIYEeMYIO
MOCJIEA0BATEILHOCTh U3YUEHHUs YUeOHOr0 MaTepralia ¢ y4éTOM MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa3oBaTEIBLHOTO MPOIECCa, BO3PACTHBIX
0COOEHHOCTEN 00yUYaroIMXCH.

B nporpamMe 10 OHOJIOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METAlpPEIMETHBIM M TPEAMETHBIM pe3yibTaTaM
oOyueHuss B  (OPMUPOBAHMM OCHOBHBIX BHJOB  Yy4€OHO-TIO3HABATEIIHHOM
NEeATeIbHOCTH/Y4eOHBIX JCHCTBUI OOYYarOIIUXCS 110 OCBOCHHIO COJICPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nmporpamme no 6uonioruu (10—11 kimaccel, 6a30BbI YPOBEHB) peaqu30BaH
MPUHIUI TPEEMCTBEHHOCTH B U3Y4YEHUM OHOJOTMM, Onarojaps uyeMy B HeH
IPOCMATPUBAETCSl  HAMPABJICHHOCTh HA pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopmupoBaHEeM €CTECTBEHHO-HAYyYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, IKOJOTHYECKOTO MBIIUICHUS, MPEICTaBICHUN O 3J0pPOBOM
oOpasze XKM3HU W OEpEeKHBIM OTHOIIEHHWEM K OKpYXKaIoIIeH MNPUPOIHON cpeje.
[TosToMy Hapsiay ¢ u3ydeHHEeM OOIIEOMOJIOTHYECKUX TEOPUM, a TakKe 3HAHUU O
CTPOCHUU KUBBIX CUCTEM PA3HOIO PAaHra U CYHIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B MPOTpaMMe IO OMOJIOTUU YACICHO BHUMAHHE HCIOJIb30BAHHIO
MOJTYYEHHBIX 3HAHUIN B MOBCEIHEBHOM KWU3HU IS PEIICHUs MPUKIAAHBIX 3a/1a4, B
TOM 4Yucje: NpOopUIAKTUKA HACJIEJACTBEHHBIX 3a00J€BaHUI YEJIOBEKA, MEIUKO-
TeHETUYECKOTO KOHCYJIHTUPOBAHMS, 000CHOBAHUS YKOJIOTHYECKH I1€I€CO00pa3HOTO
MOBEAECHUSI B OKPYXKAIOILIECW NPUPOJHON Cpele, aHajln3a BIHSHUS XO3SUCTBEHHOMN
NEATEIbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U MCKYCCTBEHHBIX 3KOCHUCTEM.



VYcuneHne BHUMaHUS K TPUKIAAHOM HANpaBICHHOCTH Y4eOHOTO MpeaMera
«buonorus» NpoIUKTOBaHO HEOOXOAUMOCTbIO OOECIICUEHNUS YCIOBUM JISl PELLICHUS
OJIHOM W3 aKTyaJbHBIX 3aJa4 IIKOJBHOIO OMOJOTMYECKOro 0Opa3oBaHHUs, KOTOPas
npenmnosiaraetT GOpMUPOBAHUE Y OOYYAIOMIMXCSA CIOCOOHOCTH aJanTUPOBATHCA K
MU3MEHEHMAM JUHAMUYHO Pa3BUBAIOILIErOCsS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHe cpenHero oOmero oOpa3oBaHHUs 3aHUMAET Ba)XKHOE
Mecto. OHa obecrieunBaeT (GopMHpOBAHUE y OOYYAIOMIMXCSA MPEACTABICHUMN O
Hay4YHOW KapTUHE MHpA, pacHIMpseT U 000OLIaeT 3HAHWS O >KMBOW mpupone, €€
OTJINYUTENIBHBIX IPU3HAKAX — YPOBHEBOW OpraHU3allMd W DBOJIOLUHU, CO3MAET
yCIOBUSL  JUIsl:  TO3HAHUS  3aKOHOB  JKMBOM  IpUPOIBL,  (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TI'paMOTHOCTH, HAaBBIKOB 3/J0pOBOro M 0Oe3omacHoro oopasa
KW3HU, YKOJIOTUYECKOTO MBIIUIEHUS, HEHHOCTHOIO OTHOLIEHUS K )KUBOU MIPUPOJIE U
YEIOBEKY.

Bonbiioe 3HaueHne OGMONIOTUS UMEET TaKXkKe Ul PELIECHUS] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad4  CcpeaHero  oOmero  oOpa3oBaHMs,  COLMAIM3AIUU
oOyuatomuxcs. M3yyenue Ouosiorun oOecrneynuBaeT yCiaoBHs ISl (OPMUPOBAHUS
MHTEJUICKTYaJIbHbIX, KOMMYHHKAallMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpbI, CIIOCOOCTBYET HMHTErpaluy OWOJIOTMYECKUX 3HAHUU C
IPEICTaBICHUAMHU U3 IPYTUX YU€OHBIX IPEIMETOB, B YACTHOCTH, (GUBUKH, XUMUH U
reorpaduu. Ha3BaHHbIE NOJOXKEHUS O NpeIHA3HAYCHUM YYEOHOro MpeaMeTa
«buonorus» CcoOCTaBWJIM OCHOBY [UJIsl OIpEAENCHUs TOJIXOJI0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €r0 COJAEP)KAHMS, NPEACTABICHHOIO B MPOrpaMMe IO
OMOJIOTHH.

Ot6op conmepxkanusi yueOHOTO TpenMera «buosorus» Ha 6a30BOM YpOBHE
OCYIIECTBIEH C MO3UIUN KyJIbTYpocOOOpa3HOro IMOAX0/a, B COOTBETCTBHM C
KOTOPbIM 00y4Yarolmuecs JOJDKHBI OCBOMTH 3HAaHUS M YMEHMs, 3HAYUMble Jis
dbopmupoBaHus OOIEH KyJIbTYpbl, OIpPEACIAIONINE aJeKBATHOE IOBEJACHUE
YeJIoBeKa B OKPY’KAIOIIEH IMPUPOJHOU cpejie, BOCTpeOOBaHHBIC B TOBCEIHEBHOMN
KU3HU U TPAKTHUECKOH nesTenbHOCTH. Oco0oe MEecTo B 3TOM cuUcTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBI COJEpXKaHUs, KOTOPbIE CIIy>KaT OCHOBOM 1711 (POpMUPOBAHUS
IIPEIACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
[EHHOCTHBIX  OPHMEHTALMSX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHHU3allUu
OMOJI0rHYecKOro o0pa3oBaHusl.

CtpyKkTypupoBaHUe cOAEpk aHHUs y4eOHOro Marepuaia B IporpaMmme IO
OMOJIOTUM  OCYIIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUSA 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX >KMBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aiuv u
ABOJIIOLMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICTICHBI CIEAYIOLINE COIEpIKATENbHbIE JIMHUM: «buosorus kak Hayka. Merozsl



HAy4yHOToO Mo3HaHus», «Kierka kak Ouonoruyeckas cuctema», «Opranusm Kak
Oouonoruyeckas cucremay, «CucrtemMa U MHOTrooOpa3ve OpraHUYEeCKOTrO MHUpay,
«IBOJIIOIUS KUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp wusydyenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJICHHE  OOYYAIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIMOHAIBHOU
OpraHu3allud JKUBBIX CHCTEM pa3HOro paHra ¢ MpUOOpeTeHHe yMEHUM
WCIIOJB30BaTh ATU 3HAHUS JJI TPAMOTHBIX JEHCTBUI B OTHOIICHHH OOBEKTOB
’KUBOU TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrkeHue e u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM
ypOBHE 00€CIeunBaeTCs pEeIICHUEM CIISAYIOIINX 3a/1a4:

OCBOCHHME OOYYalOIMMUCS CHUCTEMbl 3HAHUA O OHOJIOTMYECKUX TEOPHUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBuiax, CIy>KalluX OCHOBOM
U1 OpMHUPOBaHUSL TPEACTABICHUNA O €CTECTBEHHO-HAYYHOM KapTHUHE MHpa, O
METO/IaX HAYYHOTO MMO3HAHMS, CTPOCHUH, MHOTO0Opa3Hu U OCOOCHHOCTSIX >KMBBIX
CHUCTEM Pa3HOr0 YpOBHSI OpPraHU3AllMH, BBIJAIOIIMXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHrue y oOOydYarolmUXCs TIMO3HABATENIbHBIX, WHTEIUICKTYalbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B MpOIECCEe aHalv3a JaHHBIX O MyTSAX pa3BUTUS B
OMONIOTUM HAYYHBIX B3IVISIIOB, MAEH U TMOAXOJOB K HW3YUYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

CTAaHOBJICHHE y oOOydalmmxcd oOwmeld KylabTypbl, (PYHKIIMOHAIBHON
rPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHATH U OLICHUBATDH SIBICHUSI OKPY>KAIOIIETo
MHpa KUBOUW MPUPOJIHI HA OCHOBAHWU 3HAHUN U OMBITA, TOJTYYECHHBIX TTPU U3YYCHUU
OMoJIorNy;

dbopMmupoBaHre y OOYYalOIIMXCS YMEHUW WUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUYECKON JEATEIHbHOCTH 4YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCITUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHMS YEJIOBEKOM >KUBOMU
MIPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIFOACHUS dTHUSCKUX
HOPM TIPHY TIPOBEICHUH OMOJIOTMYECKUX UCCIICIOBAaHUM;

OCO3HAHME IIEHHOCTH OWMOJIOTMYECKUX 3HAHUN JJIS TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYPbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PCHUS;

MpUMEHEHNE PUOOPETEHHBIX 3HAHUN M YMEHUN B TIOBCEAHEBHOM JKU3HU JIJIS
OLICHKU TOCJIEJICTBUIA CBOEH AEATEIIBHOCTU IO OTHOUIEHUIO K OKPY’KAIOILIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIIOJEHHE Mep NPOGUIAKTUKU
3a00s1eBaHUM.



B cucreme cpemnero oOmiero oOpa3oBaHus «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SBJISETCSA O0SA3aTCIBHBIM YYCOHBIM TPEIMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM 00acTh « EcTecTBeHHO-HAyYHBIE TIPEIMETHD.

JInst u3ydeHus OMoJioruu Ha 0a30BOM YPOBHE CPEAHEr0 0OIero 00pa3zoBaHUs
otBoauTCs 68 wacoB: B 10 kmacce — 34 gaca (1 gac B Hemento), B 11 kmacce — 34
yaca (1 gac B Hezenio).



COIEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HaykaMu, (uiocodueit, STUKOM, ICTETUKON U IIPABOM.
Ponw 6uonoruu B GopMupoBaHUM COBPEMEHHOM Hay4yHOU KapTuHbl Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

Mertoapl o3HaHMS KUBOW MPUPOABI (HAOIIOICHUE, IKCIIEPUMEHT, OMUCAHUE,
U3MEpEeHHe, KiacCU(pUKalMs, MOJACIMPOBAaHUE, CTaTUCTUYEeCcKas o0padoTka
JTAHHBIX ).

JemoHcTpanuu:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konbsos, [Ix. Yorcon nu @. Kpuk.

Tabnuupl 1 cxeMbl: «MeToIbl MO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHble U IpaKTHYECKHE PAdOThI:

[Ipaktuueckas pabora Ne 1. «Mcmonp3oBaHME pa3IMUHBIX METOJIOB MpHU
U3YYCHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKusble cucteMbl (OMOCUCTEMBI) KaK MpeAMET U3ydeHust Ouonoruu. OTinyuue
YKHUBBIX CUCTEM OT HEOPTAHUYECKOU MPUPOBI.

CaoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3AlNKA OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, IOIMYJISLIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IIeHOTHYECKU ), OMOCEPHBII.

JemoHcTpanuu:

Tabmuubr 1 cxembl: «OCHOBHBIC MPU3HAKH JKU3HW», «YPOBHU OpPraHHU3aIllud
YKABOU IIPUPOIBI».

O6opynoBanue: Mojaesb MoJiekysbl JIHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKUN COCTaB KJIIETKH. XUMHYECKHE DIIEMEHTBhI: MaKpPOAJIEMEHTHI,
MHKPO3JIEMEHThI. BO/1a 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIIMM BOJABI M MHUHEpaIbHBIX BellecTB B kieTke. [logaep:kanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue OeNKOB. AMUHOKUCIOTBI — MOHOMEpPHI OEJIKOB.
HezaMeHumble 1 3aMEHUMBIE aMUHOKHUCIIOTHI. AMUHOKUCIIOTHBIN COCTaB. YPOBHHU
CTPYKTYpBhl ~OCIKOBOM MOJIEKYJbl (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIIUU OEKOB.



depMeHTHl — Onooruueckue katanuzatopbl. CTpoeHue hepMeHTa: aKTUBHBIN
neHTp, cyoctparHas crneuuduunocts. Kodepmentsl. Buramunbl.  Otanuus
(hepMEHTOB OT HEOPTAaHWIECKUX KaTaTu3aTOPOB.

VYrieBobl: MOHOCaxapuabl (TIOK03a, pru003a U Ie30KCHUpr003a), Tucaxapuabl
(caxapo3a, JakTo3a) M ToJMcaxapuabl (Kpaxmai, TJIUKOIeH, IEeJUII0JI03a).
buonornyeckue QyHKIIMN YTIII€BOIOB.

Jlumunel:  Tpurmuuepuabl, (Gocdomunuabl, crepouasl. [ uaApOPHIBLHO-
ruapodoOHbIe  cBOWCTBa. buonormdeckue QyHkiuu aunuaoB. CpaBHeHHe
YIJIEBOJIOB, OCJIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTHUHU.

Hyknennoseie kucnorel: JHK wu PHK. Hykmeotuasr — MoHOMEpSI
Hyk1enHoBbIX KuciaoT. Ctpoenne u ¢ynkuuu JIHK. Crpoenune u dpynkuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIUH.

[uTonorust — Hayka o kietke. Knetounast Teopusi — npuMep B3aUMOICHCTBUS
uzeil 1 pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KIETKU.

Krnerka kak nenoctHas xuBas cuctema. O01re npu3Hak KJIETOK: 3aMKHYTas
HapyxHass MemOpaHa, mojekyinsl JIHK kak renerudeckuit ammapar, cucrema
CUHTE3a OelKa.

Tumbl KJIETOK: »JyKapuoTHyeckas U mnpokapuotudeckas. OcoOEHHOCTH
CTpoeHHus TpokapuoTudyeckoil kierku. Kierounas crenka Oakrepuit. CTpoeHue
AYKApUOTHYECKON KiIeTKU. OCHOBHBIE OTJIMYUSA PACTUTEIBHON, >XMBOTHOW U
IrpUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAS CTEHKA, TJIMKOKAJHWKC, UX
¢ynkuuu. [lnasmatudeckas memOpana, e€ cBoiictBa U PpyHkiuu. L{lurtonnasma u eé
opranounbl. OgHomemOpannbie opranouabl kieTku: OIIC, ammapar ['onbmxu,
nu30coMbl. [10yaBTOHOMHBIE OpPraHOUABI KJIETKH: MUTOXOHJIPUHU, ILJIACTUJIBI.
[Ipoucxoxaenre MHUTOXOHAPUN u TMactua. Bunbl miactua. HememOpaHHbie
OpraHouJbl KJIETKH: PpUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOMI0B KJIETKU. BirroueHus.

SAnpo — perynaropHsiii neHTp KieTku. CTpoeHue snpa: saepHas o00I0YKa,
KapHoIlUia3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, [[x.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Jnarpammel: «Pacnpenenenne XMuMHUYECKUX SJIEMEHTOB B HEXKUBOU MIPUPOILH,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «llepuonuueckass TaOaUIa XUMHUYECKUX HJIIEMEHTOBY,
«CTpoeHne MOJIeKYJTbl BObD», «brocunTes O6enkay, « CTpoeHHe MOJIEKYJIbI OelIKay,



«Ctpoenue depmenta», «Hyknennosbie kucnotsl. JJHK», «CTpoeHrue MoJeKyIbl
AT®», «CtpoeHue »yKapuOTUYECKOU KIETKW», «CTpOEHUE KUBOTHOM KIIETKW»,
«CTpoeHHE pACTUTENBHOM KIETKH», «CTpPOEHHE NPOKAPUOTHUYECKON KIIETKN,
«CTpoeHue a1pa KIETKN», « YTIEBOAbD, «JIumuasn.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyJIOBaHUE [JIsi MPOBEACHUS
HAOJIIOICHUM, HW3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpENnaparbl pPacTUTEIbHBIX,
’KUBOTHBIX U OAKTEpUATBbHBIX KIETOK.

JlaGopaTopHble U IpaKTUYeCKUE padoThbI:

Jlabopatopuass pab6ora Ne 1. «M3ydeHue KaTanWUTHYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

Jlabopatopnass pabora Ne 2. «M3yueHue CTpOeHHUSI KIETOK pPACTCHH,
KUBOTHBIX M OAKTEpHM MOJ MHUKPOCKONOM Ha TOTOBBIX MHUKpONpENnaparax M HX
OIIMCAHUE.

Tema 4. /Ku3HeaesiTeJJbHOCTb KJIETKH.

OOMeH BemiecTB, WM METa0oJIu3M. AcCUMIIIALMS (TUTACTUYECKUIT 0OMEH) U
OUCCUMMIISALUSL (PHEPreTUYeCKuil OOMEH) — JBE CTOPOHBI €AMHOIO Ipolecca
Merabosin3ma. Poib 3aKOHOB COXpaHEHHWsS BEIIECTB M HSHEPrUM B IMOHUMAHUU
MeTadoJIu3Ma.

Tunsl oOMeHa BemecTB: aBTOTPO(dHBIN U rerepoTpodHblil. Posib pepMeHTOB B
oOMeHe BEIIEeCTB U NPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunTe3. CBeroBas W TemHoBas (a3pl  (QotocuHTe3a. Peakuun
dboTocunTeza. IpPexkTuBHOCTh (poTocHMHTe3a. 3HaueHUEe (HOTOCUHTE3A IJIs KUZHU
Ha 3emie. Bausinue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIIOCOOBI TOBBIIIECHUS €TI0
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIKe OakTepuu. 3HaUYE€HUE XEMOCHHTE3a JIJIst
KW3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KIIeTKe. PaclierieHue BeElIeCTB, BBIJCICHUE U
aKKyMYJIMPOBAHHME SHEPTUU B KJIETKE. DTarbl SHEPreTHueckoro oomena. ['nukomnms.
bpoxenne m ero Buabl. KucimopoaHoe OKHUCIEHWE, WA KIETOYHOE JbIXaHHUE.
OxucnurensHoe GpocopunupoBanne. IHHEKTUBHOCTH IHEPTETUIECKOTO 0OMEHA.

Peaknuu wmatpuuHoro cuHTe3a. l'enernueckas wunHopmauus u JHK.
Peanuzanus reHernueckol MHpoOpManuMd B KieTke. ['eHeTMUeckud KOJ U €ro
cBoiicTtBa. Tpanckpuniusi — matpuunbiii cuate3 PHK. Tpancnsamms — OuocunTes
Ooenka. Orambl TpaHcmsiiuu. KoaupoBanue amuHOkucioT. Ponb pubGocom B
OuocuHTe3e Oernka.

Heknerounsie popmbl xu3HU — BUpYChl. Mctopust oTkpsiTus BupycoB (. .
NBanoBckuit). OCOOEHHOCTH CTPOEHUSI U SKM3HEHHOIO IIMKJIa BHPYCOB.
baktepnodaru. bonesnn pacTeHuii, XWBOTHBIX U YEIIOBEKAa, BBI3HIBACMbBIC



Bupycamu. Bupyc mmmynoaedunura yenoseka (BUY) — Bo3Oynurens CIIM/la.

OOpatHast ~ TpaHCKpuILMs, peBepraza W  uHTerpasa.  llpodunaktuka
pacnpoCTpaHEHUs! BUPYCHBIX 3a00JI€BaHUIA.
JemMoHCcTpanum:

IToptpetsl: H. K. Konsuos, [. Y. BanoBckuii, K. A. Tumupsizes.

Tabmuubr u cxeMmbl: «Tunbel nutanusy, «Metaboauzm», «MUTOXOHIPUS,
«JHepreTuueckuit obmen», «Xmopormiact», «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue u GyHKIIMOHUPOBaHKE TeHa», «CuHTE3 Oenkay, «[ eHeTHUecKuil Ko,
«Bupycs», «bakrepuodarn», «Ctpoenne u xu3HeHHbIH 1K Bupyca CIIM/a,
O6akrepuodaray», «Permukarus JJHK.

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue JHK u Tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHUe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounslii MK, WU JKU3HEHHBIA LMK KieTku. MHTepdaza u MHUTO3.
[Ipoueccrl, mportekatonue B uHTEepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpoOMOCOMHBIH Ha0Op — KapUOTHIL.
JIunmouaHbIi M TAUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHUIBI.
[utonornyeckue OCHOBBI Pa3MHOXKEHUSI U  HUHAUBUAYAIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue knetkn — muto3. Cragum mutosa. IIpoueccel, mpoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemasi ruOeb KJIETKH — aronTo3.

@opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe W mosioBoe. Buasl 6ecrnosnoro
Pa3MHOXXEHUSA: JEJICHUE HaJABOE, IIOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KJIOHMpPOBAHHWE
OpraHU3MOB, €r0 3HAUE€HUE ISl CEJIEKIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECTIOJIOTO.

Meiio3. Craguu mebosa. I[lpounecchl, npoucxoasume Ha CTaausx Meio3a.
[ToBenenue xpomocoMm B meio3e. KpoccuHroBep. buomornueckuit cmbIci H
3Ha4YeHUE Meno3a.

I'amerorenes — mnpouecc oOpa3oBaHUs TMOJOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbie >xene3bl: CEMEHHUKM U sIMYHUKH. OOpa3oBaHUE U PA3BUTUE IMOJOBBIX
KJIETOK — TraMmeT (CHepMaTo30u[, SIMUEKIEeTKa) — CIIepMAaTOr€HEe3 M OBOTEHE3.
OcoOEHHOCTH CTPOCHHS SUIEKIETOK H crepMaro3ouaoB. OTuiogoTBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe  pa3BuTue  (OHTOTeHE3). OMOpHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtanbl SMOPUOHATIBHOTO PA3BUTHSL Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, TacTpyisnus, opraHoreHes. [locTomOpuoHanmbHOE pasBuTHE. THIIBI



NOCTAMOPHOHAIBHOTO PAa3BUTHUA: TMpsIMOE, HempsiMoe (JIMYUHOYHOE). BrausHue
Cpelbl Ha pa3BUTHE OPTraHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHbBIC
YpPOACTBA.

Poct u pasButue pacreHuid. OHTOre€HE3 LBETKOBOI'O PACTEHHS: CTPOCHHUE
CEMEHHM, CTaJINN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupr u  cxembl: «®DopMbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BolHOE
OIUIOJIOTBOPEHUE Y 1BETKOBBIX pacTeHu», «BereratnBHOe pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuity, «CTpoe€HHE TMOJIOBBIX KIIETOKY,
«Ctpoenue xpomMocoMbl», «Kietounsii mukmy, «Pemnmukanus [IHK», «Mutosy,
«Mernosy, «lIpsamoe u HenpsMoe pa3BUTHE», «l'amMeToreHes y MJIECKONUTAOIINUX U
4eJI0BEeKa», «OCHOBHBIE CTAJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmMato30uasl
MJIEKOIIUTAIOLIEro», «SHlekneTka miekonuraroumero», «KapuoknHe3s B KieTKax
KOpElIKa JyKa», MarHuTHash MOJEJb-alIUINKauus «JleneHue KIeTKW», MOJECIb
JIHK, monens meTada3zHoit XpOMOCOMBI.

JlabopaTopHbie U IpaKTHYECKHE PAdOThI:

Jlabopatopnass pabora Ne 3. «HaOmromeHue mMuTO3a B KIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHass pabora Ne 4. «M3yueHwe CTpOSHHS IIOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mictopust pa3BuTus reHETUKU. Ponb nuronoruun
U SMOPHOJIOTUHM B CTAHOBJICHUM TEHETHUKU. BKiam poccuilckux u 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TeHEeTUKH (TUOPUAOIOTUYECKUIA,
LUTOTE€HETUYECKUM, MOJIEKYJIsIpHO-TeHeTHYeCcKuii). (OCHOBHBIE TIE€HETUYECKUE
NoHsATUA. ['eHeTHYeCKas CUMBOJIMKA, UCIOJIb3yeMasi B CXEMaX CKPEUIMBAHUM.

3aKOHOMEpPHOCTH HACJICIOBAHUS MPU3HAKOB, yCcTaHOBJIEHHbIE ['. MeHnnenem.
MonorubpunHoe CKpenBaHue. 3aKOH eJUHOOOpa3us THUOPUIIOB  TEPBOTO
nokoJieHus. [IpaBuiio TOMUHUPOBaHUA. 3aKOH pacIlCIUICHHs MpU3HaKoB. ['unore3a
YUCTOTHI raMeT. [1omHOe 1 HemoJIHOe TOMUHUPOBAHUE.

JIurubpuaHOe CKpeIMBanie. 3aKOH HE3aBUCHUMOTO HacCIeIOBaHUs IPU3HAKOB.
[{uroreneTnueckre OCHOBBI JUTUOPUIHOTO CKpPEIIMBAaHMS. AHAIM3UPYIOIIEEe
cKkpemuBanue. Mcnonb30BaHne aHAM3UPYIOLIETO CKPEIIUBAHUS ISl ONIPEAECIICHUS
TrE€HOTHUIIA OCOOH.

CuerieHHOe HacienoBanue npusHakoB. Padora T. Moprana no ciemnjieHHOMYy
HaclieIoBaHuIO reHoB. HapyllieHue cienieHns TeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTU. | eHeTMYECKUE KapThl.



I'enetnka mosa. XpoOMOCOMHOE OIIPEAEIICHHE MO0Ja. AyTOCOMBI M ITOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele M reTeporameTHsle opraHus3Mmbsl. HacienosaHue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBoOCTh. BHIbI N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIICCTBEHHAS.
Pones  cpempl B HEHAaclEICTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTUKA
MOJIM(UKAIMOHHOW M3MEHYMBOCTH. BapualmoHHbIi psa U BapualMOHHAs KpUBasl.
Hopma peaknum npusHaka. KogmyecTBEHHbIE M KAayeCTBEHHBIE NPU3HAKA M UX
HOpMa peaknuu. CBOMCTBa MOAM(PUKAIMOHHON N3MEHUYNBOCTH.

HacnenacTBeHHasi, WM TEHOTUIIMYECKAs, HW3MEHYMBOCTb. KoMOMHaTHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM Mpolecc — OCHOBAa KOMOWHATUBHOU
M3MEHYMBOCTU. MyTanmoHHas nu3MeHUuBOCTh. Kiaccudukanust MyTanuii: TeHHBbIE,
XpPOMOCOMHBIE, TEHOMHbIE. HacToTa U NpUYMHBI MyTauuil. MyTtareHubie (hakTophbI.
3aKOH rOMOJIOTMYECKHX PAAOB B HaclieACTBeHHOM n3menunBoctyu H. Y. BaBuiosa.

BresnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka denoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOIBl T'E€HETHUKH
YeJlIoBeKa: FeHeaJIoTnYeCKui, OJM3HEOBBIA, IUTOTEHETUUECKUNA, OMOXUMUYECKHUIH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpeMeHHOE ONIPENICIICHHE TE€HOTHUIIA!
ITIOJTHOTEHOMHOE CEKBEHMPOBAHWE, T€HOTUNMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[1P-ananu3a. HacnencrtBeHHple 3a0oieBaHMsI 4YeNOBEKAa: TIeHHbIE OOJE3HH,
00JIe3HU C HACJIEJACTBEHHOW IMPerpacnoilokEeHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comartnueckne u reHepaTuBHbIE MyTanud. CTBOJOBBIE KIETKH. [IpuHIMIBI
310pOBOro 00pasa >KW3HH, TUATHOCTUKH, MPOPUIAKTUKU U JICYEHHUS] T€HETUYECKHUX
OosiesHel. MeauKo-reHeTUYeCKoe KOHCYJBTHUPOBaHUE. 3HAUYCHHE MEIUIIUHCKOM
TeHETUKH B NMPEAOTBPAILIEHUH U JICYCHUN T€HETUYECKUX 3a00JIeBaHUN YellOBEKa.

JlemoHcTpanuu:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmups! u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHNUE U €r0 HUTOINeHEeTUYEeCKast
OCHOBa», «3aKOH pacIlEIUIEHWs W €ro LUTOTCHETHYECKass OCHOBa», «3aKOH
YUCTOTHl TameT», «JlurubpuaHoe ckpemmBaHue», «LluTomorndeckue OCHOBBI
TUTHOPUIHOTO CKpelMBaHus», «Meiio3», «B3aumonencTBie ajielbHbIX T€HOBY,
«l'eHeTHUECKHE KapThl pPACTEHUM, KUBOTHBIX M YEJIOBEKa», «l'e€HeTHka momiay,
«3aKOHOMEPHOCTH HACJIEI0BAaHHUsI, CUEIJIEHHOTO ¢ MoJom», «KaproTurel yenoseka
U JKUBOTHBIX», «Buael m3MeHunBoctu», «MonauduxanyoHHas H3MEHUHUBOCTHY,
«HacnenoBanue pesyc-pakropa», «l'eHernka rpynm KpoBw», «MyTauuoHHas
U3MEHYUBOCTDHY.

O6opynoBanue: Mojeau-anmukanuu «MOHOTHOPUAHOE CKpEIMBAHKE,
«Hemonnoe nomuHupoBanue», «durubpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuKporpenapaT «J/lpozoduia» (Hopma, MyTanuu
(bopMBI KPBUILEB M OKPACKH Tela), repoapuid «I'opox moCceBHOIM.

JlaGopaTopHble U IpaKTUYeCKUe padoThbI:

Jlaboparopnass padora No 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIIUBaHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopatopHas padota Ne 6. «M3yuenue moaudpukalimOHHOW U3MEHYMBOCTH,
ITIOCTPOEHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPUBOW».

JlabopaTtopuast pabora Ne 7. «AHanmu3 mMyTanuid y Ipo30¢duiIsl HAa TOTOBBIX
MHKponpenaparax».

[Ipaktnueckass pabora Ne 2. «CocraBieHHME M aHaJU3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa M IPOLECC. 3apOKACHUE CENEKIHH M JTOMECTHKALMS.
VYuenue H. . BaBuioBa o 1ieHTpax NpoUCXO0KIEHUS 1 MHOTOOOpa3usl KyJIbTypPHBIX
pacTeHuil. LIeHTpbI IpOMCXO0KAEHUS JOMAIIHUX KXUBOTHBIX. COpT, MOpoAa, ITaMM.

CoBpeMeHHbIE METO/Ibl CeNleKIIMU. MaccoBbIi U MHIUBUYaJbHBIA OTOOPHI B
CEJIEKIIMM pACTEHUM M KHUBOTHBIX. OLEHKa »KcTepbepa. bBIM3KOpOACTBEHHOE
cKpemuBaHue — HWHOpuauHr. Yucras nuHug. CKpenMBaHUE 4YHUCTHIX JIMHUM.
I'erepo3uc, wiu rubpuanas cuwia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHI.
Otnanénnas rudpunuzanus u e€ ycnexu. VMICKkycCTBEHHBII MyTareHe3 U Mojy4eHue
MTOJUIUIONIOB. JJOCTHKEHNSI CENEKINN PACTEHHM, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacib MPOU3BOJCTBA. | €HHAsg WHXKEHEpPHUA. OTaIlbl
co3ganusi pekomOunantHoM JIHK wu TpaHcrennsix opranusmMoB. KieTtouyHnas
uHxeHepusa. KiietouHnsle KyabTypbl. MUKpPOKJIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KiionupoBaHnue  BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3WCTBEHHBIX  OpPraHU3MOB.

Okosornueckue M 3Tthueckue — npobmembl. MO - reHermyecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. /I. Kapneuenko, M. O.
HBaHOB.

Tabmuiet u cxembl: KapTa «LleHTpbl NpPOUCXOXKACHUS W MHOT00O0pasus
KYJbTYPHBIX pacTeHui», «llopoabl JoMamHUX >XKMBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenmity, «Otnanénnas rudpuansanus», «PadoTel akagemuka M. ®@. BanoBay,
«Ilomunnounusa», «OObeKTh OWOTEeXHOMOTUM», «KIleTOUHbIE KYJIBTYpHl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U nepeHoC TeHOB, XPOMOCOM).

O6opynoBaHue: MYJISKU TUIOJIOB M KOPHEIUIOAOB TUKUX (DOPM M KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlabopaTopHble M mpaKkTHYecKHe padoThbI:



Okckypcusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJIEKLMHM pPAacTeHUd U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOMCHIBITATENBHBI ~ YYacCTOK, B TEIUIMYHOE XO3SAMCTBO, J1a0OPATOPHUIO
arpOyHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KITACC

Tema 1. DBoTIOLIMOHHAS O0HOJIOTHA.

[IpeanochbUIKM BO3HUKHOBEHUS! HBOJIIOLMOHHON TEOPUHU. BOIIOIMOHHAS
Teopus U €€ MecTo B OHOJOTMH. BiusHME 5BOMIOIMOHHON TEOPHH HAa Pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CeuzerenbctBa  3BomronnH. [lameoHTONIOrMYECKHE:  IOCIEN0BATEIBHOCTD
NOSIBJICHUS BUJOB B TMaJICOHTOJOTMYECKON JIETONHCH, TEPEXOAHbIE (POPMBI.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJICTBA M pPa3iuuusi SMOPHUOHOB pPa3HBIX BHUJOB
MO3BOHOYHBIX. (CpaBHUTENHPHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHaJOTUYHbIE,
pyIUMEHTapHblE€ OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJIE€ACTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX NyTeH y BCeX
OpraHU3MOB.

OpomonnonHas teopuss Y. JlapBuna. Ilpennocbulkm BO3HHKHOBEHHMS
JapBUHM3Ma. JIBMKylue cuiibl 3BOMIONMM BHIOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE IPU OTPAaHUYEHHOCTH PECYpPCOB, HEONpPENEIEHHAs W3MEHYUBOCT,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3Bostonuu (CTD) u € 0OCHOBHBIE MOJOKEHHUS.

MukposBomonus. [lonynsuus kak equHUIA BUA U SBOJIOLIMH.

JBrokymue cuibl ((pakTopbl) SBOJIONUUA BUIOB B Mpupoge. MyTarmoHHBIN
npouecc M KOMOMHATHBHAs M3MEHYMBOCTh. llomynsnnMoHHBIE BONHBI U Jpeild
reHoB. M301us 1 MUTrpanus.

EcrtecTBeHHbIl 0OTOOp — Hampamistouui ¢akrop sBomonuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IprcnocoOaeHHOCT, OpPraHU3MOB Kak pe3yjibTaT 3Bojiouuu. [Ipumepsr
MIPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(h03bl U UAHOATATI TAIUH.

Bun u  BumooOpazoBanue. Kpurepuum Buma. OcHoBHbBIE  (HOPMBI
BUJ1I000pa30oBaHus: Teorpaduueckoe, 3K0JIOrHIECKOe.

Maxkpospomonisi.  dopmbl  3BosfoLMHU:  (UTIETHYECKas, JIUBEpreHTHas,
KOHBEPTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOJIOLUN.

[IpoucxoxneHne OT HecleNMaIU3UPOBAHHBIX NpenkoB. lIporpeccupyronias
cnenuanu3anusa. AJanTuBHas pagualus.



JdeMoHcTpanuu:

[Toptpetst: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
Bbap, 2. I'ekkenb, @. Mromep, A. H. Ceepiios.

Tabmuupl u cxemsbl: «Pa3BUTHE OPraHUYECKOrO0 MUpa Ha 3emiie», «3apOobIln

NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «@Popmel  OopbObI 32
cyuiecTBoBaHue», «EcTecTBeHHBIH 0TOOpP», «MHOroo0pasue COpTOB PacTEHHID,
«MHoroo0Opasue 1opoJ KUBOTHBIX), «ITonmymsanumny, «MyTtanuonHas

U3MEHUYHMBOCTB», «Apomopdo3b», «Mnuoagantamum», «OOmas nereHepanus»,
«/IBmkymue cunel 3Bomonum», «Kapra-cxema wapmpyra nyremectBus Y.
Hapeuna», «bopsba 3a cymiecrBoBaHue», «IIpucnocoOIeHHOCTE OpPraHU3MOBY,
«I'eorpaduueckoe Bun000pa3zoBaHue», « IKOJIOTHYECKOE BUI000PA30BAHHEY.

OOopynoBaHue: KOJUIEKLHS HACEKOMBIX C Pa3IMYHBIMU THUIAMHU OKpPACKH,
Ha0op IUIOJIOB M CeMsiH, KoJulekuus «lIpumepbl 3alUMTHBIX MNPUCIOCOONIEHUHN Y
KUBOTHBIX», MOJieNnb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLUNY», 00bEMHAs MOEIb
«CTpO€eHHE rOJIOBHOTO MO3ra IO3BOHOYHBIXY.

buoreorpaguueckass kapra Mupa, Koiekuus «@DopMbl COXPAHHOCTH
HCKOIMAeMbIX JKMBOTHBIX M pacTeHui», wmoxaenp anmumkanusa «llepekpéct
XpOMOCOM», BIIayKHbIE npenapaTsl «PazBuTre HaceKoMoroy, «Pa3BuTue JIATYIIKI,
Mukpornpenapar «/Ipozoduna» (Hopma, MyTanuu (GOpMBI KpPbUIBEB U OKPACKU
Tena).

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

Jlaboparopnass pa6ota Ne 1. «CpaBHeHME BHJIOB MO MOP(POIOrHYECKOMY
KPUTEPHIO».

Jlabopatopnast padota Ne 2. «Onucanue mprucnoco0JICHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHay4yHble NpEACTaBICHUS O 3apOXKJIECHUU >KW3HU. HayuHble rumoresbl
BO3HUKHOBEHUS KM3HM Ha 3emie: aOuoreHe3 M mNaHcnepMus. XHUMUYecKas
HBOJIIOLIMA. AOUOTEHHBI CHHTE3 OPraHMYEeCKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOM 3BOIONMU. HavanbHble 3Tansl
ouonornyeckoi sBomonuu. I'mnoreza PHK-mupa. ®@opmupoBanne memMOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHE MpPOTOKJIETKH. IlepBble KIETKM M UX HBOJIIOLUS.
@opMHpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie no spaMm u nepuojaM. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. I[laneo3oiickas spa u €€ TmepUOAbl: KEeMOPUMCKUIA,
OPIOBUKCKUH, CUIIYPUHUCKUN, T€BOHCKUN, KAMEHHOYT OJIBHBIN, IEPMCKUU.

Me3o30KicKkas 3pa v €€ NEPUOIbL: TPUACOBBIN, FOPCKHUI, MEJIOBOM.



KaliHo3olickags »2pa ©W €€ mNepuoAbl: MNAJICOTCHOBBIM, HEOTCHOBBIH,
AHTPOTOT€HOBBIN.

XapaKTepucTuKa KiuMmaTa M TeoJIOTMYecKuX MporeccoB. OCHOBHBIE ATalbl
HBOJIIOIIMMA PACTUTENBHOTO M KUBOTHOTO MHpa. ApoMOpdo3bl Yy pacTeHUul u
XKUBOTHBIX. [[0siBIIEHHE, pacUBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucrteMa OpraHM4YecKOro Mupa KakK OTpPaK€HHE 3BOMOIUU. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPTraHU3MOB.

DBOJIIOLHS YeJIOBEKa. AHTPOIONOrUs Kak Hayka. Pazputue npeacTaBieHU O
MIPOUCXOXKJICHUH 4YelnoBeka. MeTtonpl u3ydeHus aHTponoreHe3a. CXoacTBa u
pasIuyus 4eJI0BEKa U KUBOTHBIX. CHCTEMAaTHUECKOE MTOJIOKEHUE YEJIOBEKA.

JBmxymue cuiibl (pakTopsl) aHTpornoreHesa. HacnencrsenHas H3MEHUYMBOCTD
U €CTECTBEHHbII 0TOOp. OOIIECTBEHHbIM 00pa3 >KW3HU, HW3rOTOBJIEHUE OpYyIUl
TPYJa, MBILUJIEHUE, PEYb.

OCHOBHBIE CTaUU U BETBU JBOJIIOLIMM YEJIOBEKA: ABCTPAIONUTEKHU, UeroBek
yMenbld, YenoBek npAmMoxonsmud, YenoBek HeaHAEpTaIbCKuK, UYenosek
pazymHblii. Haxogku HCKONaeMbIX OCTaTKOB, BpPEMs CYILECTBOBaHUS, 00JacTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUSL.

YenoBeueckue  pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPONEOUHAS
(eBpaszuiickasi),  Herpo-aBCTpaJiougHas  (dKBaTOpuaibHasi),  MOHTOJOUHAs
(a3maTcko-aMepuKaHCKasg).  YepTbl  MPHUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YeJIOBEUECKUX pac K YCJIOBHSIM CYIIECTBOBaHUSA. EIMHCTBO Ye€lIOBEYECKUX pac.
Kpuruka pacusma.

JemoHcTpanuu:

IToptpetsl: @. Penu, JI. Ilactep, A. M. Onapun, C. Mumep, I'. FOpu, 4.
JlapBuH.

Tabmuner u cxembl: «Bo3HukHOBenne CoHEUHOM CHCTEMBI», «Pa3BuTHe
opraHudeckoro wMupa», «PacturenpHas  KkieTtka», <«KuBOTHas  KieTKay,
«IIpokapuoTnueckast kierka», «CoBpeMEHHas CUCTeMa OpPraHHMYEeCKOrO MUpay,
«CpaBHEHHE aHATOMMYECKHX YEpPT CTPOCHHUS 4YEJIOBEKA U YeIIOBEKOOOpa3HBIX
0o0e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOTMUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeJloBeKay, «JlpeBHenmme moam», «IpesHune mromm», «llepsbie
COBPEMEHHBIE JIIOINY», «HeToBeueCKue pacoh».

O6opynoBanue: MYJISIKA «IIpoucxoxaeHue  4yeIOBEKay (6rocThI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEpTalblla, KPOMAaHbOHIIA), CIICTIKU WIH
U300paKEHHUST KaMEHHBIX OpYAWM MEepBOOBITHOIO YeloBeKa (KaMHU-YOIIEpHI,
pyomia, ckpebna), TreoxpoHojoruyeckas Tabnuia, KoJjuiekuus  «Dopmbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX M PACTEHUI».

JlabopaTopHble M mpaKkTHYecKHe PadoThI:



[Ipaktuueckas padora Ne 1. «/3yueHue UCKOMAEMbIX OCTAaTKOB PACTCHUU U
KUBOTHBIX B KOJJIEKIIUSX).

DKCKypcHsl «OBOJIIOIUS OPraHUYECKOro mMupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIU WIN KpaeBEAUYECKUI My3€e).

Tema 3. Opranusmsl U OKpYy Kamomas cpeaa.

DKOJIOrus Kak HayKa. 3alaud U pas3Aeiibl SKOJOTHUH. MeETOIbl S3KOJIOTMYECKUX
HCCJIEI0BAHMUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl OOMTaHUST OPraHU3MOB: BOJHAs, HAa3€MHO-BO3/YILHAs, [MOYBEHHAas,
BHYTPUOpPraHU3MEHHAs.

Okonoruueckue ¢akropbl. Krnaccudukanmuss 5SKOIOrMueckux (HaKTOpoB:
abuoTuueckre, OHOTHYECKHME U aHTPONOreHHbIE. JIeHCTBHE 3KOJOTHYECKHX
(aKTOpOB Ha OPTAHU3MBL.

AbGuoTtnueckue (akTopbl: CBET, TEMIIEpaTypa, BIaxHOCTb. dDoToneproansm.
[IpucniocoOnenust  opraHM3MOB K  J€MCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buotnueckue ¢pakropbl. Buasl OMOTHUECKUX B3aUMOJICHCTBUN: KOHKYPEHIUS,
XUIIHAYECTBO, cUMOMO03 U ero ¢opmel. Ilapazutusm, koomepauus, MyTyaau3M,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M, HEUTpaIU3M.
3HaueHne OMOTUYECKUX B3aUMOJECHCTBUN JJIsi CYLIECTBOBAHMSI OpPTraHU3MOB B
PUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE  XapaKTepUCTUKHU mnonyjsauud. (OCHOBHbIE —MOKa3aTenu
MOMYJISIUUUA: YHMCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJmHaMuKa YuCI€HHOCTH MOIMYJISIIUN U €€ peryssuus.

JlemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. 'ekkensp.

Tabmuupbl u cxemsl: kapta «llpupognbie 30HbI 3emuany, «Cpenbl 0OMTaHUS
opranusmoBy», «®oronepuoausm», «llonymaum», «3aKOHOMEPHOCTH pOCTa
YHUCJIEHHOCTHU NOMYJISIIMU HHDY30pun-TyPenbku», «[lumensie nenm».

JlaGopaTopHble 1 NpaKkTUYeCKHEe padoThI:

Jlabopatopnas pabora Ne 3. «Mopdomornyeckne 0COOEHHOCTH PACTCHHUI U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padora Ne 2. «[Togcuér mIOTHOCTH MOMYJISAINNA Pa3HBIX BUIOB
paCTEHUI.

Tema 4. Coo0miecTBa M IK0JIOrH4YeCKHE CUCTEMBbI.



Coo01iecTBO OopraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,
NpOoCTpaHCTBEHHas, Tpoduueckas (muuieBas). Buabl-momuHanTel. CBsizu B
ouoreHo3e.

Oxonornyeckue cucteMmbl (dkocuctemsl). [lonarne 00 »sKocucreme U
ouoreorieHo3e. @DYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJIYIEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BeIeCTB U MOTOK PHEPIHUH B HKOCUCTEME.
Tpoduueckue (nuiieBsie) ypoBHU dKOCHCTeMEBI. [luimieBbie nienu u cetu. OCHOBHBIE
MOKa3aTeId 3KOCHCTEMBbL: OMoMacca, MPOAYKLHS. ODKOJOTMYECKHE MNUpaMUIbL:
MPOJIYKUHH, YHUCIEHHOCTH, Ouomacchl. (CBOHCTBa 3KOCHUCTEM: YCTOMYUBOCT,
camoperyJsinus, pazsutue. CyKueccusl.

[IpupoaHBIE 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOHWHOTO
WJIU IIUPOKOJIMCTBEHHOTO JIeCa.

AHTpONOr€HHBIE  3KOCHUCTEMBI.  ATpPO3KOCHCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U yPOOIKOCUCTEM.

buopasHooOpazue kak (akTop ycToWumBocTH 3KocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o ouwocdepe. I'paHuiibl, cOCTaB U CTPYKTypa
ouochepnl. Kuoe BemiectBO U ero (QyHkuuu. OcobeHHOcTH Ouocdepsl Kak
r100anpHOM 3KOCUCTeMbl. JlMHaMuyeckoe paBHOBecMe U oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOr€OXMMUYECKUE LUKIIbI 3JIEMEHTOB (yriepoaa,
azota). 30HATbHOCTH Orocheprbl. OCHOBHBIE OMOMBI CYIIIH.

UenosedecTBo B Ouochepe 3emiin. AHTPOIIOTEHHbBIE U3MEHEHUs B Ouocdepe.
I'moGanpHbIE PKOJOTHUYECKUE TTPOOIICMBL.

CocyuiecTBoBaHH€E IPUPOBI U yenoBeuecTBa. CoxpaHeHne Onopa3sHooOpasus
KaK OCHOBa ycToWumBocTH Ouocdepsl. OCHOBa palMOHAIBLHOTO YIPaBIEHUS
MPUPOIHBIMH PECYypCaMu U MX MCIOJIb30BaHME. JJOCTHKEHUS OMOJIOTMH M OXpaHa
IPUPOABIL.

JdemoHcTpanuu:

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

Tabmuupbl u cxemsl: «Ilumessie 1enu», «bUOLIEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie coobmiectBa», «llenmu mnuTaHuA», «IKOJOTHYECKas MUPAMUIAN,
«buocepa u yenoBek», «IKOCUCTEMA HMIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jjeca», «buoreHo3 Bogoémay, «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHbIE BO3/ICUCTBUS HA IPUPOAY», « BakHeille HCTOYHUKY 3arps3HEHUs
BO3/lyXa M TPYHTOBBIX BOA», «llouBa — BakHeillas cocraBisomias ouocdepob»,
«®akTopel  gerpajauuu  nouB»,  «llapHukoBbli  3dekT»,  «DakTOphI
paZMoOaKTUBHOTO 3arpsizHeHus: Ouocdeprr», «OOmas cTpykTypa Ouocheps»,



«Pacnipoctpanenne xuzHu B Ouocdepe», «O30HOBBIA »dKpaH Ouocdepsi»,
«Kpyrosopot yriepoaa B ouocdepe», «kKpyroBopot a3ora B Ipupoze».

ObopynoBanue: Mojelb-anmIuKanus «TUIUYHbIE OMOLIEHO3bI», TrepOapwHii
«PacTtutenpHbIe cO00IIECTBa», KOUIEKIMN «brorienosy, «Bpeautenn BakxHEHIIHX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYp», T€pOapuu U KOJUIEKIIMU PACTEHUM U )KUBOTHBIX,
IpUHAJIESKAIINE K Pa3HBIM dKOJOTMYECKUM IpyIaM oxHoro sunaa, KpacHas kaura
Poccuiickoit ®enepannu, u300pakeHHUs OXPAHIEMBIX BHUIOB pPACTEHUH U
KUBOTHBIX.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA  IIPOI'PAMMbLI 11O
BMOJIOTMN HA  BA30OBOM  VPOBHE CPEJIHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cormacuo ®I'OC COQO, ycraHaBiauBalOTCs TpeOOBaHUS K pe3yibTaTam
OCBOGHHUSI  OOy4aloOIIUMHUCS  MPOTpaMM  CpeaHero  oO0miero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B crpykType JHMYHOCTHBIX PE3YJIbTATOB OCBOCHUA mpeamera «buomorus»
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONINE: OCO3HAHUE OO0YYAIOIMMUCS POCCUUCKON
FPaXJaHCKOM HIICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONPEJACIICHUIO, HaJIM4YhMe MOTHBAallUU K  OOydyeHHI0  OHMOJIOTHH,
L[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHH JIMUHOCTHU HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAJAMIMN pa3BUTHS OHOJIOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIIOCOOHOCTH OOYYArOIIMXCSI PYKOBOJICTBOBATHCS B CBOECH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM ~ YCTAaHOBKAMH, MPUCYLIUMH CHCTEME
OMOJIOTHYECKOTO0  00pa30oBaHMs, HAJIMYHUE SKOJOTMYECKOrOo  IMPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIAHBI.

JInuHOCTHBIE pe3ysbTaThl OCBOCHUS mIpeaMera «buonorus» mocTurarorcs B
€IMHCTBE Yy4eOHOM ¥ BOCHUTATEIBHOW JIEATETBHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUUCKUMHU COLMOKYJIBTYPHBIMH, HCTOPUUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMA B OOIIECTBE NpaBUJIaMU U HOPMaMH
MOBEACHUS M CIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHMS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEHM IMIO3UMLUMUM JIMYHOCTH, [ATPUOTU3MA,
YBOXKEHHUS K 3aKOHY U MPABOMOPSAKY, YEIOBEKY TPYJla U CTAPIIEMY MOKOJEHHIO,
B3aMMHOI'0 YBaXXE€HUsI, OCPEKHOTO OTHOIICHUSI K KYJbTYPHOMY HAaCIEIUI0 U
TpaaulIMsIM MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoit ®enepaiuu, nNpupose u
OKpYXarouieu cpene.

JImaHOCTHBIE pe3yabTaThl OCBOGHUS ydeOHoro mpeamera «buomorusy»
JIOJDKHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIMIMXCsl pPYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllUl, TO3UTHUBHBIX  BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
ONbITA U ONbITA AEATEIBHOCTA B IMPOLECCE pPean3ali OCHOBHBIX HaIpPaBJICHUN
BOCMUTATENILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS



c(hOpPMHUPOBAHHOCTh IPaXKAAHCKOU MO3UITMK 00YYaIOIIerocs Kak aKkTUBHOTO M
OTBETCTBEHHOTO YJICHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00s3aHHOCTEH, YBAXKEHHUE 3aKOHA
Y MPABONOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM ACATEILHOCTH MPHU CO3TaHUU YICOHBIX
IPOCKTOB, PpEIICHHWM YYeOHBIX H II0O3HABAaTENbHBIX 3a7a4, BBITOJIHECHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3UIIMIO II0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YYUTBIBATH B CBOMX JICHMCTBUSIX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH ¢ pa3HbIMU YOEKICHHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMH U
COIIMAJIbHBIM IOJIOKECHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B TIPOILIECCE COBMECTHOIO BBIITOJIHEHHUS
y4eOHBIX, II03HABATEIIBHBIX M HCCIEI0BATEIIbCKUX 3a7ad, yBaXUTEIbHOTO
OTHOIIIEHUS K MHEHUIO OIIMOHEHTOB IIPH OOCYKJCHUU CIOPHBIX BOIMPOCOB
OMOJIOTHYECKOTO COJICPKAHUS,;

FOTOBHOCTH K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUUCKOMN TpaKIaHCKOW MJICHTHYHOCTH, MTaTPHOTHU3MA,
YBOKEHHUSA K CBOEMY HapOJly, YyBCTBA OTBETCTBEHHOCTH Tiepen PoauHoi, ropaoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM f3BIK U KYyJNbTYpYy, IPOLLIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LIECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACHEAUIO U MAMSATHUKAM MPUPO/IBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CITIOCOOHOCTh OIICGHMBATh BKJIAJI POCCHHCKMX YUYEHBIX B CTAHOBJICHUE M
pa3BUTHE OWOJOTHMH, TOHUMAHHUS 3HAYCHHUS OWOJIOTMM B TO3HAHMM 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

uaeiHas yO0eJIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO M 3amure (OTeduecTBa,
OTBETCTBEHHOCTb 32 €r0 Cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOrO HAPOa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HAHME JINYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy IyIIIErO;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POAUTEIAM, CO3JAHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccun;



4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHONIEHUE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILECHU;

MMOHUMAaHUE AMOLIMOHAJILHOTO BO3ICHCTBHS JKUBOW MTPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPAQXEHUIO B Pa3HbIX BHJIAX HMCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

S5) ¢m3uuyeckoro BocnMTaHUA, (POPMHMPOBAHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJBHOIO 0J1arONOJyYHs:

MOHMMAaHUE W pealu3anus 3J0pOBOr0 U 0Oe30macHOTO 00pas3a KHU3HU
(3m0poBO€  mMHUTaHWE, COONIOJEHHWE  TUTHEHMYECKUX TpaBUI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUH M OTIbIXa, peryispHas Quzndeckas
AKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHUMAHHE 1EHHOCTH TMPaBWJI HWHAUBUIYAIbHOTO M  KOJUIEKTUBHOTO
0€3011acCHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HHU JIFOJEH;

OCO3HaHUE MOCJIEICTBUN M HENPUATUS BPEIHBIX NPUBbIUEK (YNOTpeOieHus
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY0JI00ueE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOTUYECKOM M COLMAIbHOM
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATH TAaKYIO JI€ATEIIbHOCTD;

MHTEpPEC K Pa3nu4HbIM cdepam NpoPecCHOHAIBHON NIEeSTENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oynaymeld mnpodeccud U peaTn30BbIBAThH
COOCTBEHHbBIE KU3HEHHBIE IIaHBbI;

FOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpPA30BaHMUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHMSA

HKOJIOTMUYECKH 11e7eco00pa3Hoe OTHOILIEHUE K MPUPOIE KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIIICHUE YPOBHS JKOJOTMYECKOW KyJIbTYphl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHUS TIOCTYNIKOB UM OLEHKM WX BO3MOXHBIX MOCIHEACTBUM ISt
OKpYXaroulen Cpepl;

OCO3HaHUE TJIOOATBHOTO XapaKTepa 3KOJOTHYECKHUX MpoOJieM U MyTell ux
pelIeHus;

CIIOCOOHOCTH MCIOJIb30BaTh MPUOOPETaEMbIE MTPU U3YUEHUU OMOJIOTUN 3HAHUS
U YMEHHMS TIpU  PpEIIEHUH TMpoOJeM, CBS3aHHBIX C  palUOHAIBHBIM
NPUPOIONOIb30BaHUEM  (COOMIOJIEHHE  TpaBWJ  TOBEACHHS B MPHUPOJE,



HaIIPaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B DKOCUCTEMAax, OXpPaHy BHJOB,
IKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HENPUATUE ICUCTBUM, IPUHOCAIINX BPE] OKPYKAKOLIEH IPUPOJHON
cpene, YMEHHE MPOTHO3MPOBAaTh HEOIArONpPHUSATHBIE HKOJOTMYECKUE MOCIEACTBUS
OPEANPUHUMAEMBIX IEHCTBUI U NIPEAOTBPALIATh UX;

HAJIMYKAE PA3BUTOTO JKOJOTHUYECKOIO0 MBIIUICHUS, 3KOJIOTHUECKONW KYJIBTYPBHI,
OmbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSA MMH B II03HABATEIbHOM, KOMMYHMKATUBHOM W COLIMAIBHOMN
MIPAKTHUKE, TOTOBHOCTH K yYaCTUIO B MPAKTUYECKON AEATEIBHOCTH 3KOJOTHYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHUA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKM M OOLIECTBEHHON MpPAaKTUKH, OCHOBAHHOI'O HA JHAJIOTE
KYJIBTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOM W YWTATEIbCKOM KYJIBTYpPbl KaK CpEACTBa
B3aMMOJICHCTBHS MEXY JIFOJABMU U MIO3HAHUS MUDA;

MOHMMaHWe creuupuKu OUOJIOTUM KaK HayKH, OCO3HaHMUs €€ pOJikd B
(OpMHpPOBaHMK PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JAaHUM LEIOCTHOTO
IpeCTaBlIeHUs 00 OKpY)KalolleM MHUpE KaKk O €AMHCTBE NMPHUPOAbI, UeJIOBEKa U
oOuiecTBa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEW U pEIIEHUU NpodiemM
COXpaHEHUs! MPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMM AJI1 COBPEMEHHOW LIMBUIIM3ALUU:
o0OecrieyeHnss HOBOTO YPOBHS DPa3BUTHUS MEAMIMHBI, CO3[JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTMM,  CIIOCOOHBIX  pellaTh  PEeCcypCcHble  MpOoOJEeMBbl  pa3BUTHUS
YeJI0BEUYECTBA, IMOMCKA MyTEeH BBIXOJa U3 INIOOATBHBIX HKOJIOTHMYECKUX MPoOsieM U
o0OecrieyeHuss  Mmepexoja K  YCTOMYMBOMY  pa3BUTUIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJIYYEHWHU OMOJOTMUECKUX 3HAHUM B LEJAX
MOBBILICHUST  OOIIEH  KyJbTypbl, €CTECTBEHHO-HAy4YHOH TI'paMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTH OOywaromuxcs, (popmupyeMoi
IpY U3y4YEeHUU OMOJIOTHH;

ITOHUMAHUE CYIIHOCTU METOAOB TO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WHCIOJIb30BaTh IIOJIy4aeMble 3HAHUS JJs aHalu3a U
OOBACHEHHUSI SIBJICHUI OKPYXAIOLIEr0 MHpAa W MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHHUE JenaTb OOOCHOBAHHBIE 3aKJIIOYEHUSI HAa OCHOBE HAy4YHbIX (AKTOB U
UMEIOIIUXCS JaHHBIX C LIEJIbIO TIOJYYEeHHsI IOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIL30BaTh OHOJOTHYCCKHE 3HAHUS JJIs1
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYallUAX,

OCO3HaHUC ILICHHOCTH H&y‘-IHOfI ACATCIbHOCTH, T'OTOBHOCTL OCYIICCTBIIATH
IMPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIIbHOCTh MHAUBUAYAJIbHO U B I'PYIIIIC,

T'OTOBHOCTb u CITOCOOHOCTh K HCIIPCPBIBHOMY O6pa3OBaHI/IIO 141
caMoo6pa3013aHmo, K AaKTHBHOMY IIOJIYUYCHHUIO HOBBIX 3HAaHUH TI0 OWOJIOTHHM B
COOTBCTCTBUH C KXN3HCHHBIMU HOTpe6HOCT51MI/I.

METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yiabTaThl OCBOCHHUS y4deOHOro mpemMera «buosorwsy»
BKJIFOYAIOT: 3HAYuUMble I (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS
MEXIMCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIeHAayYHbIC MOHATHS, OTpaKaroIlue
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpPa W CIHENH(PUKY METOIAOB ITO3HAHUSA,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBICHHE, MPOIIECC,
CHUCTEeMa, Hay4YHBbIH (pakT, NMPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccie0BaHue, HabIoIeHUE, U3MEPEHUE, DKCTIEPUMEHT U JIPYTHUX ), YHUBEPCAJIbHBIC
ydeOHbIe JeHCTBHS  (IMO3HABATENIbHBIE, KOMMYHHKATUBHBIC, PETYJISATHBHBIC),
obecnieunBaronie GopMupoBaHue (PYHKIUOHAIBHOW IPAMOTHOCTH M COLIMAIBHOM
KOMIIETEHIIMM ~ OOy4YarolMxcsl, CHOCOOHOCTh  OOydYaromuxcsi  HCIOJIb30BaTh
OCBOCHHBIE MEXJIUCIUIUTMHAPHBIC, MUPOBO33PCHUECKHE 3HAHUS M YHUBEPCAJIbHBIC
ydeOHbIE IUCTBUS B TIO3HABATEILHOMN U COIMATLHOM MPaKTHKE.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPETHEro O0O0IIero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBJaanenue YHHUBepPCAJIbHbIMH y4eOHBIMHU NMO3HABATEILHBIMH
AEUCTBUSAMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOATENIbHO  (OpPMYNIHPOBAaTh W aAKTyalIH3WpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh MPH OCBOCHHUM 3HAHMN MPUEMBI JIOTHYECKOTO MBIIUICHHS
(amanm3a, cCMHTE3a, CpaBHEHUS, KiacCU(UKaIKu, 0000IICHNUS), PAaCKPhIBATh CMBICI
OMOJIOTUYECKUX TOHATUN (BBIACISTH WX XapaKTepHbIE MPU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpeNeNnsaTh IIENM JCITCIIBHOCTH, 3aJaBas TMapaMeTpbl M KPUTEPHH WX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMU LIETISIMU;

HCIIOJIB30BaTh OMOJIOTHYECKUE MOHSATHS I OOBICHEHHUS (DaKTOB M SBICHHUI
YKABOU IIPUPOJBI,



CTPOUTH JIOTUYECKHE pacCykAeHUs (MHAYKTUBHBIC, JCIYKTUBHBIC, IO
aHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTHM W TPOTHUBOPEUMS] B paccMaTpUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

MIPUMEHSATH CXEMHO-MOJIETIbHBIE CPEJICTBA JJIsl MPEACTABICHUS CYIIECTBEHHBIX
CBA3€H W OTHOIIEHWH B M3y4aeMbIX OHOJIOTMUECKHX OOBEKTaX, a TaKkKe
NPOTUBOPEUYHMIM PA3HOTO POJIa, BBIABICHHBIX B Pa3IMYHBIX HHPOPMALIMOHHBIX
HMCTOYHUKAX;

pa3zpabaThiBaTh IUIAH PELICHUS NPOOJIEMBbl C YY4ETOM aHaIM3a HMMEKOIIHUXCS
MaTepUalbHbIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTbh KOPPEKTHUBHI B JIESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJIHATH pad0Ty B YCIOBUSAX PEATBHOT0, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE TeHCTBUS:

BJIa/ICTh HaBbIKAMU Y4EOHO-MCCIIEAOBATEILCKOM U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMM  pa3pelieHus MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY MOUCKY METOJIOB PELIECHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

UCIIOb30BaTh pPa3JIMYHbIE BUABl JESITEIBHOCTH II0 IMOJIYYEHUIO HOBOTO
3HAHUS, €ro MHTEpIpeTalui, NpPeoOpa3OBAHMI0 M MPUMEHEHHIO B Y4YEOHBIX
CUTYaLIMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLUATBHBIX IPOEKTOB;

dbopMupoBaTh HAYYHBIM TUIT MBIIUICHUS, BIAJETh HAYyYHOU TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (QOpPMyNIHpPOBaTH COOCTBEHHBIC 3a7aull B 00pa3oBaTENbHOMN
NEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJIATh [PUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJlU3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUMOTE3y €€ pELICHUs, HAXOAUTh APTyMEHThI I JI0Ka3aTeJbCTBa
CBOUX YTBEPXKIACHUM, 3a/1aBaTh MapaMETPbl U KPUTEPUH PEILICHHUS;

aHaIM3UpPOBaTh IMIOJYYEHHbIE B XOJI€ PEUICHUsS 3aJayd  Pe3yJbTarThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh II€JICHANPABICHHBIM MOMCK MEpeHoca CPEeACTB U CHOCOOOB
NercTBUS B MPO(ECCUOHAIBHYIO CPEY;

YMETh TEPEHOCUTh 3HAHUS B TMO3HABATEIbHYI0 M MPAKTUYECKYIO 00JacTh
AKU3ZHENIEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;



BBIJIBUTaTh HOBBIE WJEH, MpeAJiaraTh OPUTHMHAJIbHBIC TMOJXOJbl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) paGora ¢ uHpopManHe:

OpPUEHTHPOBATHCS B PA3NUYHBIX UCTOYHHKAX MH(OpMaIHK (TeKCTe yueOHOTro
nocoOusi, Hay4YHO-TIOMYJSIPHOM  JuUTepaType, OWOJOTMYECKUX CIIOBapsAX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B HWHTepHeTe), aHaIM3UpOBATH
MH(GOPMALIMIO PA3TUYHBIX BUJIOB U (OPM IpEICTaBICHHS, KPUTUYECKU OIICHUBATDH
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMyTUpOBaTh 3ampOChl U MPUMEHITH Pa3IWYHBIE METOJIbI MPU TMOHCKE U
otbope Ouonormueckoi MH(POpMaMKU, HEOOXOAUMOM Ui BBINOJHEHUS Y4EOHBIX
3ajiay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOT'O HCIIOJIb30BAHUS Pa3IHMUHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  GOpMy  MpEeACTaBICHUS
Oouonoruyeckoi nHPopMaluu (CXemsbl, rpaduKu, TUarpaMmbl, TAOIHUIIbI, PUCYHKH U
Apyroe);

WCIIONIb30BaTh HAYYHBIH S3BIK B KayecTBE CpeacTBa Mpu pabore ¢
Oouonornueckod uHGpoOpMauuen: MPUMEHATb XHUMUYECKHE, (U3NYECKUEe U
MaTEeMaTUYECKUe 3HAKU M CUMBOJBI, (opmysbl, abOpeBUaTypy, HOMEHKIATYDY,
WCIIONIb30BaTh W TPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIaJIETh ~ HABBIKAMU  pacllO3HABaHUS W 3alIUTHl  HHPOpPMAIUH,
UHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHY J1€CTBUSIMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKAIIUM BO BCeX cepax KU3HU, aKTHBHO y4acTBOBATH
B JMAJIOTe€ WJIM JTUCKYCCHM IO CYIIECTBY 00CyXkaaeMoil Tembl (YMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJICHHS OTHOCUTEIHHO BBITTOJIHEHHS TIpe/jiaraeMoun
3a/laud, yYUTHIBAaTh MHTEPECHl U COTJIACOBAHHOCTH TMO3UIIMN APYTHX YYaCTHUKOB
JManora Wil JUCKyCCUN);

pacrmo3HaBaTh HEBepOAJlbHBIE CpEACTBA OOINEHWS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(IUKTHI K BECTH MIEPETOBOPHI;

BJAJIETh PA3NMUYHBIMUA CIOCOOAMH OOIIEHUS W B3aWMOJACWUCTBUSA, MOHUMAThH
HaMEpPEHUs JPYTUX JIOCH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHHE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIMpOoBaTh CBOU BO3PAKEHUS;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHHSI C HUCIIOJIb30BAHUEM
A3bIKOBBIX CPEJCTB.

2) COBMeCTHAs JeSTeJbHOCTh:

MIOHUMAaTh M HCIIOJIb30BaTh MPEUMYLIECTBA KOMAHAHOW M WHIUBUIYAIbHOU
paboOTHI MPHU PEIICHUN OHMOJIOTHYECKOM MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS MPU PEILICHUN yueOHOH 3a1auH;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX ACUCTBUUA C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAKJOT0 WIEHA KOJUIEKTUBA;

NPUHUMATh  L[EJIM  COBMECTHOM  JIESATENBHOCTH, OPraHu30BbIBaTh U
KOOPJIAMHUPOBATh JEHUCTBUS IO €€ IOOCTHKEHHMIO: COCTaBIIATh IUIAH JEHCTBHH,
pacnpeneniaTb pojad C YYETOM MHEHUH YYacTHHKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBATh KA4€CTBO CBOETO BKJIAJAa M KAXKJIOT0 y4aCTHUKA KOMaH/bl B OOLIUI
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLEHHWBATh MJAEH C TO3ULUU HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATErMYECKOE TOBEAEHUE B  Pa3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

OBiaieHue YHMBEPCAJIBHBIMH PeryISTHBHBIMH 1CHCTBUAMMU:

1) camoopraHu3anusi:

MCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIsl BBISIBJICHUS NOpoOJeM M HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BBIOMPATh HA OCHOBE OMOJOTUYECKMX 3HAHUM II€JIeBbIE W CMBICIOBbBIE
YCTAaHOBKH B CBOMX JIEWCTBUSX M IOCTYIIKax IO OTHOLIEHWIO K XKUBOW NPUPOJE,
CBOEMY 370POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOSTENIbHO OCYILECTBIIATh MO3HABATENbHYIO JESITEIbHOCTh, BBISBISThH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIE 3a/laud B 00pa3oBaTEIbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IJIaH PEHICHUS POOJIEMbI C YIETOM UMEIOUTNXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JieJ1aTh OCO3HAaHHBIM BHIOOP, ApryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSABICHHUIO LIMPOKOW 3SPYIULIMH B
pa3HbIX OOJACTSAX 3HAHWI, NOCTOSHHO IMOBBINIATH CBOW OOpa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.



2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYAI[MsIM, BHOCHTh KOPPEKTHUBBI B JCSTEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOR IIEIISIM;

BJaJE€Th  HAaBBIKAMHM  IIO3HABATEJIBHOH  pe(uieKCHH  KaK  OCO3HAHHUS
COBEpIIIAEMBIX JIEHCTBUI ¥ MBICIMTEIBHBIX IPOLECCOB, WX pE3yJbTaTOB M
OCHOBaHHA, HMCIIOJb30BaTh MPHUEMBI peIIEKCUH I OICHKH CHTYalldd, BhIOOpa
BEPHOI'O PEIICHUS;

yMETh OIICHHUBaTh PHUCKA M CBOEBPEMCHHO IPHHUMATh PEHICHHS 10 HX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTBI JPYIMX TpHU aHaIu3e pe3y/IbTaToB
TeSITeTbHOCTH;

3) npuHATHE ceOsl U APYTHX:

IpPUHUAMATH ce0sl, TOHUMAas CBOM HEJOCTATKH M JOCTOUHCTBA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYIMX TpHU aHaIu3e pe3yJIbTaToB
TeSITeIbHOCTH;

MPU3HABATh CBOE MPaABO U MPABO JPYTUX Ha ONIMOKH;

pasBUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3MIIMK APYroro 4eI0BeKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynabTaThl ocBoeHusi mnporpammbl COO mo Ouonmoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduueckue s yuedHoro npenmera «buonorusp»
Hay4HbIC 3HAHUS, YMEHUS U CIOCOOBI ACHUCTBUIM MO OCBOEHUIO, MHTEPIIPETALUU U
npeoOpa30BaHUIO 3HAHUN, BUIBI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAaHUA U
MPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YYEOHBIX CUTYalMsIX, a TaKXKE B peajbHBIX
KU3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C Ouosoruel. B mporpamme mnpenMerHbie
pe3yJbTaThl MPEICTaBICHBI IO roJaM 00yUYeHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 10
KJlacce JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUSA €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpPa M HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHMCKUX H
3apyOEKHBIX  yUEHBIX-OMOJIOTOB B  pa3BUTUE OMOJIOTHM, (PYHKIHOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKphIBaTh COJECp)KaHUE OMOJOTMUYECKMX TEPMHHOB W TOHSTHIA:
KHU3Hb, KJIETKa, OpraHu3M, MeTabon3M (0OMEH BEIECTB U MPEBPALCHIE SHEPTUN),
romMeocTtas  (camMoperyJisiiiusi), ypOBHEBas  OpraHM3alllsl KUBBIX  CHUCTEM,



CaMOBOCIIPOU3BE/IEHUE (PENPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHUYUBOCTh, POCT U
pa3BUTHE;

YMEHHE HW3JlaraTb OHOJOTHYECKHE Teopuu (KJIETOYHAss, XpOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JO0TMa MOJEKYJIsIpHOW Ouonoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunosa) u yuenust (0 meHTpax MHOTooOpasus H
IPOUCXOXKIEHUS KynbTypHbIX pacTeHuil H. . BaBunosa), onpenenars rpaHuibl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BIIAJeTh METOJAAMH HAay4YHOTO TMO3HAHUS B OMOJIOTUU: HAOIO/IEHUE U
ONKCAHUE >KUBBIX CHCTEM, MPOLECCOB W SBICHUI, OpPraHU3alus U MPOBEICHUE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIIBUKEHUE THIIOTE3bI, BBISIBICHUE 3aBUCMOCTH
MEXJy HCCIEIyeMbIMU BEIMYMHAMH, OOBSCHEHHE IMOJYYEHHBIX pe3yibTaToB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHUE JI€JaTh BBIBObBI
Ha OCHOBAHHH MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE NPU3HAKK BHUPYCOB, KIETOK MPOKApPUOT U
SYKapuOT, OJHOKJETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IpoueccoB: 0OOMEHa BEIECTB M IPEBpALICHHs] SHEPruu B KIETKe, (POTOCHHTE3a,
IJJACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEMOCHUHTEe3a, MHTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHHUS, WHIAUBUIAYAJIBHOIO  pa3BUTUS  OpraHus3ma
(oHTOTEHER);

YMEHHUE MPUMEHSTHh IOJy4YCHHbIE 3HAHUS N7 OOBSCHEHHS] OMOJIOTMYECKUX
MIPOLIECCOB W SIBJICHUM, ISl NMPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HH C LEeNbl0 oOecrneueHus Oe30MacCHOCTH CBOEro 3J0pOBbS W 3I0POBBS
OKPYXAIOIUX JIIOACH, COONI0AEHUS] HOPM TPaMOTHOTO TOBEACHHS B OKPYXKarolen
OPUPOJHOM cpele, MOHMMAHME HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUN
COBPEMEHHOU ouonoruu 17} OMOTEXHOJIOT U JUTSI PaMOHAIBHOTO
MPUPOJONOIb30BAHMS;

YMEHUE peuiaTh JJIEMEHTapHble TEHEeTUYECKHME 3aJaud Ha MOHO- H
IUTUOPUIHOE CKpELMBaHUE, CIEMIEHHOE HacleAOBaHUE, COCTaBIATh CXEMbI
MOHOTHOPHUJIHOTO CKpEIIMBaHUs I TpelcKa3aHUs HAcIeJAOBaHUS TNPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBIMOJNHATH J1A0OpPATOPHBIE M TPAKTUYECKHUE pPadoOThl, COOII0IATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHE KPUTHUYECKHM OICHMBATh M HMHTEPHPETUPOBATH HH(OPMALINIO
OMOJIOTMYECKOr0  COJEP)KAaHMSA, BKIIOYAIOLIYIO TICEBIAOHAy4YHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpencTBa MAaccoBOM MH(GOpPMAILMK, HAYYHO-TIONMYJISPHBIE
MaTepHualibl), ATUYECKHUE AacHeKThl COBPEMEHHBIX HWCCIEAOBAHMM B OHOJIOTHH,
MeIUIMHE, OUOTEXHOJIOTUH;



yMEHHE CO37aBaTh COOCTBEHHBIE MMHCbMEHHBIE M YCTHBIE COOOIIECHUS,
0000111ast 6MOJIOTUYECKYI0 MH(OpPMAIMI0O U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN arnmapat OMOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHHS ydeOHOTrO mpenmera «buomorus» ¢ 11
Kacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE W POJIM OMOJIOTMH B CHCTEME HAYyYHOTO
3HaHHA €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KAapTUHBI MHpPa M HAYYHOTO MHUPOBO33PEHMS, O BKIAJE POCCUUCKUX U
3apyOexHBIX Y4YEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (YHKIMOHATIHHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HECHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJEPKaHNE OMOJIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI,
MOMYJISIIUsA, TEHO(MOHJ, SBOJIOLMS, JABWXKYIIUE CUIIbI ((aKTOpbl) HBOJIOLNH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, 3KOJOTHYECKHE (AKTOPHI,
DKOCUCTEMA,  IMPOAYLEHTHI, KOHCYMEHTBI, PpEIyLEHTbl, LEeNu  IHUTaHusi,
AKOJIOTUYECKas MUupaMujia, OMoreoieHos, ouocdepa;

YMEHHME u3JlaraTb OHOJIOTUYECKUE TEeOpuH (dBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOpUsS OHBOJIOLUHU), 3aKOHbI U 3aKOHOMEPHOCTHU
(3aponprmieBoro cxoactsa K. M. Bbapa, uepenoBaHus TJIaBHBIX HalpaBiICHUN W
nyteir sBomonuu A. H. CeepiioBa, yuenus o o6uochepe B. WM. Bepnanckoro),
ONpPENENATh TPAHULIBI X TPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHUE BIAJETh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOrMH: HAOIIOJIEHHUE U
OMMCAHUE >KUBBIX CHCTEM, MPOLECCOB W SBICHUI, OpPraHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIJIBUKEHNE TUITOTE3bI, BBISBIIEHUE 3aBUCUMOCTHU
MEXJy HCCIeIyeMbIMU BEIMYMHAMH, OOBSCHEHHE IOJIYYEHHBIX pe3yibTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPHM U 3aKOHOB, YMEHHE JEJIATh BBIBOJIbI
Ha OCHOBAHWH MOJYYEHHBIX PE3yJbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE NPHU3HAKH CTPOCHHSI OMOJIOrMYECKUX
OOBEKTOB: BHUJOB, TMOMNYJSLUUN, MPOAYLEHTOB, KOHCYMEHTOB, pEIyLIEHTOB,
OMOreoleHO30B U  JKOCHUCTEM, OCOOCHHOCTH MPOLECCOB: HACJIEICTBEHHOU
M3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHIA000pa30BaHUs, IPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JEHUCTBUSI DKOJIOTMYECKUX (DAKTOPOB HA OpraHU3Mbl, IEpeHoca
BELIECTB M TIOTOKA DHEPrUU B DJKOCUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHHH B
HKOCUCTEMAaX CBOEW MECTHOCTH, KpPYroBOpOTa BELIECTB M OHOT€OXMMHUYECKHX
IIUKJIOB B Omocdepe;

yMEHUE TNPUMEHSATh MOJIyYCHHbIC 3HAHUS JJI1 OOBSICHEHUS OHOJOTMYECKHX
IIPOLIECCOB U SIBJICHUU, UL NPUHATHS MPAKTUYECKUX PELIEHUN B IOBCEIHEBHOU
KU3HM C 1eJbl0 obOecrnedyeHnuss O€30MacCHOCTH CBOEro 3/I0pOBbsI U 30POBbSA
OKPY>KaIOIIUX JIIOJIeH, COOIOIEHNS HOPM TPAMOTHOTO TOBEIECHUS B OKpY KaroIen



NPUPOTHON Cpefie, MOHMMAaHHE HEOOXOJAMMOCTH WCIOJIB30BaHUS JIOCTHIKCHHNA
COBPEMEHHOW OMOJIOTUH JIJIS PallMOHAILHOTO MPUPOIAOIIOIE30BAHNUS;

YMEHHUE periaTh AJIEMEHTapHbIE OMOJIOTMYECKHE 3aJadl, COCTABIIATH CXEMBI
MepEeHOCca BEIIECTB U SHEPTUH B HKOCHUCTEMAaX (LIeMH MUTaHUS);

YMEHHE BBITIOJIHATh JaOOpaTOpHbIE M TpaKkTHYeCKue paboThl, COOMIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPHUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HWHOOPMAIUIO
OMOJIOTHMYECKOTO  COJAEP)KAHMS, BKIIOYAIONIYI0 IICEBIOHAyYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEeICcTBa MacCOBOM MH(GOPMAINH, HAYIHO-TIOMYJISIPHBIC
MaTepuayibl),  paccMaTpuBaTh  IJ00alIbHBIE  HJKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YyMEHHE CO37aBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIICHUS,
0000111251 OMOJIOTMYECKYI0 MH(POPMAIUI0 M3 HECKOJIBKMX HMCTOYHUKOB, IPAMOTHO
UCIIOJIb30BATh MOHITUIHBIN arrapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIE)
Nen/m | HammeHoBaHMe pa3/iesioB U TeM NMPOrpaMMbl Konrpojbnsie | IIpakrnyeckue
Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
bubnunoreka LIOK
1 b 2 .
HOTIOTITL Kak fayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIC cCCTEMBI M MX OpraHU3aIus 1 bubmorexa [JOK
p H https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
X i 1
3 MMHYECKHUI COCTAaB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
4 IKHBHEAIEATENEHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHUE M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubmuoteka [IOK
OpraHu3MOB https://m.edso00.ru/7f41c292
bubmmoteka IIOK
6 HacneacTBeHHOCTh M N3BMEHUMBOCTh OPraHU3MOB 8 15 https://m.edsoo.ru/7fA1c292
bu6nmorexa LIOK
7 .
Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 https://m.edsoo.ru/7f41c292
but6mmorexa [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 0 4



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 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Konrpoabnsie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
bu6mmoreka [IOK
! BOFOLHOHAAS GHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
2 Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 3eMIie 9 0.5 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Opranu3Mbl i OKpyaloLlas cpea > 1 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bu6mmorexa [IOK
> Pesepaiioe Bpess 2 https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacos 3
No JIEKTPOHHbIE
n/ | Tema ypoka Kourpo | IIpakTi | Jlara usy4enus wpposrIe
B o0pa3oBaTe/ibHbIE
n cero JbHbIE | YecKHe
padoTsl | padoThI pecypee!t

bu6mmoreka [IOK
https://m.edsoo.ru/863e6

1 buonorus B cucreme Hayk 1 05.09.2025 122
https://m.edsoo.ru/863e6
32a

Mertobl no3HaHus xkUBOM npuposl. [IpakTudeckas padora Ne bubnuoreka [IOK
2 | 1 «Mcmonk30BaHUE Pa3IUUHBIX METOIOB MIPU H3YYECHHH 1 0.5 12.09.2025 https://m.edso0.ru/863e61
OHOJIOTHYECKUX 0OBEKTOBY 22

bu6mmorexa [IOK

3 | buonoruyeckue cuCTEMBI, MPOIECCH M UX U3yUECHUE 1 19.09.2025 https://m.eds00.ru/863e65
64
bu6mmorexa [IOK

4 XUMUYECKUH COCTaB KJIETKU. Boma u MUHEpaIbHBIE COTU 1 26.09.2025 https://m.edso0.ru/863e67
4e

5 | benku. CocraB u cTpoeHue O6€JIKOB 1 03.10.2025 Bubsmmoreka [OK
https://m.eds00.ru/863e6b



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

72

®depMeHTHI — OHoJIOrHYeckue karanusaropsl. JlaboparopHas

bu6mmoreka [JOK

6 | pabora Ne 1 «M3ydyeHHE KaTATUTHUECKOW aKTHBHOCTH 0.5 10.10.2025 https://m.edsoo.ru/863e6b
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl WIIM KaTajaasbl)» 72
bubmuorexa [JOK
7 Vraesonsl. JIunuasl 17.10.2025 https://m.edso00.ru/863e68
70
bubmuorexa [JOK
8 | Hykneunosbie kuciotel. AT® 24.10.2025 https://m.edsoo.ru/863e6d
5¢c
bu6mmoreka [JOK
9 | Ucropust 1 MeTObI M3yUeHus KieTku. Kietounas Teopust 05.11.2025 https://m.edso0.ru/863e6e
88
10 | KieTka Kak 1e0cTHAst )KABasi CUCTEMA 12.11.2025
c . . 5 bubnnorexa [IOK
5 TpI/(I)eHne AYKApUOTUYECKOMN KIIETKHU. Hav OopaTopHas pa oza Ne https://m.eds00.ru/863e6
1 <6< 3ytIerIe CTPOCHUS KJIETOK PAaCTCHHM, )KHBOTHBIX, TPHOOB 05 19112025 0
1 0aKTepuil 0 MUKPOCKOIIOM Ha TOTOBBIX MHKpPOIIpernapaTax
p g P ponpenap https://m.edsoo.ru/863e7
1 UX OTICAHHEC)»
16c
12 | OOMeH BelecTB Ui METa00IU3M 26.11.2025 bubmmoreka [IOK

https://m.eds00.ru/863e76



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

6C

bu6mmoreka [JOK

13 | ®orocuHTE3. XEMOCHHTE3 03.12.2025 https://m.edso0.ru/863e7c
98
bubmuorexa [JOK

14 | DHepreTuveckuii 0OMeH 10.12.2025 https://m.edsoo.ru/863e7a
ae

JKu3HeHHBIN HUKII KIeTKU. [leneHue KineTku. MuTo3s. bubmuorexa [JOK
15 | JIaboparophas padota Ne 3 «HaO:roeHue MuTO3a B KIIETKaX 0.5 17.12.2025 https://m.edso0.ru/863e7d
KOHYHKA KOpEIIKa JTyKa Ha FOTOBBIX MUKPOIIperapaTax» c4

bu6mmoreka [JOK

16 | buocunTe3 Oenka. Peakiis MaTpUYHOTO CHHTE3a 24.12.2025 https://m.eds00.ru/863e79
6e
bu6mmoreka [IOK

17 | Tpaucnsius — OuocuHTe3 Oeska 14.01.2026 https://m.edso0.ru/863e79
6e
bu6mmorexa [IOK

18 | Heknerounsle (hOpMbI JKU3HH — BHPYCHI 21.01.2026 https://m.eds00.ru/863e75
40
bu6mmorexa [IOK

19 | ®opmbI pa3MHOXKECHHS OPTaHU3MOB 28.01.2026

https://m.edsoo.ru/863e8
1b6



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540

https://m.edsoo.ru/863e8
31le

bubmuoreka [JOK
20 | Meiio3 04.02.2026 https://m.edsoo.ru/863e7f
da
OOpazoBaHue M pa3BUTHE TOJOBBIX KJIETOK. OTUIOOTBOPEHUE. bubnuotexa [JOK
21 | Jlabopatopnas pabora Ne 4 «3ydeHue cTpOCHHsI MOJIOBBIX 0.5 11.02.2026 https://m.edsoo.ru/863e81
KJICTOK Ha TOTOBBIX MUKPOITPETIapaTax» b6
bubmuorexa [JOK
22 | UnauBuyanbHOE pa3BUTHE OPraHU3MOB 18.02.2026 https://m.edsoo.ru/863e84
36
bu6mmoreka [JOK
23 | 'eHeTHKa — HayKa O HACJICACTBEHHOCTH M U3MEHUYUBOCTH 25.02.2026 https://m.eds00.ru/863e86
2
3aKOHOMEPHOCTH HaCIIeI0BaHMsI TPU3HAKOB. MOHOTHOpHTHOE Bubmiorexa LIOK
24 P A P ' P 04.03.2026 https://m.eds00.ru/863e88
CKpeIIHBaHKE
78
JIuruOpuHOE CKpeuIBaHue. 3aKOH HE3aBUCHMOTO Bubmiorexa LIOK
25 P petl ' 11.03.2026 https://m.edso00.ru/863e89
HacJIeJOBaHMs IPU3HAKOB 2
26 | Cuennennoe HacnenoBanue Npu3HaKoB. JlaboparopHas paboTa 05 18.03.2026 bubnnorexa [IOK

Ne 5 «3yuenue pe3yabTaToOB MOHOTHOPUHOTO U

https://m.edso00.ru/863e8c



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

JTUTHOPUIHOTO CKPEIMBAHUS Y IPO30(HIIBI HA TOTOBBIX
MUKpOIpenaparax»»

60

I'eneruka nona. HacnenoBanue Npu3HAKOB, CLETUVIEHHBIX C

bubmuoreka [JOK

27 25.03.2026 https://m.edso0.ru/863e8c
10JIOM
60
N3menuuBocTh. HenacnencteeHHas N3MEHYHBOCTb.
Jlaboparopuas padota Ne 6. 3ydenne MoauuKamuoOHHOM bubmmoreia LIOK
28 paToprazt p 2 0 YA 0.5 08.04.2026 https://m.edso0.ru/863e8ef
M3MEHYUBOCTH, IOCTPOCHHUE BAPUAILIMOHHOTO Psa U e
BapHaIlMOHHON KPUBO»
Hacnencreennas nuamenunBocts. JlabopaTopHas padora Ne 7. bubnnoreka [JOK
29 | «AHanu3 MyTaiuii y Apo30QHIiIbl Ha TOTOBBIX 0.5 15.04.2026 https://m.edsoo0.ru/863e8ef
MHUKpOTpernaparax»» e
bubmoreka [JOK
30 | I'enernka uegoBeKa 22.04.2026 https://m.edso0.ru/863e8d
78
31 PesepBHblIit ypok. O6061eHue mo reme «HaciaencTBeHHOCTh U 59.04.2026
W3MEHYUBOCTH OPTaHU3MOBY
bu6mmorexa [IOK
32 | Ceneknus Kak HayKa M IMPOIIECC 06.05.2026 https://m.edso00.ru/863e92
14
33 | MeToasl U JOCTHXKEHUS CENEKITNN PACTCHHUH U KUBOTHBIX 13.05.2026 bubmoreka [IOK

https://m.eds00.ru/863e92



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

14

bu6mmoreka [JOK

34 | BHOTEXHOJIOTHS KaK OTPacib MPOU3BOJICTBA 1 20.05.2026 https://m.edso00.ru/863e93
36

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



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

11 KITACC

KoauuecTBO 4acoB

JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Konrpon | Ilpaktud | Jlata usydyenus
n/n B o0pa3oBaTe/ibHbIE
cero bHbIE ecKmue
padoThI padoThI pecypeel
bubmuorexa [JOK
1 DBOIIOLIUS ¥ METOJIbI €€ U3YUCHUS 1 02.09.2025 https://m.edsoo.ru/863ea20
€
bubmuorexa [JOK
2 Vcropus pa3BUTHS NPEACTaBACHHUN 00 3BOJIOIUN 1 09.09.2025 https://m.eds00.ru/863e957
0
bubmuoreka [JOK
3 MHUKPO3IBOJTFOIIHS 1 16.09.2025 https://m.edso0.ru/863e9cl
e
[Momynsaius kKak 3JeMEHTapHas €TUHKIIA BUA U 3BOJIIOIINH. bubmmoreka [IOK
4 Jlabopatopnas padora Ne 1 «CpaBHEHHE BUIOB 110 1 0.5 23.09.2025 https://m.edso0.ru/863e99c
MOP(OJIOTHUECCKOMY KPUTEPHIOY 6
bu6mmorexa [IOK
5 JIBWOKyIIHe CHIThI (3JIeMeHTapHbIE (PAKTOPBI) IBOJTIOIAN 1 30.09.2025 https://m.edsoo.ru/863e9da
4
6 EcrecTBeHHbII 0TOOp U €ro (opMbl 1 07.10.2025 Bubmorexa [OK

https://m.edso0.ru/863e9ed



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

Pe3ysbTaThl 3BOJIOIMHA: TPUCITOCOOTIEHHOCTh OPTAaHU3MOB U
BHU000pazoBanue. JlabopaTopHas padora Ne 2 «Onucanue

bubmuoreka [JOK

7 B 0.5 14.10.2025 https://m.edsoo.ru/863e9fd
MPUCITIOCOOJICHHOCTH OPraHu3Ma U €€ OTHOCUTEIIBHOTO e
XapakTepa»
bubmuorexa [JOK
8 HamnpasieHus ¥ myTu MaKpOd3BOJIOIHH 21.10.2025 https://m.edsoo0.ru/863e9cl
€
9 HeobpatumocTs 3BOIIONNN 11.11.2025
10 | Wcropwus xu3Hu Ha 3eMiie ¥ METOBI €€ U3YUCHHUS 18.11.2025
bu6mmorexa [IOK
11 | ['umoTe3sl MPOUCXOXKICHHSI )KU3HU Ha 3eMIie 25.11.2025 https://m.edsoo.ru/863eaba
6
bu6mmorexa [IOK
12 | Pa3Butue xu3HM Ha 3eMJIe 110 dpaM U IepHOAaM 02.12.2025 https://m.edso0.ru/863eath
€
OCHOBHBIE 3TaIbl BOJIOIHMU PACTUTEIHHOTO U JKHBOTHOTO bubnmnorexa LIOK
13 | mupa. [Ipaktudeckas pabora Ne 1 «/3ydyeHue uCKOMaeMbIx 0.5 09.12.2025 https://m.edso0.ru/863ea8b
OCTaTKOB PAaCTCHU U KMBOTHBIX B KOJUICKIIHSX) C
14 | CoBpeMeHHas cuCTeMa OPraHu4YeCcKOro MUpa 16.12.2025 Bubmmorexa [IOK

https://m.edsoo.ru/863ea48



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK
15 | DBonronus YenoBeka (aHTPOIOTEHE3) 23.12.2025 https://m.edsoo.ru/863eac?
C
bubmuorexa [JOK
16 | dBwmwxymue cuibl ((hakTOphl) aHTPOIIOTEHE3a 30.12.2025 https://m.edsoo.ru/863ead4
4
17 | OcHOBHBIE CTAJMH IBOJIIOIIUHN YETIOBEKA 13.01.2026
bu6mmoreka [IOK
18 | YesoBeueckue pachl U MPUPOIHBIC aIalTAllMK Y€I0BEKa 20.01.2026 https://m.edsoo.ru/863eaea
2
19 PesepBHblIil ypok. O6001eHne no teMe «Bo3HUKHOBEHHE U 97 01.2026
pa3BUTHE KU3HHU HA 3eMIIe)
20 | Dxomyorus Kak Hayka 03.02.2026
bu6mmoreka [JOK
21 | Cpenpl oOMTaHUS B SKOJIOTHYECKHE (DAKTOPHI 10.02.2026 https://m.edsoo.ru/863eafe
C
opbomonmetuns owsSeasoom pumon 3 pesm b morera LIOK
22 P P P 0.5 17.02.2026 https://m.edsoo.ru/863eb10

MecT oOuTanusy». Jlaboparopnas pabora Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa»

e



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

bubmuoreka [JOK

23 | buornueckue GpakTopb 24.02.2026 https://m.edsoo.ru/863eb34
8
DKOJIOTMYECKHE XAPAKTEPHUCTUKH MTOIYJISIIHH.
24 | Ilpaktrueckas padota Ne 2 «Iloacuér miaoTHOCTH 0.5 03.03.2026
MOMYJISIIUN Pa3HbIX BUIOB PACTCHUIT»
bu6mmoreka [IOK
25 | CooOriecTBa OpraHu3MOB — OHOIICHO3 10.03.2026 https://m.edsoo.ru/863eb46
a
bubmuorexa [JOK
26 | DKOJIOTHYECKUE CUCTEMBI (IKOCUCTEMBI) 17.03.2026 https://m.edsoo.ru/863eb46
a
OCHOBHbBIE TIOKA3aTeIH IKOCUCTEMBI. IKOJIOTHUECKHE Bubmiorexa LIOK
27 . ' 24.03.2026 https://m.edsoo.ru/863eb5f
nupamuisl. CBoiicTBa 3kocucteM. CyKiieccust N
28 | IIpupoHBIE SKOCUCTEMBI 07.04.2026
29 | AHTpomnoreHHbIe YKOCHCTEMBI 14.04.2026
bu6mmorexa [IOK
30 | buocdepa — raobanbpHas SKOCHCTEMA 3EMITH 21.04.2026 https://m.edso0.ru/863ebb5
e
31 | 3aKOHOMEpPHOCTH CYIIECTBOBaHMUS Onocheps 28.04.2026

bu6mmnoreka [JOK



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

https://m.edsoo.ru/863ebd1
6

32 | YenoseuecTBO B Onochepe 3emiun 1 05.05.2026
bu6mmoreka [JOK
33 | CocymiecTBOBaHHE ITPUPO/IHI U YSIIOBCUCCTBA 1 12.05.2026 https://m.edso0.ru/863ebal
€
34 PesepBHblit ypok. O6061enne Tembl «Coob1ecTsa u 1 19.05.2076
IKOJIOTHYECKUAE CUCTEMBD
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

ChopMupoBaHHOCTh 3HAHWK O MECT€ W POJIM OUOJIOTMH B CUCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (HOPMHUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAYYHON KApTUHBI MHpPA U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCHUUCKHX W 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Oouosorny; (HYHKIMOHAIBLHOW TPAMOTHOCTH 4YEJIOBEKAa IS PEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEpKaHUE OHUOJOTMUECKUX TEPMUHOB U
TOHATHI: JKU3Hb, KJIETKA, OpPraHu3M; MeTa0oim3M (OOMEH BEIIECTB U
MpEeBpaIIeHUe SHEPIruH), TOMeocTa3 (camoperyssuus), ypOBHEBas
OpraHM3alysl >KUBBIX CHUCTEM, CaMOBOCIPOM3BEACHHE (PETpOLyKIus),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHne u3naratb OMOJIOTUYECKHE TEOpUHU (KJIETOYHAsI, XPOMOCOMHAs,
MyTtanuoHHas), 3akoHsl (I. Mennens, T. Moprana, H.W. BaBunosa) u
yuyeHHust (0 LEHTpaX MHOrooOpasusi U HPOMCXOXKIEHHUS KYyIbTYPHBIX
pactenuii H.W1. BaBunosa), onpenensats rpaHuiibl UX TPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BlaieTh METOJAAMHU HAYYHOTO T[IO3HAaHUA B OHOIOTHU
(HabOmroIeHNEe W OMHMCAHWE J>KUBBIX CHCTEM, IPOIECCOB U SBJICHUI,
OpraHm3alys W  MPOBEJICHUE OHOJOTHYECKOTO  JKCIICPUMEHTA,
BBIIBIOKCHHUE  THIIOTE3HI; BBIIBJICHUE  3aBHCUMOCTHU MEXITY
UCCIIETyeMbIMU BEIMYMHAMH, OOBSCHEHHE MONyYEHHBIX PEe3yNIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHATHW, TEOPUH W 3aKOHOB, yMEHHUE

ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIICNATH CYIIECTBEHHBIE NPHU3HAKKM BUPYCOB, KIETOK
IIPpOKapuoT u OYKapuorT, OAHOKJICTOYHBIX n MHOT' OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOLIECCOB  OOMEHa  BEIIECTB W
MpEeBpaIeHUs] JHEPTHH B KJIETKe, (OTOCHHTE3a, IIACTUYECKOTO U
JHEpreTHYeckoro  obMeHa,  XEeMOCHHTe3a,  MHTO3a,  Meio3a,

OIINIOAOTBOPCHUA, Pa3MHOXKCHMU, HHIAWBUOAYAJIIBHOT'O Pa3sBUTUA




Oopranusma (OHTOI'€HE3)

VMeHHe OpPUMEHSTh  [OJY4YCHHbIC 3HAHUS  JUIS  OOBSICHCHUS
OMOJIOTMYECKUX MPOLECCOB M SIBJICHHM, JUIA NPHHATHS PAKTUYECKUX
pelIeHui B TTOBCEHEBHOW )XKM3HM B LIEJSIX oOecredeHus: 6€301acHOCTH
CBOETO 3JI0POBbS H 3/10POBbsI OKPYKAFOLIHX JIIOAEH, COOII0OAEHHS HOPM
IPaMOTHOTO MOBEACHHS B OKPYKAIOIICH MPUPOIHOH cpesie; MOHMMaHUE
HEOOXOIMMOCTH HCIIOJIb30BaHUS JIOCTHKCHHI COBPEMEHHOI OHOJIIOrHU

1 OMOTEXHOJIOT UM JJI1 paliluOHAJIBHOTO ITPUPOAO0IIOJIB30BaHUA

VYMmenune pe€miaTte SJIEMCHTAPHBIC TCHCTUYCCKHUE 3aJadd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUBAHUEC, CHCINICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCUIMBaHUA JJIA IpeaACKasaHus

HacCJICOOBaHHUA ITPU3HAKOB Y OPraHu3MOB

YMeHue BBINONHATH JIA0OpaTOpHBIE H  MpaKTUYEeCKHe paboThl,
coOnrofaTh mpaBuiaa Opu padore ¢ Y4eOHBIM U J1a0OpPaTOPHBIM

o0opyI0BaHUEM

YMeHHe KPUTHYECKH OLIEHMBAaTh U HMHTEPIPETUPOBATh HH(OpMAIUIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS
u3 pa3nuuHblx UcTouHUKOB (CMMU, HaydHO-TIONYJIIpHBIE MaTepUabl);
THUYECKHE AacleKThl COBPEMEHHBIX HCCIEJOBaHUM B OuHoJOrUH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

11 KUIIACC

Kon
NpPoBePSIeMOro
pe3yJjbTara

YMeHue co3naBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000611ast 6uogornyecKkyro HHGOPMAIMIO U3 HECKOIBKUX HMCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BATh MOHATUUHBIN arrapar OnoyIorun

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHus

ChopMHUpOBAaHHOCTh 3HAHUH O MECTE€ M POJU OHOJIOTHH B CHCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KAapTHHBI MHpa U HAy4YHOI'O MHPOBO33PEHHS; O
BKJIQJIE POCCHUCKUX W 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B pPa3BUTHE
ouosornn; (YHKIIMOHAJTBFHONW TPAMOTHOCTH YEJOBEKA JUISl PEHICHUs

JKHM3HCHHBIX 3aJa4

YMeHHne pacKpbeiBaTh COJEpKaHHE OWOJOTUYECKHX TEPMHUHOB U




MOHITHH: BU]J, TMOITYJIALUA, I‘eHO(bOHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL
(paxTopsr) SBOJIIOLUH, MPUCIIOCOOIEHHOCTD OpraHU3MOB,
BUJI000pa3oBaHue, IKOJIOTHYECKUE (baxTopsl, IKOCHUCTEMA,
MPOAYIICHTBI, KOHCYMEHTBI, PEIYIEHTHI, 1T MATAHUS, SKOJIOTUIECKast

nupammuia, buoreoreHos, buochepa

YMeHue uznararb OMOJIOTMYECKHE TEOpUHU (SBOJIOLMOHHAs Teopus Y.
JlapBuHa,  CHUHTETHYECKas  TEOpHs  SBONIOLMH),  3aKOHbl U
3aKOHOMEpHOCTH (3apozsiieBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiieHu# U nytei sBosounu A.H. CeBepuoBa, ydeHus o
oumochepe B.M.  Bepnaackoro), ompemensTb  TPaHUIBl  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIajeTh METOAAMH HAy4YHOrOo TIO3HAaHMS B OHMOJIOTUH
(HaOMro/ICHUE M OINKMCAHKME JKMBBIX CHCTEM, IIPOIIECCOB M SIBJICHUI;
opraHu3anyss H  TPOBEICHHE  OHOJOTHYECKOrO0  DKCIIEPUMEHTA,
BBIJIBHIKEHHE TUIIOTE3DI; BBISIBJICHHUE 3aBUCHUMOCTH MEXIY
HCCTIEAYEMbIMU BEIMYMHAMH, OOBSICHEHHUE IMOIYYEHHBIX pPE3yJbTaTOB,
WCIOJIb30BAHHBIX HAyYHBIX TOHSTHH, TEOpPHl M 3aKOHOB, yMEHHE

ACJIaTh BbIBOJAbI HAa OCHOBAHUU ITOJTYYCHHBIX pCSy'J'IBTaTOB)

YMeHue BBIICTATh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTHIECKIX
OOBEKTOB:  BHJIOB, TOMYJSIHHA, TPOAYIICHTOB, KOHCYMEHTOB,
PENyLIEHTOB, OMOTrE€OIEHO30B M 3KOCUCTEM; OCOOEHHOCTH MPOILIECCOB
HaCJEeICTBEHHOMN U3MEHYUBOCTH, €CTECTBEHHOT'O otOopa,
BH1I000pa30BaHMs, MPUCIOCOOJIEHHOCTH  OPraHW3MOB, JCHCTBUSA
9KOJIOTHUECKUX (PAKTOPOB HA OpTraHU3MBI, TIEpEeHOCa BEUIECTB U MOTOKA
SHEPTUU B SKOCHUCTEMAaX, aHTPOMOTEHHBIX U3MEHEHUN B JKOCHUCTEMax
CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXUMHUUECKHUX ITUKIIOB

B Ouocdepe

YMeHue TOpUMEHATH TMOJYyYeHHbIE 3HAHUS NI OOBSCHEHUs
OMOJIOTUYECKHUX MPOLECCOB M SIBICHUMN, IS MPUHATHS MPAKTHUYECKUX
pelieHui B OBCETHEBHOM JKU3HU B IIENIAX oOecredeHus 6€30macHOCTH
CBOETO 3JIOPOBBS M 3JI0POBbsSI OKPY)KAIOIINX JIFOJICH, COOFOICHUS HOPM
TPaMOTHOTO MOBEJCHHS B OKPYXKAIOIIEH IPUPOTHON Cpefie; TOHUMaHue
HE0OXOIMMOCTH HCIIOJIb30BaHUS JTOCTHXKEHUN COBpEMEHHOW OMOIIOTHUU

JJIg palfuOHAJIBHOTO IMPUPOA0IIOJIb30BAHUSA

YMmenue peliaTtbh 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B SKOCUCTECMAX (I_ICHI/I HI/ITaHI/ISI)




YMeHue BBINONHATH Ja0OpaTOpHblE H  MPAKTHYECKUE PaOOTHI,
coOmogaTh mpaBwjia TpU paboTe ¢ Y4eOHBIM H JaOOPaTOPHBIM

obopyroBaHUEM

YMeHue KpPUTHUYECKU OIICHHBATh M WHTEPIPETHPOBATH WHQPOPMAIUIO
OMOJIOTUYECKOTO COJEPIKAHUS, BKIFOYAOIIYIO IICEBIOHAYYHBIC 3HAHUS
U3 pa3nuYHBIX UCTOYHUKOB (CMU, Hay4HO-ONYISIpHBIE MAaTEpUAIb);
paccMaTpuBaTh rJ100aJIbHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHNIO

10

YMeHue coznaBaTh COOCTBEHHBIE MHUCbMEHHBIE U YCTHBIE COOOIEHUS,
00001masi OMOIOTHUECKYI0 WH(OPMAIINI0 U3 HECKOJIBKUX HCTOYHUKOB,

T'paMOTHO HUCII0JIB30BATh MMOHSATUNHBIN armapar OomoIorun




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Ko

IIpoBepsieMblii 3JIEMEHT COePKAHUS

buonorusa xax HayKa

buonorus — wHayka o xkuBoil mnpupone. Ponp Ouonoruu B ¢dopMuUpOBaHUU

COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CucTeMa OMOJOTHYECKIX HAYK

MeTtoapl MO3HAHUSI JKUBOM IIpUpOAbI (Ha6J’IIOI[eHI/Ie, OKCIICPUMCHT, OIIMCAHHC,

u3MepeHue, Kiaccuukalys, MoIEIMPOBaHUE, CTaTUCTUUECKas 00pabOoTKa JaHHbIX )

JKuBble cucTeMbl U UX OopraHu3anus

XKusbie cucrtembl (OMOCHCTEMBI) Kak MNpeaMeT u3ydeHus Owuosoruu. CBoiicTBa

OMOCHCTEM U UX pazHooOpa3ue

ypOBHI/I OpraHru3anmuu OHocHCTEM: MOJ'IeKy.]'IHpHO'FCHCTquCKHﬁ, KJ'ICTO‘IHBIIZ,

OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOCepHBIN

WINN LN NN PR R P e

XUMUYECKHUH COCTaB B CTPOCHUC KIICTKH

w

XUMUYECKUH  COCTaB  KJIETKH. XHMHUYECKHE DJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHTHI. Bosla 1 MuHepasnbHble BenecTsa. @yHKIMU BOJbI U MUHEPAIbHBIX

BCIICCTB B KJIICTKC. HozmepxcaHI/Ie OCMOTHYECKOTro OajaHca

benku. CoctaB u crTpoeHue O€nKOB. AMMHOKHUCIOTBI — MOHOMEpBHI OEJIKOB.
He3ameHuMble U 3aMEHHMBbIE aMUHOKHUCIIOTB. AMHUHOKUCIIOTHBIN cOCTaB. YpOBHHU
CTPYKTYpbl ~OeNnKOBOW MOJEKynbl (IepBUYHAsA, BTOpPUYHAs, TpPETUYHAs U
YeTBEpTUYHAsl CTPYKTypa). XHUMHUECKHe CcBoicTBa OenkoB. buonornueckue
(GyHKIMHN OEIKOB.

depmeHTHl — Ouonornyeckue kataimuzaTopbl. CTpoeHue ¢(epMeHTa: aKTHUBHBIN
HeHTp, cyoOctpatHas crneuupuuHocts. Kodepmentsl. Buramunbl.  Otnuuwms

(hepMEeHTOB OT HEOPTAHMUECKUX KaTaIH3aTOPOB

VYraeBoasl: MOHOcaxapuIbl (TIOKO3a, pubo3a M JI€30KCHpUO03a), Aucaxapujbl
(caxapo3a, JlaKTo3a) M TOJHMCcaxapuabl (Kpaxmaj, TJIUKOTeH, IeJUII0JI03a).
buonoruueckue GyHKIUU YrIIEeBOAOB.

Jlununael: TpUTIMLUEPUIbI, cTepouibl, hochomunuasl. I'napodunsHO-ruApoPOOHBIE
cBoiicTBa. buonornueckue ¢yHkuuu nunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB U

JIMTINA0OB KaK HCTOUYHHUKOB SHCPTHUU

Hykneunosbsie kucnotel: [JHK u PHK. Hykneoruasl — MOHOMEpPBI HYKJIEMHOBBIX




4 kucnot. Ctpoenue u ¢pynkiun JJHK. Crpoenne u ¢pynkinun PHK. AT®: crpoenue u
byHKIIUN
3.
5 Huronorus — Hayka o kierke. Knerounas teopus. Metoasl U3y4eHus KIETOK
3 Krnerka kak nenoctHas xuBas cucreMa. OOmniye MpU3HAKU KIETOK: 3aMKHYTas
6. HapykxHas MemOpana, monekynsl JIHK kak renermueckuii ammapar, cucreMma
cuHTe3a OenKa
Tunsl KJIETOK: SyKapuOTHYecKass U Mpokapuotuyeckas. OcoOEHHOCTH CTPOCHHUS
3. IpokapuoTHueckoil  kierku. Kinerounas  crenka  Oakrepuil.  CrpoeHue
7 JYKapUOTHUECKOM KJIeTKH. (OCHOBHBIE OTJIMYMSI PACTUTEIHHOM, >KUBOTHOU U
rpUOHON KIIETKH
[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAS CTEHKA, MIMKOKAIHUKC, UX (DYHKITUH.
[Tna3marndeckas memOpaHa, e€ cBoiicTBa U (yHKIMH. [{uTomnazma u e€ opraHou k.
3 OnHomeMOpaHHBIE OpraHOUIBI KJIETKU: SHAoIuIa3Matudeckas cets (JI1C), anmapar
8- l'onpmxu, nu3ocombl. [lonyaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHJIPHH,
mnactuabl.  [IpoucxokaeHne MHUTOXOHAPUA M IUIACTHIA. Buasl  miactu.
HememOpaHHBIE OpraHOWIbI KICTKH: PHUOOCOMBI, KJICTOYHBIA IICHTP, PECHHYKH,
KryTuku. OyHKIIMKM OpraHonuI0B KIIETKH. BKiltoueHus
3. Anpo — perynaropHslid 1eHTp KieTku. CtpoeHue sjapa: siaepHas o000i0YKa,
9 KapuoIlIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI
3.
TpancnopT BEeHIECTB B KIIETKE
10
4 KusznenesaTenbHOCTh KIETKU
O6meHn BemiecTB, WM MeTaOoiu3M. AccuMuisiuus (IUlacTUyeckuil oOMeH) u
4. JUCCUMMIIALUS (PHEpreTUUecKuid OOMEH) — JB€ CTOPOHBI E€AMHOIO Ipoliecca
Metabonu3ma. Tumbl oOMeHa BemIecTB: aBTOTPOGHBIN U rerepoTpodHbId. Pomb
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH YHEPTUHU B KIETKE
®dotocunte3. CBeroBas W TeMHOBas (a3pl porocuHTe3a. Peakmuu doTtocunTesa.
DddexTuBHOCTL PoTOCHHTE3a. 3HaueHHe (GOTOCHHTE3a I JKU3HH Ha 3emile.
4. Bnusnue ycnmoBuii cpensl Ha  (OTOCHHTE3 UM CHOCOOBI TOBBIIICHHUS €r0
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.
XeMocuHTe3. XeMOCHHTE3UPYIOIHe OakTeprun. 3HAaUeHHEe XEMOCHUHTE3a ISl )KU3HU
Ha 3emie
4. DHepreTU4YecKuii OOMEH B KJETKe. PaciieruieHne BeIecTB, BBIICICHUE |

aKKyMYJIMPOBAaHUE YHEPIHU B KIIETKE. DTambl SHEPreTHYecKoro oomeHa. I'mukomus.




BpO)KeHI/Ie n €ro BHUIBI. KI/ICJIOpOI[HOC OKHCJICHHUEC, HJIHM KICTOYHOC JObIXaHHC.

O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa

Peaknun marpuunoro cuuresa. I'enernueckas mHdopmanus u JIHK. Peanuzarus
TCHETHYECKOM HMH(POpPMauu B KIETKE. ['@HeTHYecKHil KO M €ero CBOICTBa.
Tpanckpunimss — Mmatpuunblii cunte3 PHK. Tpancmsmms — OumocunTre3 Oenka.

KoaupoBanue amunokuciot. Pons pubocom B OuocuHTese Oenka

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitus BupycoB (J.U.
WBanoBckuii). OCOOCHHOCTH CTPOSHUS W JKH3HEACATEIHLHOCTH  BHUPYCOB.
baktepuodaru. bonesHu pacreHuil, JKUBOTHBIX U 4YEJOBEKAa, BBI3bIBACMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo3Oymurens CIIN/la.

[Mpodunakrrka pacmpocTpaHeHUS BUPYCHBIX 3a00JICBaHHIA

PasmHoxenue u WHAUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

Knetrounslif UK, WK KU3HEHHBIH UK KieTku. MHTepdasza u mutos. Ilpoueccsl,
npoTekaromue B uHTEpdaze. Perumkanus — peaknus matpuynoro cunresa JJHK.
Crpoenre XpoMocoM. XpOMOCOMHBIM HaOOp — KapuoTun. JIMIJIOMAHBIA U
rafmjouAHbI  XpoMOcOMHblE HaOOpbl. XpomaTuiabl. LluToMOrMuecKkue OCHOBBI
Pa3MHOKEHHsI M HHIMBUYAIbHOTO Pa3BUTHs OPTaHU3MOB.

Henenue kierku — Muto3. Cragun mMuto3a. IIponeccsl, mpoucxoasiire Ha pa3HbIX

CTagusIX MUTO3a. BHOIOrMYeCKuii CMBICII MUTO3a

@®opMbl pa3MHOXKEHMSI OpPraHM3MOB: Oecrosioe U MosioBoe. Buapl Oecrnosioro
pa3sMHOXKEHHUsS: JIeJICHHEe HaJIBOE, TII0YKOBAaHHWE OJHO- M MHOTOKJIETOYHBIX,
CopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKeHHE. VcKycCTBEHHOE KIOHMpPOBAaHUE

OpraHnu3MoOB, €ro 3HAYCHUEC JIA CCIICKIINU

ITonoBoe pa3zMHOXKEHHE, €r0 OTINYUSA OT OECIOI0ro.
Meiio3. Cragun wMmeiioza. Ilpomecchl, mnpoucxoasimme Ha CTaausIX Menosa.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonornueckmii cMbici U

3HAYEHNE MEN03a

l'ameTorene3 — mporecc oOpa3oBaHUS TOJOBBIX KJIETOK Yy XWUBOTHBIX. [lomoBbie
Kele3bl: CEMEHHUKUM W SUYHUKH. OOpa3oBaHHE W PAa3BUTUE TOJOBBIX KIETOK —
ramMer (CrepMaro30mj, SUIEeKIeTKa) — crepmaToreHe3 W ooreHe3. OcoOeHHOCTH

CTPOCHUSA SIMUEKIETOK U criepMaro3ouaoB. OmnogorBopenue. [laprenorenes

NuauBuayansHoe pa3BuUTHE (oHTOTEHE3). OMOpuHoOHaIBHOE pa3BuTHE
(aMOpuorenes). DTtanbl 3MOPUOHATIBHOTO Pa3BUTHUA Y IMO3BOHOYHBIX >KHMBOTHBIX:
apoOrieHue, racrpynauus, opraHoreHe3. I[locTamOpuoHanbHOE pa3BUTHE. TUIIBI
MMOCTAMOPHUOHAIBHOTO PAa3BUTHUS: TpSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue

Cpeabl Ha pPa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC




YPOJICTBA.
Poct n pa3Butue pacreHuil. OHTOT€HE3 LBETKOBOIO PacTEHUs: CTPOEHUE CEMEHH,

CTaJIu pa3BUTHUA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

[Ipeamer u 3amauu renetuxu. Mcropust pazButus TeHeTHUKU. Bxiag poccuiickux u
3apyOexXHBIX  Y4€HBIX B pPa3BUTHE  TIEHETHMKH.  MeTolIbl  T'€HETUKH
(TMOPUIOTOTUYECKUHA, LUTOT€HETUYECKHIA, MOJICKYJIIPHO-TEHETHUECKU ).
OCHOBHBIE T€HETUYECKHE NOHATUA. ['eHeTnyeckas CUMBOJIMKA, HCIOJb3yeMas B

cXeMax CerH_[I/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAcJIEJOBaHMsI IPU3HAKOB, YycCTaHOBJIeHHble [. Menzaenem.
MoHorubpuaHOEe CKpelyBaHUE. 3aKOH eIuHoOoOpasust THUOPUAOB  IEPBOTO
nokosieHus. [lpaBuno qoMuHUpOBaHus. 3aKOH paclIelIeHUs npu3HakoB. ['unoresa
yuCcTOTHI rameT. [loaHOe U HenmoJIHOEe TOMUHUPOBAHUE.

JurnbpuHoe CcKpeuMBaHuE. 3aKOH HE3aBHCHUMOIO HACJIEIOBaHUS IPU3HAKOB.
[{uTOoreHeTHYECKne OCHOBBI JTUTHOPUIHOTO CKpPEHIMBAHUSA. AHATU3UPYOIIEe
CKpeuiuBaHue. Vcnonap30BaHNE aHATU3UPYIOUIETO CKPEIIUBAHUS JJI ONPEACICHUS

reHoTHIIa 0coou

CuemnieHHoe HaciefoBaHue npusHakoB. Pabora T. Moprana mno cuenjieHHOMY
HacJIeJ0OBaHMIO reHoB. HapylieHnue cuenienns TeHOB B pe3ybTaTe KPOCCHHIOBEpA.
XpOMOCOMHas TEOpUS HACIIEACTBEHHOCTH. | eHETUUEeCKHEe KapThl.

I'enetnka moma. XpoOMOCOMHOE OHIpeeleHHe Iosia. AyTOCOMBI M IIOJIOBBIE
XPOMOCOMBEI. T'omorameTHble U TeTCpOraMEeTHBIC OPraHU3MBbI. HaCJieHOBaHI/IC

IMPHU3HAKOB, CHCIUICHHBIX C IIOJIOM

N3menunBOCTh. Bubl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACIEACTBEHHAs. Poib
Cpelbl B HEHACJIEJICTBEHHON M3MEHUYMBOCTH. XapaKTepUCTUKA MOAU(PUKALMOHHON
M3MEHYMBOCTU. BapuanMoOHHBIM psAn M BapuauuoHHas kpusasd. Hopma peaknuun
npu3Haka. KojaumuecTBEHHbIE M KAa4ECTBEHHBIE NPHU3HAKM U HMX HOpMa pEaKLUU.

CgoiicTBa MOTU(PUKAITMOHHON N3MEHUYNBOCTH

HacnenctBeHHas, MM  TEHOTUIIMYECKas, HM3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Melo3 U TMOJIOBOH Tpolecc — OCHOBA KOMOMHAaTUBHOU
M3MEHYMBOCTH. MyTalmoHHasi u3MeH4YnBOCTh. Kiaccuduxanus myranuii: reHHbIe
XpOMOCOMHbBIE, TeHOMHbIe. YacToTa U nmpuunHbl MyTanuil. MyrareHHble (akTopsbl.

3aK0H rOMOJIOTHYECKHUX pPAaOB B HaclieacTBeHHOoM u3MeHunBoctyu H.M. BaBunosa

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHbIE METO/bl T€HETUKHU YEJIOBEKA:
TeHEaJIOTHISCKHI, OJIM3HEIOBEIH, [IUTOTCHETHYCCKHIA, OMOXUMHYECKUH,

MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE oIpezie/IeHue TeHOTHUIA!




IMOJIHOTCHOMHOC CCKBCHHUPOBAHUC, I'CHOTHIIMPOBAHUC, B TOM YHUCJIC C IIOMOIIBIO
[T1[P-ananu3a. HacinencrBeHHbIC 3a00JICBaHUS YCIOBEKA: TeHHbIC 00JIC3HH, 00JIC3HU
C  HACJEACTBEHHOH  MPEApacloOKEHHOCThIO,  XpPOMOCOMHBIC  OOJIE3HHU.
CoMaruueckre W TeHepaTUBHbIE MyTarluu. [IpHHITUIBEI 370pOBOTO 00pasa >KW3HH,
JIMAarHOCTHKH, NPOQWIAKTUKA M JICUCHHs TeHETHYeCKUX Ooje3Heil. Memauko-
FEHETUYECKOE  KOHCYJIbTUpOBaHHE. 3HAUYCHHE  MEIUIMHCKOM TEHETHKU B

IpEeaAOTBPAIICHNUHN U JICHCHHUU I'CHETHUYCCKUX 3a00J1€BaHNH YeI0BEKa

Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekuus Kak Hayka M IIpolecc. 3apoKJICHUE CEeNIeKLUN U JOMECTUKaALUs. YUeHue
H.M. BaBumoBa 0 ULEHTpaXx TMPOUCXOXKICHUS M MHOTOO0Opa3Hus KyJbTYPHBIX

pacteHui. LleHTphl MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOpOAa, IITaMM

CoBpeMeHHbIE METO/Jbl CeleKUUU. MaccoBblii M HMHIUBUAYaJIbHBIH OTOOpHI B
CEJIEKIIMM pacTeHMH M KUBOTHbIX. OneHka »3KcTepbepa. bim3kopoacTBeHHOE
ckpenuBanue — wuHOpumuHr. Yucras nuHUsA. CKpelIMBaHWE YHCTHIX JIUHUH.
I'erepo3uc, nnu rubpuanas cuna. HepoacTBeHHOe cKpelMBaHUE — ayTOPUJIMHI.
Otnanénnas rubpuauzanus u eé ycrnexu. VMICKyCCTBEHHbII MyTareHe3 v Mojy4eHue

ITOJIHIIIIONOOB. I[OCTI/I)KCHI/IH CCIICKIINH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIraHU3MOB

buorexHonorust kak orpaciib Ipou3BoACTBa. ['eHHast UHXKEeHepUs. DTallbl CO3JaHUs
pexomOunanTHOW JIHK wm TpaHcrensslx opranusmoB. KierouHas HHXeHepHs.
KieTounsle KynbTypbl. MUKPOKIOHAIIBHOE pa3MHOKeHue pacteHuil. Kiionuposanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SHCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHE U

strudeckue npodnemsl. 'MO — reneTndecku MOAUGUIIMPOBAHHBIE OPraHU3MBI

11 KITACC

Ko

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

DBOJIOLMOHHAS OUOJIOTUS

DOBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CunerenscTBa 3BomonMM. [laneonTonornyeckue: nocie10BaTeaIbHOCTD MOSBICHUS
BUI0B B MaJICOHTOJIOTHYECKON JIETOIINCH, IIEPEXOHBIE (hopmpbI.
buoreorpaguyeckue: cxoacTBo U paziauuue ¢ayH U Gprop MaTEpUKOB U OCTPOBOB.
OMOpHOIOrHYEcKHe: CXOJICTBAa U pa3iuyusi HMOpPHUOHOB  pa3HBIX  BHUJOB

IIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO -aHAaTOMHYCCKHE. TOMOJIOTUYHBIC, aHaJIOTH4YHBbIC,




pYOMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXMMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKUX IyTeH y Bcex

OpraHu3MoOB

OpomonnonHas teopus Y. JlapBuna. [Ipennochuiki BO3HUKHOBEHUS JapBUHU3MA.
JIBM>KyIye cuiibl 3BOJIOLMU BUIOB 10 JlapBUHY (M30BITOUHOE pa3MHOXKEHHUE IPU
OTPaHUYEHHOCTU  PECYpCOB, HEONpeleN€HHas HW3MEHYUBOCTb, Oopnba  3a

CYIIECTBOBAHUE, €CTECTBEHHBIH 0TOOD)

Cunrernueckass teopust sBojouuu (CTD) u  ocHOBHbIE €€ TOJOXKECHHUS.

Muxkpososmtorus. [lomynsanus kak eIMHUIA BUAA U IBOJIIOLUN

JIBrokymie cuitbl ((pakToOpbl) SBOIIONUHN BUJOB B MpHUpoae. MyTallMOHHBIN MPOIECcC
U KOMOMHATUBHAs M3MEHUYMBOCTb. [lomynslMOHHBIE BOJIHBI U JApeild TIeHOoB.
Wzomnsmus 1 murpanus. EcrecTBeHHBINH 0TOOp — HaNpaBISiONMN (aKTOP SBOJFOIHH.
@DopMBbI €CTECTBEHHOT0 0TOOPA.

[IpucnocoOIeHHOCTh  OPraHU3MOB  Kak  pe3yapTar  dBoOJONUH.  [lpumepsr
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAANTALINY.

Bun u BumooOpazoBanme. Kpurepun Buma. OcHOBHBIE (OPMBI BHA000Pa30BaHUS:

reorpa(bnquKoe, 9KOJIOTHYCCKOC

MakposBonronus. DopMbI ABOJIIOLIUN: ¢dunernyeckas, JIMBEpreHTHas,

KOHBEPIreHTHAsA, MapajjicibHasd. H606paTI/IMOCTL 9BOJIIOIIMH

Bo3HukHOBEHHE U Pa3BUTHC )KXU3HU HA 3emiie

JlonayuyHble TpEACTaBICHUS O 3apOXKACHUU KU3HUA. HaydHble THIOTE3bI
BO3HUKHOBEHUS KHM3HU Ha 3emie: abuoreHe3 M MaHCHEpMHUA. XUMHYECKas
SBONIONHUS.  DKCHEPUMEHTAIBHOE  TOATBEPXKICHUE  XUMHUYECKOW  HBOJIIOIUH.
Havaneubeie stanel Ouonoruueckoit ssomtonmu. ['mmoresa PHK-mmpa. Ileprie

KIJICTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)XKUBBIX OPraHu3MOB

Pa3Butue xu3Hum Ha 3emisie mo spam u nepuodam. Karapxeil. Apxeiickas u
nmporepo3oickas dpel. [laneos3oiickas »pa u e€ mepuoasbl: KeMOPUNUCKUH,
OPIOBUKCKHW,  CUJIYPUMCKHUM, JEBOHCKHWA, KAMEHHOYIOJbHBIM,  IEPMCKHUU.
Me3so30iickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaitno3oiickas 3pa U €€ mepuo/bl: MaJeoreHOBbIN, HEOT€HOBBIM, aHTPOMOTEHOBBIN.
XapakTepucTUKa KJIMMaTa W TeO0JOTMYECKUX MponeccoB. (OCHOBHBIE ATallbl
IBOJIIOIIMM  PACTUTENLHOTO W KUBOTHOTO Mupa. Apomopdo3bl y pacTeHUil u

KHUBOTHBIX. HOHBJ’ICHI/IC, PACUBET U BEIMUPAHUC I'PYIIIT ) KUBBIX OPraHU3MOB




Cucrema OpraHMYecKoro Mupa Kak oOTpaxeHue dBomonud. (OCHOBHBIE

CUCTEMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

DBONIONUST YeTOBeKa. AHTPOIMOJIOTHS Kak Hayka. Pa3BuUTHE TpEICTaBICHUN O
MPOUCXOXKIACHUU 4YelloBeKa. Meronbl u3ydeHHs aHTpororeHesa. CxoncTBa U
pa3nuyus YellOBeKa U )KMBOTHBIX. CUCTEMATHUYECKOE MOJIOKCHHIE YEIIOBEKA.

JBwkyme cuibl ((akTopbl) aHTponorenesa. HacnencrBeHHass M3MEHYMBOCTh U
ecTecTBeHHbBIN 0TOOp. OOImEecTBeHHBINH 00pa3 KU3HU, U3TOTOBIICHUE OPYAHUN TPyHa,

MBIIIJICHUE, PC€Yb

OcHOBHBIE CTagUM W BETBU DJBOJIIOIMM 4YEJIOBEKA: aBCTpAJIONUTEKH, YenoBek
ymenslid, Yennosek npsamoxonsanmi, YenoBek HeaHepTaIbCKui, YemoBeK pa3yMHBIN.
Haxonkn ~ MCKOmaeMbIX ~ OCTaHKOB,  BpeMsl  CYILECTBOBaHUS, o0nacthb

pacnpocTpaHeHus1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUs

UYenoBeueckue packl. OCHOBHBbIE OOJBIIME pachl: €BPOINEOHAHAs (eBpa3uiickas),
HErpo-aBCcTpaJIoniHas (3KBATOpUAJIbHAS), MOHTOJIOUAHAS (a3UATCKO-AaMEPUKAHCKAs).
UepTsl mMpHUCTIOCOOICHHOCTH TMPEACTABUTENEH YEIOBEUECKUX pac K YCIOBHUSIM

CyllecTBOBaHMsA. ENMHCTBO yenoBedeckux pac. Kpuruka pacusma

OpranusMsl 1 OKpyXarouias cpeaa

OKoJjorus Kak HayKa. 3aJauyd M pas3ienbl 3KOJOTMu. MeTonbl 3KOJIOTMYECKUX
UCCIIeIOBaHUM. DKosorndeckoe MupoBo33peHue. Cpeapl OOMTaHMS OPraHU3MOB!

BOAHAasA, HA3EMHO-BO3AyIIIHAA, ITIOYBCHHA, BHYTPUOPTaHU3MCHHAA

Okonoruueckue  ¢akropsl.  Kiaccupukanuss — skosmoruueckux — (pakTopos:
abuoTruyeckre, OWOTHYECKHE M  aAHTpOINOreHHble. JleHCTBHE HKOJOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

AbuoTtnueckue (HakTOphl: CBET, TeMIepaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenust  opraHM3MOB K  JIEHCTBUIO  aOMOTHYECKMX  (PaKTOPOB.

buonorunueckue PUTMBI

buotnueckue Qakropbl. Bunael OHOTHYECKHMX B3aUMOJECHCTBUIN: KOHKYPEHLUS,
XUIIHAYECTBO, TMapa3uTU3M, MYTyajdu3M, KOMMEHCalIu3M (HaxJIeOHMYECTBO,
KBapTUPAHTCTBO), aMEHCaJIU3M, HEUTPaJIU3M. 3HaueHue OMOTHYECKUX

BBaHMOHeﬁCTBHfI JJid CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6II.[CCTBaX

OKOJIOTUYECKHE XapPAKTCPUCTUKU NOIMYJIAIHUU. OCHOBHBIC ITOKAa3aTeIIN MOITYJIAINN
YUCJICHHOCTb, IINIOTHOCTH, POXIAEMOCTb, CMCPTHOCTh, IPHUPOCT, MHUI'PALIUA.

I[I/IHaMI/IKa YUCJIICHHOCTHU IOITYJIAIMHU U eé peryisinusa




Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

CooOmiectBo  opranu3smMoB — OuoneHo3. CTpykTypsl OHOlLIeHO3a: BHJOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bunbl-momuHantel. CBsi3u B

onoleHo3e

DKoJnoruveckre cuctemsl (3kocuctemsl). [ToHsITHE 00 PKOCHUCTEME U OHOTEOIICHO3E.
OYHKIMOHANBHBIE ~ KOMIIOHEHTHl ~ OKOCHUCTEMBI:  MPOAYLEHTb, KOHCYMEHTHI,
penyuenTsl. KpyroBopoT BemiecTB M MOTOK SHEPTUU B 3KOocHcTeMe. Tpoduueckue
(nuieBble) ypoBHU 3KocUcTeMbl. [IumeBbie nenu u cetu. OCHOBHBIE NOKA3aTENH
9KOCHUCTEMBbI: Ouomacca, NPOAYKLHUSA. OKOJOIMYECKHE MMUPAMUABL: IMPOJIYKIHUH,
YHUCIEHHOCTH, Onomacchl. CBOMCTBA 3KOCHCTEM: YCTOMUMBOCTb, CaMOPETYIISILIMS,

Pa3BUTHUC. CYKLICCCI/ISI

[Ipupoanbie 3KocHCTEMBL. DKOCHUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOIO WM
HIMPOKOJIMCTBEHHOT'O Jieca.

AHTpPOIIOr€HHbIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. Ypb603KOCUCTEMBL.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak  QakTop  ycToWyMBOCTH  dKocucteM. CoxpaHeHue

OHMOJIOrMYeCcKOoro pa3Hooopasus Ha 3emiie

VYuenue B.W. Bepnazackoro o 6uocdepe. ['panuiisl, coctaB u CTpyKTypa OHOCHEPHI.
XKusoe BemectBo u ero QyHkuuu. OcobeHHOCTH OHOChephl Kak T100aIbHON
9KOCHUCTEeMBbI. JlMHaMHuueckoe paBHOBecHME U oOOpaTHas CBsI3b B Ouocdepe.
KpyroBopots! BemiecTB 1 OMOreOXMMHUYECKHE IIUKIIBI AJIEMEHTOB (yriepojia, a3oTa).

3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

UenoseuectBo B Ouocdepe 3emin. AHTpPONOreHHbIE HU3MEHEHUsi B Ouocdepe.
I'mobanbpHBIEC HKOIOTHYECKHE TPOOIIEMBI.
OcHoBa PalrOHaJIbHOI'0O YIIPAaBJICHUSA NPUPOJHBIMU PECYpPCaAMU U UX HUCITIOJIb30BAHHUEC.

JlocTrkeHust OGMOJIOTUU M OXpaHa MPUPOIbI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






