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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke MporpamMmbl MO OHMOJIOTHU TEOPETUUYECKYIO OCHOBY IS
OTIPENICNICHHS MMOJX0JI0B K (DOPMUPOBAHMIO COJEpP)KAHMUSI YUCOHOTO MpeaMeTa
«buosorus» cocTtaBuid: KoHuenTyanbHble TojoxeHus DPIOC COO o
B3aUMOOOYCIIOBJICHHOCTH II€JICH, COJCp)KaHUsS, pPE3yJIbTaTOB OOYYEHUS H
TpeOOBaHUNM K YpPOBHIO IOJTOTOBKH BBIMTYCKHHUKOB, IOJIOKEHUSI 00 OOIIMX
LHENIX M MPUHIHUIIAX, XApPaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero ooOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOXKEHMSI O crieruduke OUOI0TUH, €€ 3HaUCHUH B TTIO3HAHUH KUBOU MPUPOIBI
U o0ecleueHUH CYIIeCTBOBaHHUS uelloBeueckoro ooOmiectBa. CormacHo
Ha3BaHHBIM TIOJIO)KEHHUSM, OIpeJeIeHbl OCHOBHBIC (DYHKIIMM MPOrpaMMBbI II0
OMoJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owosioruu maét TpeACTaBICHHE O IelaX, o0 oOmei
CTpaTeruud OOY4YCHHMS, BOCIHTAHUS M Pa3BUTHA OOYYAIOIIUXCS CpPEACTBAMHU
ydaeOHOoro mnpenMera «buomorusy, ompeaenseT o0s3aTeIbHOE MNPEIMETHOE
colepKaHUE, €ro CTPYKTypy, paclpelnelieHue II0 paslaeliaMm U TeMawm,
PEKOMEHAYEMYIO TOCIICIOBATEIbHOCTh H3YyUYCHHS Y4yeOHOro Marepuaja cC
y4ETOM  MEXKMOPEAMETHBIX W BHYTPUIPEAMETHBIX  CBSI3€HM,  JIOTUKH
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJaroImmuXcs.

B mporpamme 1o Ouojorum TakKe YUHUTHIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METAPEAMETHBIM M TMPEAMETHBIM pe3yJibTaTaM
o0yueHuss B (OPMUPOBAHMHM OCHOBHBIX BHJIOB YY€OHO-TIO3HABATEIHHOMN
NEeSATEeIbHOCTH/YIEOHBIX JIEUCTBUM OOYYAIOIIUXCS MO0 OCBOCHHIO COJIEPIKAHUS
OMOJIOTHYECKOT0 00pa30BaHUSI.

B mporpamme mno Ouomnorumm (10-11 xmaccel, 0a30BBIi YpPOBEHB)
peaqr30BaH MPHUHIMI MPEEMCTBEHHOCTH B H3yYCHHH OWOJIOTHH, Oiaromaps
yeMy B HEH MpoCMaTpPUBAETCS HAMPABICHHOCTh Ha Pa3BUTHE 3HAHMUM,
CBSI3aHHBIX C  (POPMHPOBAHHUEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PCHMS,
IICHHOCTHBIX ~ OpUEHTAlMi  JIMYHOCTH, DKOJIOTHYECKOTO  MBIIUICHUS,
IPEACTaBICHUM O 3JI0POBOM 00pa3e JKM3HU M OEpeKHBIM OTHOIIECHHEM K
OKpyXawumen npupomHon cpeae. Ilostromy Hapsgy ¢ U3ydeHUEM
00111e0MOIOTUUECKUX TEOPHM, a TakKe 3HAHHH O CTPOCHHM >KUBBIX CHCTEM
Pa3HOrO0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIIECCOB B
mporpaMMe 10 OHMOJIOTMH YJEJICHO BHUMAaHHE HCIIOJIb30BAHUIO TMOJYYCHHBIX
3HAHWM B MOBCEIHEBHOM KU3HU JIJIs PEIICHUS MPUKIIAIHBIX 3a7[a4, B TOM YHCIIE:
npopUIaKTHKA  HACJICACTBEHHBIX  3a00JICBAaHUK  YEIIOBEKa, MEJINKO-
reHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUSA DKOJIOTHYECKH
I[EJIECO00PA3HOTO TOBEICHUS B OKPYXKAIOIICH MPUPOTHOM Cpene, aHaiam3a
BJIUSTHUSI XO3SMCTBEHHOM AEATEILHOCTH YEJIOBEKAa Ha COCTOSTHUE MPUPOJHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM. YCWIEHHME BHHUMaHUS K  MPUKIATHOU
HaIpaBJICHHOCTH  y4eOHOTO npeamera  «buonorus» MPOAUKTOBAHO
HEOOXOAMMOCThIO 00€CTIeUeHUs YCIOBHH /I PEIICHUs] OJHON M3 aKTyaIbHBIX
3a/1a49 IIKOJIBHOTO OHMOJIOTHYECKOr0 OOpa3oBaHUs, KOTOpas Ipe/rojaracT
dbopmupoBaHre y 00YJarOIIUXCSl CIIOCOOHOCTH aaNTHPOBATHCA K U3MEHEHUSIM
JTWHAMHAYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpa.



buonorust Ha ypoBHE cpeaHero o01ero oOpa3oBaHHs 3aHHUMAET Ba)KHOE
Mecto. OHa oOecnieunBaeT (HOPMHUPOBAHKE Y OOYUAIOMIMXCS TPEACTABICHUN O
Hay4YHOU KapTHHE MUpa, paclidpseT U 0000IIaeT 3HaHus O )KMBOW PHUPOAE, €€
OTJINYUTEINIBHBIX MPU3HAKAX — YPOBHEBOM OPraHU3AllMU W 3BOJIIOLUHU, CO3IAET
YCIIOBUSL JAJsi: TIO3HAHMST 3aKOHOB JKMBOW  MPUPOJBI, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 37J0POBOrO M 0O€30mMacHOro odpasa
KU3HU, OKOJIOTMYECKOTO MBIIUICHUS,, HEHHOCTHOTO OTHOIICHHS K >KUBOH
MIPUPOJE U YETIOBEKY.

bonpmioe  3HaueHWe ~ OMOJIOTMST  HMMEET  TaKXke JJIA  PEHICHHS
BOCIUTATENBHBIX M Pa3BUBAIONIMX 3aa4 CpeaHero ooOiero oOpa3oBaHMUS,
couuanu3anuu oodyvarommxcs. M3ydeHne OHOJIOTHMM 00ECIEUNBACT YCIOBUS
TUIS dbopMuUpOBaHUSA  HMHTEIEKTYaJIbHBIX, KOMMYHHUKAIIUOHHBIX U
MH(GOPMALIMOHHBIX ~ HABBIKOB, ACTETHYECKOM  KyJIbTYpbl, CIIOCOOCTBYET
MHTETpaIy OMOJIOTUYECKUX 3HAHUI C MPEACTABICHUSIMU U3 IPYTHX y4eOHBIX
npeIMeToB, B YacTHOCTH, GU3HWKH, XuMud # Teorpaduu. Haspannbie
MOJIOKEHUSI O MpeIHa3HAYeHUH y4eOHOro mpeamera «bHONOrUsS» COCTaBUIU
OCHOBY JUIsl OMNpPEIENCHUS MOAXOJ0B K OTOOpY U CTPYKTYpHUPOBAHUIO €ro
coJiep KaHusl, IPEICTaBIEHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p conepxkanus yuyeOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH € MO3MUIMUI KyJIbTYpOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM O0ydYaromuecs JOJKHBI OCBOMThH 3HAHUS M YMEHUS, 3HAUUMBIC TS
dbopmupoBaHus OOIICH KyJbTYpbI, OMNPEACIAIONIUE aJCKBATHOE TMOBEJCHUE
YeJI0oBeKa B OKPY Karolel MPUPOAHON cpelie, BOCTpeOOBaHHbBIC B TTOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JeaTesbHOoCTU. Oco00e MECTO B ATOM CUCTEME 3HAHUM
3aHUMAIOT  DJIEMEHTBl  COJAEp)KaHWsA, KOTOpbIE CIyKaT OCHOBOM iAo
(opMHpOBaHUA TPEACTABICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTHHE MHpa W I[IEHHOCTHBIX OpPUEHTAIMSIX JHMYHOCTH, CIIOCOOCTBYIOIIHUX
ryMaHHM3aluu OMOJIOTUYECKOro 00pa3oBaHusl.

CTpykTypupOBaHUE cOAepXk aHus y4eOHOro Marepuaia B IpOrpamMme 1o
OMOJIOTUM OCYIIECTBICHO C Y4YE€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMBOU MPUPOJIbI, O €€ YPOBHEBON OpraHU3ALMH
M SBOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKType€ Y4Ye€OHOro MpeameTa
«buonorusy BbIIENEHBI CIENYIOLUUE CoAepKaTeabHble JIMHUU: «buomorus kak
HayKa. MeToJibl Hay4HOTro Mo3HaHus», «KiieTka kak OMOJIoruyecKasl CuCTeEMay,
«Opranu3m kak Ouosiornueckas cucremay, «CucreMa uU MHOrooopasue
OPraHUYECKOTO MUPa», «OBOJIOLMS JKUBOW MPUPOIABDY, «IKOCHUCTEMBI H
MPUCYIIME UM 3aKOHOMEPHOCTH.

Henp mzyuenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIAJICHHE OOYYalIUMHCS 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAJIBHOMN
OpraHM3ali >KUBBIX CHCTEM pa3HOr0 paHra HW TpUOOpEeTeHHE YMEHUH
WCTIONIb30BaTh 9TW 3HAHMS AJII TPAMOTHBIX JIEHCTBUI B OTHOIIEHUH OOBEKTOB
KUBOU MPUPOJBI M PEIICHUS PA3TMYHBIX )KU3HEHHBIX MMPOOIIEM.

JlocTkeHue uenu u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
0a30BOM YpOBHE 00ECIIEUMBACTCS PEIICHUEM CIIEAYIONIUX 3a]1ay:

OCBOCHHME O00YYaIOIIMMHCS CHUCTEMbl 3HAHUI O OMOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIOTe3aX, IMpaBUIaX, CIYKalUX
OCHOBOM 11711 (JOPMUPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MUpa, O METOJAaX HAYYHOrO I[I0O3HAHMS, CTPOEHUH, MHOroO0pa3uu u
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YpPOBHS OpTraHMU3allMH, BbIAAIOIIMXCS
OTKPBITHSIX U COBPEMEHHBIX MCCIIEOBAHUAX B ONOJIOTHY;



(dopMupoBaHre y 00ydaroluXxcsl MO3HABATENbHBIX, HHTEIJICKTYaIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCE aHalIM3a JAHHBIX O MyTAX Pa3BUTHUSI B
OMOJIOTHH HAYYHBIX B3TJISAOB, MJIEH U MOAXOAOB K M3YYCHHIO KUBBIX CHCTEM
Pa3HOIO YPOBHS OpPraHHU3alUy;

CTAaHOBJICHHE Yy OOydamommxca oOueil KyiabTypbl, (YHKIHOHAIBHON
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBICHATH M  OLIEHWBATh  SIBJICHUS
OKPYXAIOIIEr0o MHUpa >KUBOM NPHPOABI HAa OCHOBAaHWM 3HAHUW U OIBITA,
MOJTyYE€HHBIX TIPU U3YYCHUU OHOJIOTHH;

dopMupoBaHue y OOy4yaroOlUUXCS YMEHHMH WUTIOCTPUPOBATh 3HAUCHHUE
OMOJOTMYECKUX 3HAHWHA B MPAKTUYECKOW ACSITENbHOCTH YENOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTHU TMO3HAHUS YEJIOBEKOM KHBOU
MPUPOJIbI, HEOOXOAMMOCTH OEpEeXKHOr0 OTHOIICHHS K HEW, coOMoaeHus
ATHUYECKUX HOPM MPHU MPOBEACHUH OMOIOTUYECKUX MCCIIETOBAHUI;

OCO3HaHWE LIEHHOCTU OMOJOTMYECKHX 3HAHWM JUIsl MOBBILIEHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYpPBI, AJI1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNE NMPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOW KU3HU
JUISL OIEHKH IOCJIEACTBUN CBOEH AEATEIBHOCTH 110 OTHOLIEHUIO K OKPYKAOLIEH
cpeae, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHME U COOJIOJCHHE MEP
npodUIaKTUKH 3a00JIeBaHUH.

B cucreme cpemgnero obiiero obpazoBanusi «buonorusy, mzyyaemas Ha
0a30BOM YpOBHE, SBJSETCS 00s13aTEIbHBIM YUEOHBIM MPEAMETOM, BXOMSIINUM B
COCTaB NpeaIMeTHOM 00aacTh « EcTecTBeHHO-HAay4YHbIE IPEIMETBD.

Jlns wu3ydeHuss Ouoyorud Ha ©0a30BOM YPOBHE CpPEIHETO OOIIEeTro
obOpazoBaHust oTBoaUTCA 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hezenio), B
11 KJiacce — 34 yaca (1 qac B HEJICITIO).



COILEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorus kKak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHU C OOLIECTBEHHBIMHU, TEXHUYECKUMU
U JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (GUIocopHueil, ITHUKON, ACTETUKOW U
npaBoM. Poip Ouonoruu B (OpMUPOBAHUU COBPEMEHHON HAyYHOU KapTHHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Meronpl TO3HaHUS >KUBOM MpUpOIbl (HAOIIOAEHUE, SKCHEPHUMEHT,
OMHCaHue, HU3MEpeHHe, KiacCu(pUKalusi, MOJCTUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JlemoHcTpanuu:

IToptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u O.
Kpuxk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBON TTPUPOJIBIY.

JlabopaTopHble U IpaKTHYECKHE PA0OThI:

[Ipaktruueckas padora Ne 1. «Mcnonp3oBaHHE pazIMYHBIX METOJOB IMPHU
M3YYEHUHU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cucteMbl (OMOCHUCTEMBI) KaK NpPEAMET HU3y4YEHUS OHOJIOTHUHU.
OTnuyne KUBBIX CHCTEM OT HEOPTraHUYECKOM MPUPOIBI.

CpoiicTBa OuocucTeM W HX pa3HooOpasue. YPOBHH OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIpHBIM, KJICTOUHBIA, TKAHEBbIA, OPTraHU3MEHHBIM,
MOMYJISILIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTreoIeHOTHYECKH ),
Onoc@epHbIi.

JlemoHcTpanuun:

Tabmuubr u  cxeMbl: «OCHOBHBIE MPHU3HAKU OKU3HU», «YPOBHH
OpraHu3aliy KUBOU TPUPOABD.

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumuueckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKHIM COCTaB KJIETKU. XMMHUYECKUE AJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MUKpO3JIeMEeHTbI. Boga 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMKM BOABI M MUHEpalbHBIX BeleCTB B kierke. llogaepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CocTtaB u ctpoeHre 0€IKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHumble W 3aMEHUMBIE aMHUHOKHCIOTBHL. AMHMHOKHUCIOTHBIM COCTAB.
YPpoBHM CTPYKTYpbI OEIKOBOI MOJIEKYJIbI (II€pBUYHAS, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOICTBa OenkoB. buonormueckue
(GyHKUIMU OENKOB.

®depMmeHTHl — Ouosorndeckue Katanuzatopel. CrpoeHue GdepMmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuupuyHoctb. Kodepmentsl. ButaMuHsl.
OTnuuust PepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

YrneBoawsl: MOHOcaxapuabsl (TJIrOKo3a, pubo3a ©  J1€30KCUpU003a),
aucaxapuibl (caxaposa, JIaKTOo3a) W ToJiucaxapubl (Kpaxman, TJIMKOIEH,
HeJI0I103a). buonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurnuuepuanl, ¢Gochonunuabl, crepouasl. [ uapoduibHO-
rugpodoOHbie cBoiicTBa. buonmornueckue QyHkiuu nunuaoB. CpaBHEHHE
yII€BOAOB, OEJIKOB U JIMIMHUIOB KaK UCTOUHUKOB YHEPTUU.



Hyxnennoseie xucmorel: JHK n PHK. Hykneormmer — MoHOMEpHI
HyKkiIenHoBbIX kucnoT. Ctpoenne u ¢ynkuun JAHK. Ctpoenue u ¢yHKIIUU
PHK. Buast PHK. AT®: ctpoenue u pyHKIUU.

[uronornuss — Hayka o kierke. Kiletounas Tteopuss — mOpuMep
B3aMMOJICHCTBHUS HJel M (PAKTOB B HAyYHOM IO3HAHWU. MeETOAbI H3y4YeHUS
KJIETKH.

Knerka kak wenoctHas >xuBas cucrema. OOuue NOpU3HAKU KIETOK:
3aMKHyTas HapyxHasi MeMOpana, moiekysbl JIHK kak renernueckuil anmapar,
CHCTeMa CHHTe3a Oerka.

Tunbl KJIEeTOK: 3yKapHoTHYecKkass W mpokapuoTudeckas. OcoOGeHHOCTH
CTpOEHHSI MpOKapuoTHUYecKoil kieTku. Knerounas crenka Oakrepuil. CTpoenue
AYKapUOTUYECKOU KIeTKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOUN, KUBOTHOU U
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KIJIETOYHASl CTEHKA, INIMKOKAJMKC,
ux ¢yskuuu. Ilnasmatuyeckas wemOpaHa, €€ cBoilcTBa M (DYHKIUH.
[uromnaszma u e€ opranouasl. OgHOMEeMOpaHHbIe opraHouabl KieTku: JIIC,
annapat [onbxku, sm30coMBbl. [lolyaBTOHOMHBIE OpPraHOMABI  KIIETKH:
MUTOXOHJpPHH, TUIaCTUbI. IIpoucxokIeHne MUTOXOHAPUM U IUIacTUl. Bumbl
mactua. HemeMOpaHHble opraHOWIbl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP,
LEHTPHUOJIU, PECHUYKH, KI'YTUKU. DyHKIIMKN OPraHOMJ0B KIETKU. BKitoueHus.

SAnpo — perynsTopHblil HeHTp KieTku. CTpoeHue aipa: saepHasi 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcOPT BEHIECTB B KIIETKE.

JleMmoHcTpanuun:

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

Juarpammer:  «PacnipeneneHre XUMHYECKMX JJIEMEHTOB B HEXKHUBOU
npupoze», «Pacrpenenenne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOIEH.

Tabmuupl u cxemsl: «lleprognyeckas TadaMIa XUMHUUYECKUX 3JIEMEHTOBY,
«CTpoeHrne MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHuEe MOJIEKYJIbI
oenka», «Ctpoenue pepmenta», «Hykmennossie kuciotel. JTHK», «Ctpoenue
Monekyiael AT®», «CrpoeHne dSyKapuOTHYECKOW KIETKW», «CTpoeHHUe
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIETKW», «CTpoeHue sapa KIETKW», «YTIEBOIbDY,
«JInmmaey.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OOpYJIOBaHWE ISl MPOBEICHUS
HaOMIOACHUHN, U3MEPEHU, SKCIEPUMEHTOB, MUKpPOIpENnapaTbl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopuass pabotra Ne 1. «3yueHue KaTaaIUTUYECKOW AKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPEe aMuiIa3bl WU KaTalla3bl)y.

JlaboparopHass pabora Ne 2. «3ydeHue CTpoeHHUsS KJIETOK pPaCTEHUH,
KUBOTHBIX M OaKTEpHUIl MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHUE.

Tema 4. ’KuzHeaessTeJbHOCTH KJIETKH.

OOMeH BellecTB, WU MeTabo0Iu3M. ACCUMUIIALINS (TIJTACTUYECKUN OOMEH)
U JTUCCUMWIAIUS (SHEPreTHYECKUil 0OMEH) — JBE CTOPOHBI €IMHOTO Mpoliecca
meTtabonu3ma. Poijib 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPrUv B MOHUMAaHHUU
MeTaboau3ma.

Tunbr oOMmeHa BemiecTB: aBTOTPOHBIN U rerepoTpodHbii. Pomib
(epMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.



@®orocunre3. CperoBas u TeMmHOBas (¢a3bl (QorocuHTe3a. Peakuun
doTtocunTe3a. DPdexkTuBHOCTH (GOTOCHHTE3a. 3HAUeHHWE (POTOCHHTE3a IS
KU3HM Ha 3emuie. BiumsHue ycnmoBui cpenbl Ha (OTOCHHTE3 WM CIIOCOOBI
MOBBIIIECHHS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEMOCUHTE3UpYIONIMe OakTepuu. 3HAUEHUE XEMOCHHTE3a
JUTA )KU3HHU Ha 3eMIIe.

DOHepreTudeckuii oOMeH B kieTke. Paciienienne BeUiecTB, BBIACICHUE U
AKKyMYJMpPOBAaHHE DSHEPrUM B KIETKE. OTalbl 3HEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buibpl. KUCIOPOAHOE OKHUCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopumpoBaHue. OddeKkTHBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peakuun wmatpuuHoro cuHteza. ['enetnueckas unpopmarus u JHK.
Peanuzanus reneruueckoil mHpopManuu B KieTke. ['eHeTHUecKuid KOA U €ro
cBorcTtBa. TpaHckpuniuss — wMarpuunbli cuHTre3 PHK. Tpancmsauma —
OnocuHTe3 Oenka. Ortanbl TpaHciasuuu. KomupoBanue aMHMHOKHCIOT. Pounb
pubocoM B OMocHHTE3E OerKa.

Heknerounsie (popmbl xu3HU — BUpYChl. MicTopust oTKpeITHS BUpYCcOB (/.
N. UBanoBckuii). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
bakrtepuodaru. bosiesHu pacTteHHil, >KHUBOTHBIX M YEJIOBEKA, BbI3BIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — BozOyaurens CITM/a.
OOpaTtHass  TpaHCKpUILIMS, peBepTraza U  uHTerpaza. lIpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIA.

JleMmoHcTpanuun:

IToptpetsr: H. K. Konpsnos, /1. . Usanosckuit, K. A. Tumupsses.

Tabnuiel u cxembl: «Tunel nutanusy, «Metadonuzmy», «MUTOXOHIPUSY,
«JHepreTuyeckuit ooMen», «Xmoporact», «Potocunres», «Ctpoenne JJTHK»,
«Ctpoenue u (yHKIIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «l eHeTudecKuid
Ko, «Bupyce», «bakrepuodarn», «CtpoeHre W KU3HEHHBIA IIUKI BUpYyca
CIINda, 6axrepuodara», «Permkanus JJHK».

O6opynoBaHue: MOJEIN-ANTUINKALANA «Y IBOCHUE JHK 151
TpaHCKpUnuus», «bruocunres denka», « CTpoeHUE KIETKU», MOJIETb CTPYKTYPbI
JIHK.

Tema 5. PasMHOKeHUe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbiii nukn, Wik KU3HEHHBIM UK KieTku. MHTepdaza u MUTO3.
[Ipoueccel, npoTekarmme B uHTepdaze. Pernnmkanus — peakuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoMmM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIunmouaHBIM M TaUIOWJIHBIA  XpPOMOCOMHBIE  HAaOOphl.  XPOMATHIIBI.
[utonmornueckne OCHOBBI PAa3sMHOXKEHHUS W HWHIUBUAYAIBHOTO PA3BUTHUS
OpPraHU3MOB.

Henenue knetku — muto3. Ctaauu mutosa. [Iponeccel, npoucxoasmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

@opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecnojioe u TMosioBoe. Buasl
Oecriojioro  pa3MHOXKEHHS:  JIeJIeHMe HaJBOE, MOYKOBAaHHME OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYEHUE JIJIS1 CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cranuu Meito3a. [Iporecchl, MpoUCXOIsIIME HA CTAIUSIX MEUO03a.
[ToBenenne xpomocom B Mmero3e. KpoccuHrosep. buosiornyeckuii CMBICT H
3HAYCHHUE MENo03a.



["amerorene3 — mporecc 00pa30BaHUS MOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TomoBeie kene3bl: CEMEHHUKH U simuHuKA. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30uj, SULEKIEeTKa) — CIIEpMATOreHe3 U OBOICHE3.
OcoOeHHOCTH CTpPOCHUS SIUIIEKIETOK W CHepMaTo3ousoB. OIIoa0TBOpPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuThe (OHTOTEHE3). OMOpPHUOHAIBLHOE pPa3BUTHUE
(3mMOpuorenes). Jrarbl SMOPUOHATBHOTO PA3BUTHS Y O3BOHOYHBIX KUBOTHBIX:
apobiieHue, racTpysinus, opranorenes. [loctambpruonansHoe pazputue. Turbl
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MpAMOE, HEmpsiMoe (JIMUrnHOuYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTAHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct n pa3Butue pacteHuil. OHTOT€HE3 LIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHHU, CTaJINH Pa3BUTHSL.

JemoHcTpanum:

Tabmuupr 1 cxembl: «DoOpMbl pa3MHOXKEHHS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy I1IBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuity, «CTpOECHHE TOJIOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Kiterounslii ukn», «Permukanus [JTHK», «Muto3y,
«Menosz», «IIpsamoe u HenpsAMoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKONUTAFOIINX
1 4elioBeKay, «OCHOBHBIE CTaJIUU OHTOT'€HE3a».

OOopynoBaHue:  MHUKpPOCKON,  MuKporpenaparsl  «CrnepMaTro30ouibl
MJICKOITUTAIOWIETO», <«SIMUEKIeTka MIeKonuraromero», «Kapuokunes B
KJIETKaxX KOpelIKa JIyKa», MarHUTHasi MOJIeb-aniuinkanus «Jlenenue KieTkuny,
mozens JIHK, monens Metada3zHOM XpOMOCOMBI.

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

JlaGoparopnas pabota Ne 3. «HaOmioneHue MuTo3a B KJIETKAaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIpENnapaTax».

JlaGoparopnas padora No 4. «M3ydeHue CTpOeHHUs MOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOTpenapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. lcropuss pas3BuTusa reHeTHKH. Poib
IIUTOJIOTUM U SMOPHUOJIOTUM B CTAHOBJICHMM T'€HETUKHU. BKiaa poccHilCKUX U
3apyOeXHbIX  YYEHBIX B  pa3BUTHE TEHETUKH. MeETolIbl  T'€HETUKH
(ruOpuI0NOTHYECKU,  LIUTOTEHETUYECKUH,  MOJIEKYJSIPHO-TEHETUUYECKU).
OcCHOBHbBIE TeHETHUUYECKHE TOHATHS. | eHeThuYecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIUBAHUM.

3aKOHOMEpPHOCTH  HAcCJIeIOBaHHsS  MPU3HAKOB, yCTaHOBJIEHHblE [
Mennenem. MoHOrUOpUAHOE CKpElIMBaHUE. 3aKOH €IuHOO0Opa3us ruOpuoB
nepBoro mnokojeHuss. [lpaBuno AOMHHHMpPOBaHMA. 3aKOH paclUEIICHUsS
npu3HaKkoB. ['unore3a ynuctorsl rameT. [10IHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe CKpeluBaHue. 3aKOH HE3aBUCHUMOTO  HacjeJI0BaHUs
npu3HakoB. [lUToreHeTHYeCKue OCHOBBI  JUTHOPUIHOTO  CKPEIIUBaHMUS.
AHanuzupytouiee CKpelLIMBaHuE. Hcnonbs3oBanue AHAIIM3UPYIOLIETO
CKpEUIMBaHUSA JJIs ONIPEACIICHHUs] TEHOTHUIA OCOOH.

CuerieHHOe HaclienoBaHue npusHakoB. Pabora T. Moprana mo
CUEIUICHHOMY HAcJelIOBaHMIO TEHOB. HapyieHue cCuUEMJIeHUs TE€HOB B
pe3yabTaTre KPOCCUHTOBEPA.

XpOMOCOMHasi TEOpHsI HACIIECTBEHHOCTH. | eHeTnYecKre KapThl.

I'enetuka nmona. XpoMOCOMHOE OMpe/IeiIeHUE T0J1a. AyTOCOMBI M TIOJIOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporaMmeTHbie opraHu3mbl. HacnegoBanue
PU3HAKOB, CLEIJIEHHBIX C TIOJIOM.



N3menunBoCcTh.  Buabpl ~ M3MEHUYMBOCTH: HEHACJIEICTBEHHAass U
HacjencTBeHHas. Poib  cpenbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOIU(GUKALMOHHOW W3MEHYMBOCTH. BapuanmoHHBIN psin u
BapuanvMoHHas KpuBad. Hopma peakumnm npusHaka. KoaudecTBeHHblE U
KaueCTBEHHbBIC MPHU3HAKU U WX HOpMa peakiuu. CBoMCTBa MOAUPUKAIMOHHON
U3MEHYMBOCTH.

HacneacTBenHasi, WM T€HOTUIIMYECKAs,, N3MEHYMBOCTh. KOMOMHATUBHAS
M3MEHYUBOCTh. MeW03 M TOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYUBOCTH. MyTanmoHHass W3MEHYMBOCTh. Kraccudukamuss MyTaiuii:
I€HHbIE, XPOMOCOMHbBIE, TE€HOMHblE. YacToTa © NPUYMHBI MYyTalUi.
Myrtarennsie (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHOMN
n3MmeHunBoctr H. M. BaBunosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHYMBOCTD.

I'eneruka yenoBeka. Kapuorun yenoBexka. OCHOBHBIE METObl T'€HETHKHU
YEJI0BEeKA: reHeaJIOTUYeCKU, OJIM3HEIOBEIH, LIMTOr€HETUYECKU,
OMOXMMUYECKUIA, MOJIEKYJIpHO-TeHeTHUYeCcKnil. COBPEMEHHOE ONpeeICHUE
I€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHHUE, B TOM YHUCJIE C
nmomornieio II[P-anamm3a. HacimencTBeHHble 3a00JICBaHUS YEIIOBEKA: T'CHHEIC
00J1e3HH, OOJIE3HH C HACJIEICTBEHHOW MPEIpPacoIOKEHHOCThIO, XPOMOCOMHBIE
Ooone3nn. ComaTHUeCKME€ M TeHepaTuBHbIe MyTauuu. CTBOJIOBBIE KIIETKHU.
[IpuHUMIIBI 310pOBOTO 00pa3a )KU3HU, JUATHOCTUKH, NPO(UIAKTUKN U JICYEHUS
reHeTH4ecKuXx Oone3Hell. MeanuKko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUEHUE
MEIUIMHCKOW TI'E€HETUKH B TNPENOTBPAIICHUH M JICUEHUU TEHETUYECKUX
3a00s1€eBaHUI YelIOBEKa.

JleMmoHcTpanuu:

[Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmuupr u  cxeMbl: «MOHOTHMOPUAHOE  CKPEIIMBAHME U €rO
LUTOTEHETUYECKAasT OCHOBa», «3aKOH PACILEIUICHUS M €ro LUTOTeHEeTHYecKas
OCHOBa», «3aKOH 4YHUCTOTBI Tamer», «JuruOpuaHoe  CKpelMBaHUEY,
«lluTonornyeckue OCHOBBI ~ JAUTHOPUIHOTO  CKpeniuBaHus», «Meho3y,
«BzaumopelicTBre alieNnbHBIX T'E€HOBY», «l['€HeTMueckue KapThl pPacTeHH,
KUBOTHBIX U YeJloBeKay, «l eHeTuka moisa», «3aKOHOMEPHOCTH HACJIEAOBAaHMS,
CUEIUIEHHOTO0 ¢ TmojioM», «KapuoTumbl 4enoBeKa M KUBOTHBIX», «Busbl
M3MEHUYMBOCTH», «MoaudukannonHas u3MEHYUBOCThY, «HacnenoBanue pesyc-
(daktopay, «I'eHeTuka rpynn KpoBuw», «MyTalmoHHasi U3MEHUYHUBOCTH.

O6opynoBanue: MoJeau-anuiMkauuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonmnoe npomuHupoBanue», «JlurnOpuaHoe ckpeniuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOI W MuKponpenapat «Jpo3zodpuna» (Hopma, MyTauuu
(bOopMBI KPBUIBEB U OKPACKH Teia), repdbapuii «['opox moceBHON».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas padora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOIPETapaTax».

Jlabopatopnass pabora Ne 6. «M3yuenne MoauduUKaIMOHHON
MU3MEHUYMUBOCTHU, TOCTPOCHUE BAPUAIIMOHHOTO Psifia U BAPUALIMOHHON KPUBOW.

JlaGoparopnas padora Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[IpakTuyeckass padora Ne 2. «CocTaBlieHHME U aHAJIU3 POIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U Mpouecc. 3apoKJAeHUE CENEKIUU U TOMECTUKALIUS.
Yuenne H. WM. BaBuioBa 0 IEHTpax MOPOUCXOXKACHUS U MHOTroo0Opazus
KYJIbTYPHBIX pacTeHui. LIeHTpBl MPOMCXOXKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
II0POJ1a, IITAMM.

CoBpeMeHHbIE METOBI CENEeKINH. MacCOBBIN U MHAWBUYaTbHBIM OTOOPHI
B CEJIEKIIMM PACTEHHMI M >KMBOTHBIX. OLEHKa 3KCTEpbepa. bin3kopoacTBeHHOE
ckpeuuBanue — MHOpuUAWHr. Yucrtas nuHusA. CKpelMBAHHE YUCTBIX JUHUU.
['eteposuc, ninu rubpuaHas cuna. HeponctBenHoe ckpenuBaHie — ayTOPHUINMHT.
Otpanénnass rubpuauzauuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
IIOJYYECHHUE MOJAIUIONIOB. JIOCTMKEHUS CEJIEKLUMHA PACTEHUM, JKMBOTHBIX H
MHKPOOPTraHU3MOB.

broTexHoIOTHs KaK OTpaciib MPOM3BOJCTBA. ['€HHas MHKEHepHs. JTallbl
co3ganusi pexkomOuHantHod JIHK w TpaHcrenHeix opranmsmoB. Kierounas
nHKeHepus. Knerounesle  KyJnbTypbl. MUKpPOKIOHAIBHOE  Pa3MHOKECHHE
pacrennii. KIiIOHMpOBaHME BBICOKONPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOTMYeCKHe M 3tuyeckue mnpoodsnemsl. MO — reHeTudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmuupl 1 cxembl: Kapta «LleHTpbl NPOUCXOXKIEHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHuii», «llopompl pomamHuX KHBOTHBIX», «CopTta
KYyJIbTYPHBIX pacTeHuid», «OTnanéHHas rubdpunuzanus», «PaboTel akageMuka
M. ®. UBanoBay, «Ilomummonaus», «O0BEKTh OMOTEXHOIOTHNY, «KIIeTOUHEIC
KyJbTypbl W KIOHUpOBaHHE», «KOHCTpympoBaHHE M TIEPEHOC TEHOB,
XPOMOCOMY.

OOopynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KYJbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX039iCTBEHHbIE PACTEHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypenust «OCHOBHBIE METOABI M JIOCTVIKEHHS CEJNEKLIMM PACTECHUN U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHUHWIO,  IUIEMEHHYI  (depmy,
COPTOMCHBITATENBHBI Y4acTOK, B TEIUIMYHOE XO35SMCTBO, JAaOOPaTOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIMOHHAST 0HOJIOT M.

[Ipenmoceuikn BO3HMKHOBEHMS 3BOJIIOUMOHHOM TEOPUHU. DBOJIOLUOHHAS
Teopus U €€ MecTo B OHoJoruu. BiusiHue 3BOIIONMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CeuzerenscTBa 3BoONMU. [laseoHTONIOrMYECKHUE: TTOCIEN0BATEILHOCTD
NOSIBJICHUS! BUJOB B MaJCOHTOJOIMYECKOM JIETOMHMCH, MEPEXOJIHbIE (POPMBI.
buoreorpaduueckue: cxoAcTBO U paznuuue ¢dayH U QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTHUECKHUE: CXOJICTBA M Pa3uyusi SMOPHOHOB Ppa3HBIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJOTUYHBIE,
PYJIIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTeH y BCEX
OpraHU3MOB.

OpomonnonHas teopuss Y. JlapBuHa. Ilpeanochulku BO3HUKHOBEHUS
JapBUHU3MA. J[BMKYIME CHIIBI 3BOJIOUMU BUIOB 1O JlapBuHYy (M30bITOUYHOE



pa3MHOXXEHUE  TIpH OTPAaHUYEHHOCTH  PECYpPCOB, HeomnpeaenéHHast
M3MEHUYUBOCTb, OOpPH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN O0TOOD).

Cuntetnyeckas Teopus 3Bosonun (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

Muxkposomtonus. [lomynsius kak equHUIA BUAA U SBOJIIOLINU.

JIBkytue cuiibl ((hakTOpbl) SBOIIOLNMH BUIOB B IpUpoie. MyTalluOHHbBIN
npolecc U KOMOMHATUBHAS M3MEHUYMBOCTh. [lomymnsimoHHbIe BOMHBI U Apeid
reHoB. M3onsuus u Murpanusi.

EctectBenHblii 0TOOp — HampaBisoOmui (QakTop 3BOMIONUH. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT OPTaHMU3MOB KaK pe3ynbTaT 3Boouuu. lIpumeps
MPUCTIOCOOICHUM Y OpraHu3MoB. ApoMop(h03bl U UANOA AN TAIHH.

Bun wu BupooOpazoBanme. Kputepuum Buma. OcHOBHBIE (QOPMBI
BH1000pa3oBaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MaxposBomonusi. PopMbl  3BOMIONMK:  (puUleTHUECKasi, JUBEPreHTHasl,
KOHBEPTEHTHas, mapauenbHas. HeoOpaTuMocTs 3BOIONUH.

[Ipoucxoxnenue oT HEeCIMEeINaTN3UPOBAHHBIX MPEKOB.
[Iporpeccupytoias cnenuanu3anus. AanTUBHAsS pagdalusl.
JleMmoHcTpanuun:

[Toptpersr: K. JIunnen, K. b. Jlamapk, U. dapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mrouiep, A. H. CeBeprios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHUpAa Ha 3eMIey,
«3apoIbIIA TO3BOHOYHBIX )KHBOTHBIX», «ApxeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTBeHHbIi  0oTOOp»,  «MHOroodbpasue  COpPTOB
pacTEeHHI», «MHoroob6paszue opox YKUBOTHBIX», «Tomymsamy,
«MyTanmoHHas U3MEHYUBOCTBY, « ApomMopho3b», «nnoaganrtaumy, «O0mas
nereHepauus», «JBwxymmue cuiel 3Bomouun», «Kaprta-cxema Mapupyta
IIyTELIECTBUA 4. [apBunay, «boprba 3a CYILLIECTBOBAHUEY,
«IIpucnocobseHHOCTs OpraHu3MoBy», «l'eorpaduueckoe BuI000pa3oBaHUE,
«IKOJOTMYECKOE BUI000PA30OBAHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3jIM4YHbIMUA TUIIAMU OKPACKH,
Ha0op TUIOJ0B U ceMsiH, KoJuieKuus «lIpumepbl 3aUTHRIX TPUCIOCOOICHUN Y
AKUBOTHBIX», MOJIeSIb «OCHOBHbBIE HAMPABICHUS HBOJIOIUNY, O0BEMHAS MOJIETH
«CTtpoeHnue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, koyuiekius «DopMbl COXpPaHHOCTHU
HCKOIAeMbIX JKMBOTHBIX M pacTeHuil», Mozenb ammaukauus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparel «Pa3zButne Hacekomoro», «Pa3Burue
JSATYIIKWY», MUKpoIrpenapat «Jpo3oduna» (HopMa, MmyTaiuu GOpMbI KPbUILEB U
OKpAacku Teja).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPHIO».

Jlabopartopnas padota Ne 2. «OnucaHue MpUCIOCOOJIEHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU Ha 3emue.

JloHay4yHble MPEICTaBICHUS O 3apOXKACHUM >KU3HU. HaydHble runotessl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOuoreHe3 M MaHCIEpMUA. XUMUYECKas
ABONIONMS. AOUOTEHHBIA CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OKCIEpUMEHTANBHOE TOATBEPKACHUE XUMHUYECKOW HsBomounu. HavanbHble
sTanbel Ouonorundeckoil sBomouuu. ['mnoreza PHK-mupa. PopmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKHU. [lepBbie KiIeTKH U ux
sBOIIONMS. POPMUPOBAHUE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.



Pa3Butne xun3Hu Ha 3emie no 3pam u nepuoaam. Karapxei. Apxeickas u
mpotepo3oiickas 3pbl. [laneos3oiickas 3pa m e€ TEepHOIbl: KEeMOPUUCKHA,
OPJOBUKCKUH, CUITypPUHCKHUH, JEBOHCKHH, KAMCHHOYTOJIbHBIiH, IICPMCKHIA.

Me3o3oiickast 9pa u €€ MeprobI: TPUACOBBIN, FOPCKUI, MEITOBOM.

KaitHo30iickass 3pa u €€ mepuoAbl: MAJECOr€HOBbI, HEOTrE€HOBBI,
AHTPOITOT€HOBBIN.

XapaKTepucTrKa KJIuMaTa U T€0J0THYECKUX IpoueccoB. OCHOBHBIE 3TAIlbl
HBOJIIOLIMUA PACTUTENIBHOTO U JKUBOTHOTO MHpa. ApomMopdo3bl Yy pacTeHUl U
AKUBOTHBIX. [losIBI€HME, paclBET M BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOrO0 MHpa KakK OTpa)k€eHue 3BOJOUUH. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBomrolMsl  4eyioBeKka.  AHTpomnoJiorusi — Kak — Hayka.  Pa3Burtue
MPEJICTABICHUN O  MPOUCXOXKICHUM  4YeloBeKa. Meroasl  M3y4YEHHUS
anTporioree3a. (CxoactBa W pa3nuuMs  4YeJIOBEKAa M HKMBOTHBIX.
CucremMaTHuecKoe MoJI0KEHUE YeTIOBEKa.

JBuwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBeHHas
M3MEHYMBOCTb M €CTECTBEHHbIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HW,
M3rOTOBJICHUE OPYIUH TpyAa, MBILIUICHHUE, PEYb.

OcCHOBHBIE CTAaJMM W BETBH SBOJIOLUMU YEJIOBEKAa: aBCTPAJIONUTEKH,
Uenosek ymensiii, YenoBek mnpsMoxoasuuid, YeloBeK HEaHAEPTAIbCKUM,
UenoBek pasymHblid. Haxogku MCKOMAEMbIX OCTATKOB, BPEMSI CYIIECTBOBAHUS,
00J1aCTh paCIpPOCTPAHEHHS], 00BEM T'OJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHasi (PKBATOpUaAlbHAs), MOHIOJIOU IHAS
(a3uarcko-aMepukaHckasi). UepTbl NOpUCTIOCOOJEHHOCTH  MPEACTaBUTEEH
YeJIOBEUECKHUX pac K YCIOBHUSAM CYIIECTBOBaHUSA. ENMHCTBO 4elOBEUECKUX pac.
Kputuka pacusma.

JleMmoHcTpanuu:

[Hoptpetsr: ®@. Penn, JI. Ilacrep, A. U. Onmapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3unkHoBenne CoOMHEYHOM CHUCTEMBI», «Pa3BuTHe
OpraHu4eckoro mwupa», «PacturenpHas kieTka», <«KUBOTHas KIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEeHHasi CUCTEMa OPTraHUYECKOTO0 MHUpPay,
«CpaBHEHUE aHATOMUYECKHUX YEPT CTPOEHUS YEJIOBEKAa U UYEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO YeJIOBEKay, «/lpeBHenme moan», «pesane moan», «llepsoie
COBPEMEHHBIE JIOIN», «HemoBeuecKkrue paco».

O6GopynoBanue: wmyispku — «lIpoucxoxaeHue  denoBeka»  (OIOCTHI
aBCTpaJIONMTEKA, MUTEKAHTPOIa, HEaHAEepTaablla, KPOMAHbOHIIA), CICNKU WU
M300paKEeHHs] KAMEHHBIX OpYAUN MEPBOOBITHOTO YeNOBEKa (KAMHHU-YOMIIEPHI,
pyoOmita, ckpebya), TreoxpoHoJioruyeckas Taonuma, Kouiekuus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX M PACTEHUI».

JlabopaTopHble U IpaKTHYECKHE PAdOTHI:

[TpakTuyeckas padora Ne 1. «3ydeHne nckomaeMbIX OCTaTKOB PacTEHUMN
U )KUBOTHBIX B KOJUICKIUSIX).

DKCKypcHsi « IBOJIOLNSI OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeIueCKUil My3ei).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

OKOJIOTUSI KaK HaykKa. 3aJayd H  pas3Aeibl JIKOJOrMU. MeTomsl
AKOJIOTUYECKUX UCCIETOBAHUN. DKOIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BeKa.



Cpenpl 00MTaHHs OPTraHU3MOB: BOJHAs, HA3€MHO-BO3/ylIHAS, TIOYBEHHAS,
BHYTPUOPraHU3MEHHAs.

Oxonornueckue ¢aktopsl. Kiaccudukanus 3KOIOTHYECKUX (PaKTOPOB:
abuoTndeckre, OMOTUYECKHE W AaHTPOIOTEeHHbIE. J[eHCTBHME HSKOIOTHMUYECKUX
(hakTOpPOB Ha OPTAHU3MBI.

AlGuoTnaeckue (hakTOopHI: CBET, TEeMIIepaTypa, BJI&KHOCTb.
dortonepuonusm. [IpucrnocobieHns OpraHU3MOB K ACHCTBUIO aOMOTHYECKUX
dakTtopoB. buomornueckue puTMEI.

buotnueckne  Qaxtopel. Buagel  OmoTMueckMx — B3aMMOJCHCTBHUU:
KOHKYPEHLIUSA, XUIIHUYECTBO, cuMOMo3 u ero Qopmel. [lapazutusm,
KOoNnepamus, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeWTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJICUCTBUN IS
CYILIECTBOBAHHSI OPraHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKU MOMyJsiui. (OCHOBHBIE IMOKA3aTENH
MOMYJISIUUNA: YUCIEHHOCTh, MIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuKa YuCI€HHOCTH NOIMYJISIUN U €€ peryssius.

JeMoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuupl u cxembl: kapta «[Ipupoansie 30161 3emnn», «Cpeasl oOuTaHus
opranusMoBy», «®Portonepuoansm», «llomymsnunm», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJIsUUU UHDPY30puu-TyPenbkn», «[lumesbie nenm.

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

Jlaboparopnas pabota Ne 3. «Mopdosmornueckne 0COOEHHOCTH pacTeHUM
13 pa3HbIX MECT OOUTAHUSY.

Jlaboparopuas pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckas pabora Ne 2. «Iloacy€Tr NMIOTHOCTH MOMYJISALMI Pa3HBIX
BUJOB PACTCHUIN».

Tema 4. CooOmiecTBa M IK0JIOrH4YeCKHE CUCTEMBbI.

Coo0bm1ecTBO Opranu3MoB — OuoneHo3. CTpyKTyphl OHOIIEHO3a: BUI0BAs,
MPOCTpAHCTBEHHAs, Tpoduueckas (muiueBasi). Buabl-momuHantel. CBsi3u B
OMOILIeHO3E.

Dxoyiornyeckue cucteMbl (dkocuctembl). [loHarne o0 sKocucTeEME U
ouoreorneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: TMPOAYLEHTHI,
KOHCYMEHTBI, peAyUeHTbl. KpyroBopoT BelIeCTB M TMOTOK JHEPruud B
skocucteme. Tpoduueckue (MUILEBbIE) YPOBHU dKOCUCTEMBI. [TuiieBbie 1enu u
cetd. OCHOBHBIE TIOKa3aTelM HSKOCUCTEMBI: OWoOMacca, MPOAYKIIMS.
DKOJIOTUYECKHE MUPAMUJIbL: MPOIYKLIHUU, YUCIEHHOCTH, OMomacchl. CBoiicTBa
AKOCUCTEM: YCTOMUYMBOCTh, CAMOPEryYJIsilus, pa3BuTe. CyKueccusl.

[IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M pEK. OIJKOCHUCTEMA
XBOMHOTO WJIM HIMPOKOJIUCTBEHHOTO Jleca.

AHTpONOreHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03s1MICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (akrtop ycToumBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpasus Ha 3emIie.

VYuenue B. . Bepnaackoro o 6uocdepe. I'panunibl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemectBo u ero pynkiuu. OcodbeHHOCTH OHOCchephl Kak
rJ100aNnbHOM 3KOCUCTEMBI. JlMHaAMUYecKoe paBHOBecMEe M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopotsl BemectB M OMOr€OXMMHUYECKHE LHKIBI  AJIEMEHTOB
(yraepona, azora). 30HaIBHOCTL OMochepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoeuectBO B Onochepe 3emnnu. AHTPONOTeHHbIE W3MEHEHHS B
ouocdepe. ['mobabHBIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocymiecTBoBaHuE PUPOJIBI u YeJI0BEYECTBA. CoxpaHeHnue
OwopazHoOOpa3msi Kak  oOcHOBa  ycrtowumBoctu  Ouocdepr. OcHoBa
PAlMOHAIIBHOIO YIIPABJIEHUS NPHUPOAHBIMU PECYpCaMU M UX HUCIOJIb30BaHUE.
JlocTrxeHust OMOJIOTUHU M OXpaHa MPUPO/IBL.

JemMoHCcTpanum:

[Toptpetsi: A. . Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuupl u cxemsl: «lIumeBbie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupoansie coolmiecTBa», «llenu muranus», «IKonoruyeckas MUpaMUAAY,
«buocepa u  dyenmoBek», «IDKocHCTEMa IIMPOKOJUCTBEHHOTO  JIEcay,
«JKocucTeEMa XBOMHOro Jieca», «bHOILIEHO3 BOmOEMay, «ATPOILICHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3JAEHCTBUSA Ha MNPUPOAY», «BaxHenmme
HMCTOYHUKM 3arps3HEHUs] BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeimias
cocraBisitomiasi  Ouocdeps», «PakTopbl Jerpaganud mouB», «llapHUKOBBII
adpdexty, «DakTopsl PaaMOAKTUBHOTO 3arpsisHeHUss Ouocdepn», «OoOIas
CTpYyKTypa Ouochepr», «PacnpocTpanenue ku3Hu B ouocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriaepoaa B 6uocheper, «KpyroBopot azora B
MIPUPOLEH.

O6opynoBanue: Mojenb-anIuIMKanusa « TunuyHeie OMOLEHO3bI», repoapuii
«PactutenbHble  cooOmiecTBa», KoJuiekuuu — «buouenosdy», «Bpenutenu
BAKHEUIIUX CEIbCKOXO3SMCTBEHHBIX KYyJIbTYp», TrepOdapud H  KOJUIEKIUU
pacTEeHUN M >KMBOTHBIX, IPUHAMJIEKAIINE K PA3HBIM SKOJOTMYECKUM Tpynnam
onHoro Bujga, KpacHas kuHura Poccuiickoit @enepanuu, u300paxKeHUs
OXpaHsAEMBbIX BUJIOB pacTteHuit u YKUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
BMUOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cormacao ®I'OC COO, ycTaHaBIMBAIOTCA TPEOOBAHMS K PE3YJIbTaTaM
OCBOCHMS OO0YYalOIMMHCS TMPOTrpaMM CperHero oOImero o0pa3oBaHUs:
JUYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pe3yJbTaTOB OCBOCHHMS mpeaMmera «buosorus»
BBIICTICHBl ~ CJIEIYIOIIME  COCTABIIAIONIME:  OCO3HAHHE  OOYyYaroIIUMHUCS
POCCHICKOM TPa)XJaHCKOW HAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSTEIIbHOCTH U CaMOOMNPEIEICHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMOJIOTHH, LIEJICHAIIPaBICHHOE PA3BUTHE BHYTPEHHUX YOEKIEHUN TMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPHUYECKUX TPATULUUNA  Pa3BUTHUS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CIHOCOOHOCTh  OOyYaroIIMXCs
PYKOBOJICTBOBAaTbCSI B CBOEW  JEATEIBHOCTH  II€EHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, NPHUCYLIIMMHU CHUCTEME OHOJOTMYECKOro OOpa3oBaHUsA, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh LEJIHM U CTPOUTH
KU3HECHHbIC TIJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS IpenMera «buonorus» nocturaroTcs
B €IMHCTBE y4eOHOH M BOCHHUTATEIILHOM MAESTENbHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU  POCCUUCKUMH  COLUOKYJIbTYPHBIMH, MCTOPUYECKUMU U
JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMHU, IPUHATHIMU B OOILIECTBE MPAaBUIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  IpolLeccaM  CcaMONO3HaHUS,
CaMOBOCIIMTAHUS U CaMOPa3BUTHsI, pa3BUTUSI BHYTPEHHEN MO3HUIMH JIMYHOCTH,
MaTpUOTU3Ma, YBAXKEHHUS K 3aKOHY M MPABOIOPSIAKY, YEIOBEKY Tpylda U
CTaplieMy IIOKOJIEHUIO, B3aHMMHOIO YBaXX€HHUs, OEpPEKHOTO OTHOIIECHHS K
KyJIbTYpPHOMY HacJ€AMI0 W TpPaguUusM MHOTOHAIMOHAJIBHOIO Hapoja
Poccutickon @enepanuu, Npupoae U OKPYKAKOIIEH cpee.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS Y4yeOHOro mnpeamera «bUONOTHUSN»
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBaTbCA C(OPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUII,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM POCCHUKCKOrOo 0O0IlecTBa,
pacUIMpEeHHUE JKU3HEHHOTO OMbITa W ONbITa JAEITEIIbHOCTH B MPOLECCE
peanu3alryd OCHOBHBIX HAMpPABJIECHUN BOCHUTATENBHOW AESITENIBHOCTH, B TOM
YHCJIE€ B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMU  OOydHarolerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOT0O 00IIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MpPaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA Y MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITENIbHOCTU MpPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 33]1a4, BHINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEEsATh COOCTBEHHYIO IO3UIIMIO IO OTHOIIEHHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBICHSTH €€;



YMEHHE YUYUTHIBaTh B CBOUX JEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBHUS JIIOIEH C pa3HBIMH YOCKICHUSMU, KyJIbTyPHBIMH [ICHHOCTSIMU
Y COLIMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBIITOJIHEHHS
y4eOHBIX, IMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OIIOHEHTOB MNpHU OOCYKIEHUU CIIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOU 1€ATENbHOCTH;

2) MIaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKON rpaXXJaHCKON UJICHTUYHOCTH,
MaTPUOTHU3MA, YBAKEHHUS K CBOEMY HAapOAy, YYBCTBAa OTBETCTBEHHOCTH MEPE]
PonuHou, ropmoctu 3a cBOM KpaM, CBOXO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHALIMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPHUPOAHOMY HACIEAUI0 M MNaMSATHUKAM
MPUPOABI, TOCTHKEHHsIM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TpyXe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUMCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHOJOTMH, MOHUMAHUS 3HAYEHUS OMOJIOTMM B IMO3HAHUHU 3aKOHOB
MPUPOBL, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

OTBETCTBEHHOE OTHOUIEHHWE K CBOMM pPOJHUTENSM, CO3JaHHUIO0 CEMbHU Ha
OCHOBE OCO3HAHHOT'O MPUHATHS IEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLLIEHUN;

MOHUMAHUE HMOIIMOHAILHOTO BO3JECUCTBHS JKMBOM MPUPOIBI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOW JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ar0NOTyYHUs:

MOHMMAaHUE M peanu3anus 370pOoBOro M 0Oe3omacHoro obpasza >KU3HU
(3mopoBOo€  TUTaHUE, COOJIOJEHUWE TUTMEHMYECKMX TMpaBWJI W HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH UM OTAbIXa, pEryispHas Quanyeckas
aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DM3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMaHUE LEHHOCTU TMpPaBUJl WHIMBHUIYAIbHOTO U KOJJIEKTUBHOTO
0e30macHOr0 TMOBEJAEHUS B CUTYyalUsX, YTPOKAIOIMIMX 3J0POBBI0O U KU3HU
JIIOJICH;

OCO3HaHWE  TMOCJIEICTBMM M  HENPUSATUS  BPEIHBIX  MPUBBIYEK
(ynotpeOmneHust ajaKoroJsi, HAPKOTUKOB, KypEeHHUS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;



FOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUUAIBHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTD WHULUAPOBATH, MJIAaHUPOBATH u
CaMOCTOSTENIbHO BBINOJHATH TAKYIO JI€ATEIbHOCTE;

UHTEpEeC K pa3iauuHbiM cdepaMm mOpodeCCHOHATBHOW ESTeNbHOCTH,
YMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOP Oyayie mpodeccruu u peaan3oBbIBATh
COOCTBEHHBIC KU3HEHHBIC TIIAHBbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LENECO00pa3HOE OTHOLIEHWE K MPHUPOAE KaK HMCTOUYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHNUS;

MOBBIIICHHE YPOBHS 3KOJOTMYECKON KyJNbTYphl: HNPUOOPETEHHUE OIbITA
[JJAHUPOBAHMSI TOCTYNKOB W OLEHKH HX BO3MOXHBIX MOCIEICTBUMA IS
OKpYXarouen Cpepl;

OCO3HaHMUE rI00aJTbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTed uX
peLIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OHOJOTUU
3HAHUSA W YMEHUS TPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM
MPUPOJIOTIOIb30BaHUEM  (COOJIIOICHUE TIpaBWJI TOBEJICHUS B  MPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHUE PABHOBECUS B JKOCHCTEMAax, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATHE JCHUCTBHM, NPHUHOCIIIMX BPEA OKPYKAIOMIEH
MIPUPOJHON Cpesie, YMEHHE TPOTHO3MPOBATh HEOIArONPHUSITHBIE SKOJIOTMUYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX ACHCTBUM U MPEIOTBPAILATh UX;

HaJU4he€ PA3BUTOIO SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTHUECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
MIPaKTUKE, TOTOBHOCTM K YYacTUIO B IPAKTUYECKOH JI€ATEIbHOCTH
AKOJIOTUYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOILECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JINAJIOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YHMTATEIbCKOW KYJIBTYPhl KaK CpeIcTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U MMO3HAHUS MUPA;

MOHMMaHUe crenuPuky OUOJOTUM KaK HAayKH, OCO3HaHUs €€ poiu B
(OpMHpPOBAaHMK PALIMOHATILHOTO HAYYHOTO MBILUIEHUS, CO3JaHUU LIEJIOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOl1ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH NpodsieM
COXpaHEHUs! MPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JIsI COBPEMEHHOM IIUBUITU3ALINHN:
oOecreueHrss HOBOIO YPOBHSI Pa3BUTHSI MEIULMHBI, CO3/1aHHE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX pellaTh PECYypCHble MPOOJIEMbl Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJA U3 TIIO0AIBHBIX HKOJIOTMYECKUX MPOoOIeM
U obOecrieueHHs] Tepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHAIILHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJOTMYECKMX 3HAHUU B LEIAX
NOBBIIIEHUA OOILIEH KyJbTypbl, €CT€CTBEHHO-HAYYHOW TIPaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (PYHKIHMOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dopMupyemoii mpu u3ydeHu ONOJIOTHH;

MMOHUMAHUE  CYIIHOCTH METOJOB  IIO3HAHUS, MCIHOJb3YyEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIB30BaTh MOJIydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpPa U MPOUCXOIAIIUX B HEM
M3MEHEHUH, YMEHUE JIeJ1aTh OOOCHOBAHHBIE 3AKJIIOYEHUSI HA OCHOBE HAYYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OTYyYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSATEIBHO UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

OCO3HAaHME LICHHOCTH HAyYHOM AEATEIBbHOCTH, TOTOBHOCTh OCYIIECTBIATH
IIPOEKTHYIO U UCCIEN0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa3oBaHUI0, K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHWH MO OMOJOTHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MeranpeaMeTHble  pe3yJabTaThl ~ OCBOEHUS ~ Y4e€OHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMBIE i1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOyJaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpA U ClEeUUPUKY
METO/IOB TIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLMUII, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
DKCIEPUMEHT W JAPYruX),  YHHUBEpCajbHble  y4eOHBIE  JICHCTBUS
(mo3HaBaTenbHblE, KOMMYHHMKATUBHBIE, PpETyJIATHBHBIE), 00€CIEUNBAIOIINE
(opmupoBaHre (PYHKIIMOHATIBHOM I'PaMOTHOCTH M COLMAJIBbHON KOMIIETEHLIUU
oOyyJarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEXIUCIHUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHHUBEPCAJIbHbBIE
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS MPOrPaMMbl CPEIHEr0 OOIIETro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OpMyJIHpOBaTh M  aKTyaJlU3UpOBaTh MpoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JIOTUYECKOTO MBILIUICHUS
(ananusa, cuHTE3a, CpaBHEHMs, Kiaccuukanuu, 000OIIEHUS), PACKPHIBATH
CMBICTT OWOJIOTMYECKUX TOHATUM (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATH CBSI3U C IPYTUMU TOHSATUSIMU);

OMpeNeNsaTh LeIN NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3yJbTaThl JAESATENBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJIsi OOBsICHEHUs (HaKTOB U
SIBJICHUM KUBOU IIPUPOJBI,

CTPOUTH JIOTHYECKHE pACCYXKIEHUsI (MHIAYKTUBHBIC, ICAYKTHUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOIBI U 3aKIFOUECHUS,



NPUMEHATh  CXEMHO-MOJIEJbHBIE  CpPEACTBA S MPEICTAaBJICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOIIECHUIN B M3y4aeMbIX OMOJIOTHMUYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEUMH PAa3HOTO pPOJA, BBIABICHHBIX B PAa3IUYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATE€IBHOCTb, OIICHMBATh COOTBETCTBUE
PE3yNbTAaTOB LIENSAM, OLIEHUBATh PUCKH MOCIECTBUMN NE€ATEIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 06a30BbIe HCCIeI0BATEIbCKHE ICHCTBHUS:

BJIQJIETh ~ HaBBIKAMU  Y4€OHO-MCCIIEOBATENbCKOM M MPOEKTHOU
NESATETPHOCTH, HAaBBIKAMH  pa3pemieHus MpoOjieM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJOB PEHICHUS MPaKTUIECKUX
3a]1a4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHNUS;

WCIIONIb30BaTh PA3IMYHBIC BHIBI JCATEILHOCTH MO TOJTYYCHHIO HOBOTO
3HAaHWA, €r0 HMHTEpIpeTanuy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYE€OHBIX
CUTYaIUsAX, B TOM YUCJIE MIPH CO3JaHIH YIEOHBIX U COIIUATBHBIX TPOCKTOB;

dopMupoBaTh  HAy4YHBIA  THUN  MBIIUICHHWS, BIAACTh  HAyYHOUH
TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHITHSIMH U METOIaMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyaJU3UpOBATH 3a/auy,
BBIIBUTATh TUIOTE3y €€ PEIICHHWs, HAXOIUTh apTyMEHTHI JJIsl JOKAa3aTelIbCTBA
CBOMX yTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHWBAaTh WX JIOCTOBEPHOCTH, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCJIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIICHUBATh MPHUOOPETEHHBIH OIIBIT,

OCYIIECTBIISITH IEJICHANIPABICHHBIN MMOMCK MEPEHOCa CPEJCTB U CIIOCOO0B
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B TMO3HABATEIHHYIO M MPAKTUYECKYIO 00JacTh
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBbIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UCH, IIPEATIaraTh OpUTHHAIBHBIC TIOAXObI M PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3NMYHBIX HUCTOYHMKAX wuHpopMmammu (TEKCTe
y4eOHOro MOocOoOMs, HAy4YHO-TIOMYJSPHOM  JuTEparype, OHOJOTHMYECKHUX
CIIOBapsiX M CIpPaBOYHHKAX, KOMIBIOTEPHBIX 0Oa3zax naHHBIX, B MHTepHeTe),
aHAJIM3UPOBaTh WH(OOPMAILIMIO DPA3NUYHBIX BHIOB U (GOpPM MpEACTaBICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(GopMyTHUPOBATH 3aMPOCH U MPUMEHSATH Pa3IMYHbIC METOBI TIPH MMOUCKE U
oTOope Ouojoruueckol uWHQpOpMaIMU, HEOOXOAUMOM ISl  BBIOJTHEHUS
y4eOHBbIX 3a/1a4;

npuoOpeTaTh OMBIT MCIMOJB30BaHUs HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANBHYIO (OpMY MpEACTaBICHUS
ounonoruueckod uHPopMaruu (cxembl, Tpaduku, AUarpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAYYHBIN $3BIK B KauecTBE CpeACTBa Ipu padore ¢
Ouonoruueckod HHPOpPMAIMEH: MPUMEHITh XUMHUYECKHe, (U3HUECKHEe U
MaTeMaTHYeCKUE 3HAaKU U CUMBOJIBI, POpMYyJIbl, aOOpeBHaTypy, HOMEHKIATYDY,
HCIIONIb30BaTh W NIPeoO0pa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH;

BIa/JIETh  HAaBBIKAMHM  pPACIIO3HABAaHWSA M 3alUTHl  MH(OpMAIINH,
nH(GOPMAaLIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiaeHue YHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH JeHCTBUAMMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKallUd BO BceX cdepax KHU3HU, aKTUBHO
Y4acTBOBaTh B JHAJOTe€ WM JTUCKYCCHHM MO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHHe 3amaBaThb BOIPOCHL, BBICKA3bIBATh CYKJIEHHUS OTHOCHUTEIBHO
BBINIOJIHEHHSI TIPEIAraeMoy 3aJjauM, YUUTBHIBATh HHTEPECHl U COTJIACOBAHHOCTh
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOIICHMS, NMOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MDIMKTHBIX CUTYallUil,
YMETh CMATYaTh KOH(QIUKTHI U BECTH NEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJIEUCTBUS, IOHUMATh
HaMEpeHusi JApYyrux JIOJeH, TMpOSBIATh YBAXUTEIBHOE OTHOIICHHE K
co0eCceTHUKY U B KOPPEKTHOU GopMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eSITeJbHOCTh:

MOHUMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM  H
WHIUBUyaIbHOM  pabOThl TpH  PEIICHUH OHOJIOTMYECKOW  MpOOJIeMBl,
000CHOBBIBaTh HEO0OXOANUMOCTD MIPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUeOHOU 3a/1auu;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHUM C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJOTO YWIE€HA KOJIEKTUBA;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICMCTBHM,
pacupenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXJaTh PE3yJbTaThl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M KaXKIOTO y4YaCTHHKAa KOMAHJIbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLEHUBATh HAEH C TO3ULIUU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEJIECHUE B PA3THYHBIX
CUTYaLIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBj1aieHUe YHMBEPCAJbLHBIMM PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopraHu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISBICHHUS MPOOJIEM M HUX
pelIeHus B )KU3HEHHBIX U YY€OHbBIX CUTYaIUsIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKUMX 3HAHUM 1EJEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JICHCTBUAX U MOCTYIKAaX MO OTHOILIECHUIO K dKUBOU MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIINX;



CaMOCTOSITEJIBHO  OCYIIECTBJIATH  IIO3HABATENIBHYIO  JAECATEIBHOCTD,
BBISIBJISITH TPOOJIEMBbI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B
00pa30BaTENbHOMN IEATEIBHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHUS TMpoOJeMbl C Y4ETOM
HMMEIOILIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUTCHUM;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

pacmiipsATh paMKu  y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpPOBAaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 34 PEILICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO U TIPOSIBICHUIO IIMPOKOW 3PYIUIIUU B
pasHbBIX 00JACTAX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U
KYJIbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM;

BJIQJIETh HABBIKAMU TIO3HABATEIBbHOM pe(dieKcuH Kak OCO3HaHMS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YIbTATOB H
OCHOBaHM1, UCIOJIb30BATh NPUEMBI pedIeKCHH ISl OLIEHKA CUTYyalluH, BbIOOpa
BEPHOTO PEILICHHUS;

YMETh OLECHHBATh PUCKA W CBOECBPEMEHHO NPHUHMMATh PEIICHUS IO HX
CHIDKEHHIO;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJU3€ PE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE Ce0Osl U APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apryMEHTBhl JIPYTrUX MpPU aHAJU3€ PE3yJIbTaTOB
NEATEIIBHOCTH;

MPU3HABATh CBOE MPABO U NPABO IPYTUX HA OIIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeI0BeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crneunuduyueckue s y4eOHOro mpeameTa
«buonorus» HaydyHble 3HaHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOEHUIO,
UHTEpOpEeTallul W NpeoOpa3OBaHMIO 3HAHUM, BHJBl JEATEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX YUYEOHBIX
CUTYyallMsIX, a TaKKe€ B pPEAIbHBIX JXU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C
Oouonorueid. B mporpamme npeaMeTHble pe3yibTaThl MPEACTABICHBI MO TOAaM
00yueHus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO NpeamMera «buonorus» ¢ 10
KJlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC
POCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YyHKUIHOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIlICHUs )KU3HEHHBIX 3a]1a4;



YMEHHE PacKpbIBaTh COJEpKaHUE OMOJOTUYECKHMX TEPMHUHOB M MOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W MPEBpaIlCHUE
SHEPruM), romMeocTa3 (caMmoperyssiuus), YpPOBHEBas OpraHU3alMs KHUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHUE (penpoyKuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpHUH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAs, LEHTpajbHas J0TMa MOJIEKYJISIpHOW Ownosoruu), 3akoHbl (I
Mengnens, T. Moprana, H. 1. BaBunosa) u yuenus (o 1ieHTpax MHOTOoOpa3usi u
MIPOUCXOXKJICHHU KyJIbTypHbIX pactennid H. W. Basunosa), omnpenensite
I'PAaHUILIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIAJAETh METOIaMH HAYYHOTO IMO3HAHUS B OMOJIOTUX: HAOIIOEHUE
Y OMMCAHUE )KUBBIX CUCTEM, IPOLECCOB U SIBJICHUI, OpraHU3aLMsl U IPOBEACHUE
OMOJOTHMYECKOTO  IKCIEPUMEHTA, BBIJBWKEHHUE THUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEXy HCCIEAYEMBbIMH BEIWYMHAMH, OOBSICHEHHE MOJIyYEHHBIX
pE3yNbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTHU
MpoleccoB: 0OMEHa BELIECTB U MPEBPAILCHHS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
IJJACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XeMOCHHTE3a, MUTO03a, MeHo3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHS, WHJMBHUIYAIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHER);

YMEHUE MIPUMEHSATH MOTYUYEHHbIE 3HaHUA ISl O0BICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, ISl IPUHATHS TPAKTUYECKUX PELIEHUM B OBCEIHEBHOU
KU3HH C LEJIbI0 oOecredeHus: O€30MacCHOCTU CBOErO 370POBbS M 310POBbS
OKPYXaIOIUX JIOJAEH, COOJIOJEHUS HOPM TIPAMOTHOTO IIOBEJIEHUS B
OKpY’Karolel MpUpoaHON cpeae, MOHMMaHUe HEOOXOAUMOCTH HCIIOIb30BaHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMHM U OMOTEXHOJOTHUW MJIsi PallMOHAIBHOTO
MPUPOJONOIb30BAHMS;

YMEHHUE pelllaTh 3JIEMEHTapHbIE TEHETHYECKHe 3aJayd Ha MOHO- U
TUTHOPUIHOE CKPEIIMBAHME, CLEIJIEHHOE HACJIEJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHMS JIs IPEACKA3aHUs HACJIEI0BaHUS PU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKHE PabOThl, COOMIOAAThH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaATOPHBIM 000PYTI0OBAHUEM;

YMEHUE KPUTUYECKH OLIEHUBAaTh M HMHTEPIPETUPOBATH HH(POPMALIHIO
OMOJIOTUYECKOTO COJEPM AHUsS, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM MHPOpMALMKM, HAYYHO-
MOMNYJISIPHbIE MaTepUaibl), STUYECKUE ACIIEKThl COBPEMEHHBIX MCCIEAOBaHUI B
OMOJIOTUH, METUIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO3[1aBaThb COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOLIEHUS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN anmnapar OuOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» 6 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MeCT€ M pPOJIU OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC
POCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YyHKUIHMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 33]1a4;



YMEHHE PacKpbIBaTh COJEp:KaHnEe OMOJOTUYECKUX TEPMUHOB M MOHSTHM:
BUJ, TOMyJALUsA, TEHOMOHA, OBONIONMS, JBWXKYIIUE CHIBI (PaKTOphI)
ABOJIIOLUH, PUCTIOCOOICHHOCTD OpraHUu3MOB, BHUJ1000pa30BaHUE,
AKOJIOTHYECKUE (DaKTOPbI, IKOCUCTEMA, IPOAYLIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
[IENY TUTaHUs, YKOJIOTHIECKas upamMuaa, OuoreoreHos3, onocdepa;

yMEHHE H3JaraTh OHMOJOTHYecKHe Teopuu (PBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs DBOJIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTHU
(3aponprmeBoro cxoactsa K. M. Bapa, uepenoBanus IiiaBHbIX HalpaBiICHUN U
myteit apomonu A. H. CeseprioBa, yuenust o 6uochepe B. W. Bepuaackoro),
OTIPEICTISATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BJIAJeTh METOJaMH HAyYHOTO MMO3HAHUS B OMOJIOTUH: HAOIIOACHHE
Y OMHCaHUe )KUBBIX CUCTEM, MPOIIECCOB U SIBICHUI, OpraHu3alus U MpOBEACHNE
OMOJOTHMYECKOTO  IKCIEPUMEHTA, BBIJBWKEHHUE  THUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMBbIMH BEIUYUHAMH, OOBSICHEHHE MOJIyUYEHHBIX
pE3yNbTAaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSITHIA, TEOPU U 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TOJYUYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICISTh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJSAIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOTreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHOM
M3MEHYHBOCTH, €CTECTBEHHOTO ot0opa, BUJI000pa30BaHMs,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHUSI JKOJOTHYECKHX (HaKTOpPOB Ha
OpraHM3Mbl, TI€PEHOCAa BEIIECTB M TIOTOKA DSHEPTUM B OIKOCHUCTEMAX,
aHTPOTIOTEHHBIX M3MEHEHUN B JKOCHCTEMaxX CBOEM MECTHOCTH, KPyroBOpOTa
BEIIIECTB U OMOTE€OXMMHUUECKHUX ITUKIIOB B Onocdepe;

YMEHHE MPUMEHSIThH TOTyYEHHBIC 3HAHUA U OOBSICHEHUS OMOIOTHIECKIX
IIPOLIECCOB U SIBJICHUU, JUISl IPUHATHS IPAKTUYECKUX PELIEHUM B OBCEIHEBHOU
KU3HH C LEJIbI0 oOecredeHus: 0€30MacCHOCTU CBOErO 370POBbS M 310POBbS
OKpY)XKaIOIUX JIIO/IeH, COONIOACHUS HOPM TPaMOTHOTO TOBEACHHUS B
OKpY’Karollel MpUpoaHOM cpejie, TOHUMaHUEe HEOOXOAUMOCTH UCIIOb30BAHUS
JTOCTHXKECHUN COBPEMEHHOMU ounosioruu TS PALMOHAIIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHHE peliaTh JJIEMEHTapHble OWOJIOTUYECKHE 3a7adud, COCTAaBIAThH
CXEMBI [IEPEHOCA BEIIECTB U SHEPTHH B SKOcHCTeMax (LeNu MUTaHus);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKUE PabOThl, COOII0AATh
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYTI0OBAHUEM;

YMEHHE KPUTHUYECKH OIICHHBaTh W HMHTEPIPETUPOBATH HWH(OOPMAIUIO
OMOJIOTHYECKOTO COJEp)KaHUs, BKIIOYAIONIYIO TIICEBJOHAYYHBIC 3HAHUS W3
pa3IMYHBIX HMCTOYHUKOB (CpelcTBa MaccoBOM HMH(OpMAIMH, HAy4YHO-
NOMyJISIPHBIE  MaTepuaibl), pacCMaTpUBaTh TJIOOANBHBIE AIKOJIOTHYECKUE
po0JIeMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC MUCHMEHHBICE W YCTHBIE COOOIIEHUS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO UCTIOJb30BaTh MOHSITHIHBIHI amnmapar OMOIOoTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHuUe KoanyecTBO 4acoB
DJIeKTpoHHbIe (LM (ppoBbIE)
n/ pas3jiesioB U TeEM Konrpoabnsie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypchbl
n MporpaMmMabl padoThbI padoThbI
bu6mmoreka [IOK
L brosorust kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢c292
5 JKuBble cUCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3arus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKHUH COCTAB U 8 1 bu6mmoreka [IOK
CTPOEHUE KIIETKU https://m.edsoo.ru/7f41c292
4 JKusnenesaTeIbHOCTh 6 bu6mmoreka [JOK
KJIETKHU https://m.edsoo.ru/7f41¢c292
PasMHOXeHUE U
5 N 5 1 bu6mmoreka [JOK
AMBAAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh U
6 W3MCHYHUBOCTD 8 1.5 bubmorera [JOK
' https://m.edso0.ru/7f41c292
OpraHU3MOB
7 Cenek1usi OpraHu3MOB. 3 bubnmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P
C3CPBHOC BpEMA 1 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO 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

YACOB 110 [TPOTPAMME




11 KIIACC

HauMeHOBaHMe KoanuecTBO yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
1 DBOJIIOIMOHHAI 9 1 bu6mmoreka [JOK
OHOJIOTHS https://m.edsoo.ru/7f41cc74
Bo3HukHOBEeHUE U
2 a3BHUTHUC KU3HU 9 0.5 bubmorera [JOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmsl u
3 OKDVKAIOIAS 5 1 bubmuoreka [JOK
pyKatom https://m.edsoo.ru/7f41cc74
cpena
Coo0mrecTBa u
4 DKOJIOTHYECKHUE 9 bubmotexa [JOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6nmoreka [JOK
5 P
C3CPBHOC BpeMA 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YJACOB IIO 34 0 2.5

[TPO'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

MHHCPAJIBHBIC COJIN

10 KJIACC
Ne KoanuyecTBO 4acoB
DJIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KounTtpoJubHbie IIpakTuyeckune
Bceero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcbl
n
bubmnoreka IIOK
B https://m.edso0.ru/863e612
1 HOJIOTUS B CHCTEME L >
Hayx https://m.edso0.ru/863e632
a
MeTtonabl mo3HaHUI
YKUBOU IIPUPOJBL.
[IpakTuueckas pabora Ne
bu6nuorexa [IOK
1 «Mcnonb3oBaHue
2 1 0.5 https://m.eds00.ru/863e612
Pa3IUYHBIX METOJIOB MPHU "
H3Y4YEeHUU B
OHOJIOTUYECKUX
00BEKTOBY
bubnunorexa LIOK
buonornueckue cuctemsl,
3 1 https://m.eds00.ru/863e656
MIPOIIECCHI U UX U3YUCHUE 4
XUMUYECKUU COCTAB but6mmorexa [IOK
4 kieTku. Boga u 1 https://m.edso0.ru/863e674

€



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

beaku. CoctaB u

bubnunoreka LIOK

5 https://m.eds00.ru/863e6b7
CTpOeHHUE OEIKOB )
DepMEHTBI —
OMOJIOTHYCCKHUE
KaTaJlu3aTOpPHI.
JlaboparopHas pabota Ne bubmuoreka [IOK
6 1 «3yuenue 0.5 https://m.eds00.ru/863e6b7
KaTaJIUTHYECKOMN 2
AKTUBHOCTH (PEPMEHTOB
(Ha mpumepe aMusa3bl
WJTU KaTajasbl)»
bu6nuorexa [IOK
7 VYrnesoasl. JInnuae https://m.edso0.ru/863e687
0
bu6nuorexa [IOK
8 HyKIIeHHOBbIE KICTOTH. https://m.edso0.ru/863e6d5
ATD
c
Hcropus u meToabl bubmuoreka [JOK
9 U3y4YEeHUs KIIETKU. https://m.edsoo.ru/863e6e8
Knerounas Teopus 8
10 Knerka kak 1iemocTHas
JKUBas CHCTEMa
Crpoenue bubnuoteka [JOK
11 AYKAPUOTUYECKON 05 https://m.eds00.ru/863e6ff0

kieTku. JlabopaTopHas
pabota Ne 2 «M3yuenue

https://m.edso00.ru/863e716
c



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/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

CTPOCHHS KJIETOK
pacTeHui, )KUBOTHBIX,
rpu0oB 1 OaKTepuit o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax u ux
OITHCAHUE

OOMEH BELLECTB WU

bubnuorexa [IOK

12 https://m.eds00.ru/863e766
MeTaboIr3M c
DOTOCHHTES. bubnuorexa [JOK
13 https://m.edso00.ru/863e7c9
XeMOCHHTE3 8
N but6mmoreka [IOK
14 JuepreTueckuii 0omen https://m.edsoo0.ru/863e7aae
JKU3HEeHHBIN ITUKI
KJICTKH. J[eeHne KIeTKH.
Muro3. JIabopaTopHast
paborta Ne 3 bubnmnoreka [JOK
15 «Habmronenmne MuTo3a B 0.5 https://m.edsoo0.ru/863e7dc
KJIETKaX KOHYUKA 4
KOpeIIKa Jyka Ha
TOTOBBIX
MUKpOTIpernaparax»»
BbuocunTes Oenka. bubnunorexa LIOK
16 Peakuust MmatpuaHoro https://m.eds00.ru/863e796

CHHTC3a

e



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

bubnunoreka LIOK

Tpancasuus —
17 https://m.edso0.ru/863e796
OnocuHres Oenka .
Hexnerounsie popmbl Bubmorexa LIOK
18 https://m.edso0.ru/863e754
KU3HH — BUPYCHI 0
bubmnoreka IIOK
o https://m.edsoo0.ru/863e81b
19 OpPMBI Pa3MHOKEHUS 6
OpTaHi3MoB https://m.edso0.ru/863e831
€
. bu6mmoteka [IOK
2 M
0 enos https://m.edsoo.ru/863e7f4a
OObpazoBaHue 1 pa3BUTHE
MOJOBBIX KJIETOK.
OntogoTBOpEHHE.
JIaGoparopHas paboTa Ne bubmorexa I[JOK
21 h 0.5 https://m.edso0.ru/863e81b
4 «3yueHue cTpoeHus 5
IMOJIOBBIX KJIETOK Ha -
TOTOBBIX
MHUKpOIIpenapaTax»
bubnunorexa LIOK
NuauBunyansHoe
22 https://m.edso0.ru/863e843
pa3BUTHE OPTAaHU3MOB 5
I'eneTnka — Hayka o
K bu6nunorexa LIOK
23 HACJIECTBEHHOCTH U

U3MCHYHNBOCTH

https://m.edso0.ru/863e86f2



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

3aKOHOMEPHOCTH

HacJIeI0BaHUs bubnuotexa [JOK
24 MIPU3HAKOB. https://m.eds00.ru/863e887
Monoru6puanoe 8
CKpeIMBaHHE
UTHOpHIHOE
A P bubmuorexa [JOK
CKpelniuBaHue. 3aK0H
25 https://m.edsoo.ru/863e89a
HE3aBHUCHUMOTO 4
HacJIeI0BaHUS IPU3HAKOB B
Cuenennoe
HacJe10BaHUE
MIPU3HAKOB.
JIaGoparopHas paboTa Ne
5 «A3yuenne bubmuoreka [JOK
26 | pe3yabTaToOB 0.5 https://m.edso00.ru/863e8c6
MOHOTHOPHIHOTO U 0
JTUTHOPUTHOTO
CKpCIIUBAHUS Y
Npo30¢uUIIBl HAa TOTOBBIX
MUKpOTIpernaparax»»
I'eneTunka moma.
bubnunorexa LIOK
Hacnenosanue
27 https://m.edso00.ru/863e8c6
MPU3HAKOB, CIIETITICHHBIX 0
C OJIOM -
M3MeHYnBOCTb. Bu6 OK
OTeKa
28 Henacnencreennas 0.5 nommoreka 1

HU3MCHYUBOCTS.

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
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

JlaboparopHas pabota Ne
6. 3yuenue

MO (PUKATIOHHON
WU3MEHYHUBOCTH,
IIOCTPOEHHE
BapHUaLMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

Hacnencreennast
W3MEHYHUBOCTbD.
JlaboparopHas pabota Ne

bubmuorexa [JOK

29
7. «AHanu3 MyTaluun y 05 https://m.edsoo.ru/863e8efe
O30 HIIBI HA TOTOBBIX
MHUKpOTIperiapaTax
bu6nuorexa [IOK
30 I'enetuka yenoBeka https://m.eds00.ru/863e8d7
8
PesepBHbIii yPOK.
O60061ieHue o Teme
31 «HacnencTBeHHOCTh |
HU3MEHYHBOCTh
OpPTaHHU3MOB»
bubnunorexa LIOK
Cenekuus Kak HayKa U
32 https://m.eds00.ru/863e921
npoiiecc 4
MeToabl U JOCTUKEHUS but6mmorexa [IOK
33 CEJIEKIIMM PaCTEHU U https://m.eds00.ru/863e921

KHUBOTHBIX

4



https://m.edsoo.ru/863e8efe
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

34 buorexnonorusa xak
0oTpaciib IPOU3BOACTBA

bubnunoreka LIOK

https://m.eds00.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34



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

11 KIIACC

Ne KounyecTBo 4yacoB
DJIEKTPOHHbBIE
Hara uudposbie
n Tema ypoka KonTposabubie IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchbl
n
DBOJIIOIHS U METOJIBI €€ bubmmorexa [IOK
1 1 https://m.edso00.ru/863ea20
W3Y4YCHUS o
HUcropus pazsutus bubmuoreka [IOK
2 npeACTaBICHUN 00 1 https://m.eds00.ru/863e957
3BOJIIOLUA 0
bu6nuorexa [IOK
3 MHUKPOIBOITFOIIHS 1 https://m.eds00.ru/863e9c1
€
ITomyAuus kak
3JeMEHTapHas eIMHUIA
BH/JIa ¥ DBOJIIOLIMH. bu6anoreka LIOK
4 JIaGoparopHas paboTa Ne 1 0.5 https://m.eds0o.ru/863e99c
1 «CpaBHEHHME BHIOB MO 6
MOP(OJIIOTHIECKOMY
KPUTEPHUIO»
JIBroKy1ye CUIIbl but6mmoreka [IOK
5 (p;meMeHTapHbIe 1 https://m.edso0o.ru/863e9da
(aKTOphI) SBOIIOLHH 4
6 EctectBennsIit oTOOp U 1 bubmmoreka [JOK



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

ero (popmal

https://m.edso0.ru/863e9ed
0

Pe3ynbTaTel 3BOMIOLMY:

MPUCIIOCOOTICHHOCTD
OpPraHU3MOB H
BUI000pa3oBaHue.
7 JlaboparopHas pabota Ne 0.5 bubmuoreka [IOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO
XapakTepa
Hamnpasnenus u nytu bubmorexa LOK
8 https://m.edso00.ru/863e9c1
MaKpO3BOTIOITUN o
9 HeoGpatumocts
ABOJTIOIINH
10 Wctopus xu3Hu Ha 3emiie
Y METOJIbI €€ U3yUeHus
I'unoTtessl bubnunorexa LIOK
11 MIPOUCXOXKACHUS KU3HU https://m.edsoo.ru/863eab5a
Ha 3emuie 6
PasButHe xnu3HM Ha bubnunorexa LIOK
12 3emite 0 IpaM 1 https://m.edsoo.ru/863ea6b
rnepuoaam €
13 OCHOBHBIC 3TaITbI 0.5 bubmuorexa [{OK

DBOJIOLHU

https://m.edso0.ru/863ea8b



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

PacTUTENBHOTO U
YKUBOTHOTO MHUpa.
[IpakTrueckas padota No
1 «M3yuyenue
MCKOMAEMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUICKLIHSIX )

[}

CoBpeMeHHas cucTema

bubnuorexa [IOK

14 https://m.edsoo.ru/863ea48
OpraHUYEeCKOTO MUpa e
OBOIIOLUS YeIOBEKA bubmnoreka IIOK
15
(a"TpOMIOTECHE3) https://m.edsoo.ru/863eac2c
JIBMOKyIIME CUITBI bubmuoreka [IOK
16 | (daxTopsl) https://m.edso00.ru/863ead4
aHTpOTOreHe3a 4
17 OCHOBHBIE CTaINHN
JBOJIOLMH YEIOBEKA
YenoBeueckue pacel U
18 MIPUPOIHBIE aqalTaIlluN bubnnorexa LHOK
pHp https://m.edsoo.ru/863eaea?2
YyeJIOBEKa
PesepBHbIii yPOK.
O00011IeHIE IO TEME
19 «Bo3HUKHOBEHNE U
pa3BHTHE KU3HU HA
Semiie»
20 DKOJIOTHS KaK HayKa



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

21 Cpenpl oOuTaHus u bubmmoreka [JOK
HKOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.

JlaboparopHas pabota Ne

3. «Mopdomnoruueckue

OCOOCHHOCTH PaCTCHHIMA

13 PasHbIX MeCT bubmuorexa [JOK

22 0.5 https://m.eds00.ru/863eb10
oOHUTaHHS. o
JlaboparopHas pabota Ne -

4. «BrnusiHue cBeTa Ha

POCT U pa3BUTHE

YEPEHKOB KOJICYCa
bu6nuorexa [IOK

23 buornueckue GaxTopsl https://m.edso00.ru/863eb34

8

DKOJIOTUYECKHUE

XapaKTePUCTHKU

TIOMYJISIIIAH.

24 [IpakTuueckas pabora Ne 0.5
2 «[Toncuér mioTHOCTH
MONYJISALMNA pa3HBIX
BHJIOB PACTEHUI»

Coo0riecTBa OpraHu3MOB bubmorexa HOK

25 https://m.edso0.ru/863eb46
— OuoI1IeHO3 N

26 DKOJIOTUYECKHE CUCTEMBI bubmuoreka [{OK

(KOCUCTEMBI)

https://m.eds00.ru/863eb46



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
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

a
OcHOBHbIE TIOKA3aTENN
KOCUCTEMBI.
27 DKOJIOTHYECKHUE 1 bubmmorexa [JOK
. https://m.edso0.ru/863eb5fa
nupamuibl. CBolicTBa
skocucteM. Cykueccust
28 [IpupoiHbIE S5KOCUCTEMBI 1
29 AHTpOIIOT€HHBIE 1
9KOCHCTEMBI
buocdepa — rnobanpHas bubnmorexa IOK
30 1 https://m.edsoo.ru/863ebb5
9KOCUCTEMa 3eMIIn o
3aKOHOMEPHOCTH bubmuoreka [JOK
31 CYIIECTBOBaHHS 1 https://m.edso00.ru/863ebd1
ouochepst 6
30 YenoBeyecTBo B 1
ouochepe 3emnu
bu6nuorexa [IOK
CocymiecTBoBaHuE
33 1 https://m.edsoo.ru/863ebal
MIPUPOJIBI M YeIOBEYSCTBA o
PesepBHBIil ypoOK.
34 O0600611eHrEe TEMBI 1
«CoobmecTBa u
IKOJIOTHYECKUE CUCTEMBI»
OBILEE KOJIMYECTBO
34 2.5

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






