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HHOACHUTEJBHAA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl IO OMOJIIOTUN TEOPETHUECKYIO OCHOBY ISl OTIPEIEICHUS TTOAXO0I0B K
(OpMUPOBAHHIO COJEpXKAHUS y4eOHOro rmpeamera «bUONOTHS» COCTABHIIW: KOHIENTYyalbHBIC
nonoxxenns GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COACPIKAHUSA, PE3yIbTaTOB OOY4YCHUS H
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB, TOJOXKEHUS 00 OOHIMX LEeNsIX W MPHUHIIMIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CpefHero obmero obpaszoBanus B Poccuiickoit
denepanun, a TAKKE MOJTOKEHHS O crienu(rke OHMOIOTHH, € 3HAYCHUN B TIO3HAHHUH JKUBOW MTPUPOIBI U
o0ecreueHnr CyIIeCTBOBaHUsI uyenoBedeckoro obmiectBa. CoOIMIacHO Ha3BaHHBIM — MOJIOXKEHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMU ITPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owuosioruu Aa€T MpEINCTaBIEHHE O LEAX, 00 00Imel crpaTteruud oOydeHHS,
BOCIIUTAHUSI M Pa3BUTUSL OOYYAIOIIMXCS CpeAcTBaMU ydeOHoro mpeamera «buonorusi», ompenenser
00s13aTeNbHOE TPEAMETHOE COJEpKAaHUE, €ro CTPYKTYpY, paclpeiesieHue Mo pasfenaM U TeMmaw,
PEKOMEHIYEMYIO TOCJIEOBATENIbHOCTh U3YYeHHs] YUeOHOTro Marepuayia ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM 00pa30BaTENIbHOIO IpPOLiecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuXxcs.

B mporpamme mo OHOJOTMHM TakXe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U NMPEAMETHBIM pe3ylibTaTaM 00y4deHHs B (POPMUPOBAHUH OCHOBHBIX BHUJIOB Y4€OHO-
MO3HABATEIBHON JIEATEIIbHOCTH/y4eOHBIX JCWCTBUI OOYyJaroIUMXCs 10 OCBOCHHIO COACPIKAHUS
OMOJIOTHYECKOTO 00pa30BAHUSI.

B mnporpamme mno Ouonoruu (10—11 kmaccel, 0a30BBIii YpPOBEHb) pealM30BaH MPUHIUI
MPEEeMCTBEHHOCTH B U3YUYE€HUHU OMOJIOTHH, OJaroaaps 4eMy B HEll IpocMaTpUBaeTCsl HAIIPaBIEHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IICHHOCTHBIX
OpUEHTAIMM JMYHOCTH, 3KOJOTUYECKOTO MBIIUIEHMS, MPEICTaBICHUH O 30pOBOM 00Opa3e KHU3HH U
OepeXHBIM OTHOIIEHHEM K OKpyKawiied mnpupoaHoil cpege. I[loaTomMy Hapsaay ¢ u3ydyeHUEM
0011e0MOIOTMYECKUX TEOPUH, a TaKkKe 3HAHUN O CTPOCHUU JKUBBIX CUCTEM PAa3HOTO paHTa U CYIIHOCTH
OCHOBHBIX MPOTEKAIONUX B HHUX TMPOIECCOB B IMporpaMme MO OHMOJOTUH YAEIEHO BHUMAHHE
WCIIOJIb30BAHUIO TIOJTYUCHHBIX 3HAHWUH B TIOBCETHEBHOW JKU3HU JIJIS PEIICHUS MPUKIIAIHBIX 3a7a9, B TOM
yycie: MNpPOPUIAKTUKU  HACJIEJICTBEHHBIX  3a00/€BaHMM  4YENOBEKa,  MEIUKO-TE€HETUYECKOTO
KOHCYJTbTUPOBaHUS, OOOCHOBAHMS JKOJOTMYECKH IIeIECOOOpPAa3HOTO TMOBEJACHHUS B OKpYKarolien
MPUPOJHON cpele, aHalW3a BIUSHUS XO3AWCTBEHHOW JEATENbHOCTH 4YelOBEKa Ha COCTOSHUE
MPUPOJHBIX W HCKYCCTBEHHBIX 3KOCHCTEM. YCHJICHHE BHUMAHHS K TPUKIATHOW HAIPaBICHHOCTH
yueOHoro npeamera «buonorus» NpoIMKTOBaHO HEOOXOAUMOCTHIO O0ECTIeUeHUs YCIOBHM JIJIsl peIIeHUs
OJTHOM W3 aKTyalbHBIX 33Ja4 IIKOJHHOTO OHOJOTHYECKOrO OO0pa30BaHMs, KOTOpas Mpearnoiaraer
dbopMupoBaHre y OOYdYaIOIIMXCS CHOCOOHOCTH aJalTHPOBAThCS K M3MEHEHHSIM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe Mecto. OnHa
obecrnieurBaeT (HOPMUPOBAHKUE Y OOYUAIOIIMXCS MPEICTABICHUN O HAyYHOW KapTUHE MHpPA, PACIIUPSET
1 00001IaeT 3HaHUSI O KUBOH MpHUpoje, €€ OTIUYUTEIBHBIX MPHU3HAKAX — YPOBHEBOW OpraHU3allud W
OBONIONNU, CO3Aa€T YCJIOBHS JUIsA: TIO3HAHHWS 3aKOHOB O KMBOM  TNpUPOABI, (POpMUPOBAHUS
(YHKIIMOHATBHOW TPAaMOTHOCTH, HABBIKOB 3JJOPOBOIO M 0€30MacHOro odpasa >KM3HHU, HKOJIOTHYECKOIO
MBIIJICHHS], [IGHHOCTHOTO OTHOIICHUS K YKHBOU MPHUPOJIC U YETOBEKY.

Bonpiioe 3HaueHne OWONIOTHS MMEET TaKXKe JIS PEIICHUS BOCIHUTATENBHBIX W PAa3BUBAIOIIUX
3amad  cpegHero oOmero oOpa3oBaHMs, conuanu3anud oOydarommxcs. M3ydenue Owuonoruu



oOecrieunBaeT  yclnoBUS i1 (OPMUPOBAHUS  UHTEIUICKTYyaJbHBIX, KOMMYHUKAIlMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, ICTETUYECKOM KYIBTYPHl, CHOCOOCTBYET HHTETpallUd OHOJOTHYECKHX
3HAHUWA C TPEJCTABICHUSIMH W3 JPYIHX YYEOHBIX IMPEAMETOB, B YAaCTHOCTH, (U3UKH, XUMUU U
reorpadun. Ha3BaHHBIC MONOXKEHUS O MpPEIHA3HAYCHHH Y4eOHOTo mpeamera «buonorus» cocTaBuIH
OCHOBY [UIsl ONpENEeNCHHUS IMOAXOI0B K OTOOpY U CTPYKTYpUPOBAaHHIO €ro  COJEp:KaHus,
MPEJICTaBICHHOI0 B IPOrpaMMe Mo OMOJIOTHH.

Otb6op comepxanus ydebHoro mpenmera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUH KYJIBTYPOCOOOPa3HOTO TOIX0/a, B COOTBETCTBUU C KOTOPBIM OOYYarOIIHECs JOJKHBI OCBOUTH
3HaHUA U YMEHHMsI, 3Ha4uMble Uil (OpMHpOBaHUS OOILIEH KYIbTYpHl, ONpPENEISIONINE aJeKBaTHOE
MOBE/ICHHUE YeJIOBEKa B OKPYXKAIOIIEH MPUPOJHON cpefie, BOCTpeOOBaHHbIE B IMOBCEIHEBHOW KU3HU U
MpaKkTUUecKou jestenbHOocTH. (Ocoboe MecTo B OTOH CHCTEME 3HAaHUW 3aHUMAIOT JJIEMEHTHI
COJIep’KaHusl, KOTOpbIE CIIy’)KaT OCHOBOM Juisi (OPMHUPOBAHUS MPEACTABICHUI O COBpEMEHHOMU
€CTECTBEHHO-HAYYHOH KapTHMHE MHpa M UEHHOCTHBIX OPHUEHTAIMSIX JHUYHOCTH, CIOCOOCTBYIOIIMX
ryMaHU3aluyd OMOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHUE COACPKaHUS YIEOHOTO MaTepHalia B MPOrpaMMe 10 OMOJIOTHH OCYIIIECTBICHO
C y4€TOM NMPUOPUTECTHOTO 3HAYCHUS 3HAHUUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSX KHBOW MPHUPOJBI, O &€
YPOBHEBOUM OpraHu3allid W JBOJIOLUMU. B COOTBETCTBUU C 3TUM B CTPYKType YUeOHOro mpeameTa
«buosnorus» BBIIEICHBI CIHENYIONIME CoAepXKaTenbHble auHUM: «buonorus kak Hayka. Mertomabl
Hay4YHOro Tmo3HaHusm», «KieTka kak Owuosjormyeckas cuctema», «OpraHu3M Kak OHOJIOTHYECKas
cucrema», «CucrtemMa W MHOrooOpa3we OpPraHMYECKOrO MHpa», «IBOIIOIHS KUBOU IPHPOJIBI,
«DKOCHCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wusyuenus yuebHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJAJICHUE
00yJaroNMMHUCs 3HAHMSIMH O CTPYKTYPHO-(DYHKITMOHAJIBHOW OpraHU3allMM KUBBIX CHUCTEM Pa3HOTO
paHra ¥ IpHOOpPETeHHE YMEHHMM HCIOJb30BaTh ATH 3HAHUS JJI TPAMOTHBIX JCHCTBUN B OTHOIICHHUH
00BEKTOB KUBOW MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctuxkenne 1end u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM  YpOBHE
o0ecreunBaeTcs penieHueM CIeayOIMNX 3a/1ay:

OCBOCHHE OOYYaIOIUMHKCS CHCTEMBbl 3HAHHN O OMOJOTHYECKMX TEOpUSX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBHIaX, CAYXaIlIUX OCHOBOW isi (OpMHpPOBAHUS MPEICTABICHUN O
€CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAyYHOrO MO3HAHHS, CTPOCHHH, MHOTOOOpa3HH U
0COOEHHOCTSX JKMBBIX CUCTEM PA3HOTO YPOBHS OPTaHHU3AIIUH, BHIJAIONINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICOBAHUIX B OMOJIOTHU;

dbopMupoBaHue y OOydyarolUXcs IMO3HABATEIbHBIX, HHTEIUICKTYATbHBIX M  TBOPYECKHX
CIOCOOHOCTEH B MpoIlecce aHalu3a JaHHBIX O MYTAX Pa3BUTHS B OMOJIOTUH HAYUHBIX B3IJISJIOB, UICH U
MOAXO/0B K U3YYCHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3AIlNH;

CTAHOBJICHHE Yy OOyYaromuxcsi oOmied KyJabTypbl, (YHKIIMOHAJIHLHOW TPaMOTHOCTH, DPa3BUTHE
YMEHHI OOBSICHITH U OIICHUBAThH SBJICHHS OKPY)KAIOIIET0 MHUPA KUBOW MPUPOJIGI HA OCHOBAHUU 3HAHUU
Y OTIBITA, TOJIYYEHHBIX TIPU U3YYECHUU OMOJIOTHUH;

dhopMupoBaHHUE y O0YJArONIUXCSl YMEHUN WITIOCTPUPOBATH 3HAUCHHUE OMOJIOTHYECKUX 3HAHUU B
MPAKTUYECKOW JCSATEIBPHOCTH YENIOBEKa, PAa3BUTHUM COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHI;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJIOBEKOM KHBOW MPHUPOJIHI,
HE0OXOIMMOCTH OEpeKHOTO OTHOIIEHUS K HeH, COOJIOEeHUS ATHUECKUX HOpPM IMpH MPOBEACHUU
OMOJIOTrMYECKHUX UCCIIEIOBAHUNL;



OCO3HAaHHWE IIEHHOCTH OWMOJOTMYECKHX 3HAHWUW JJI TOBBILICHUS YPOBHS 3KOJOTHYECKON
KYJIBTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS,

NPUMEHEHHE TMPHOOPETEHHBIX 3HAHMA WM YMEHMHA B TIOBCEIHEBHOW KHM3HH JUISI OLEHKH
MOCTIC/ICTBUI CBOEH JESTEIBHOCTH 1O OTHOIICHUIO K OKpYKaroliel cpene, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOJIOICHHE Mep TTPOPMITAKTUKH 3a00IEBaHUM.

B cucreme cpemnero obmero o6pasoBanust «buojorusi», m3zydyaemas Ha 0a30BOM YpOBHE,
ABNSICTCA  O0S3aTENbHBIM  Y4€OHBIM IPEIMETOM, BXOJSIIMM B COCTaB MpPEIMETHOH o0macTu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jiis u3ydeHus Ouojoruu Ha 0a30BOM ypOBHE CpeAHEro oOIiero odpa3oBaHHs OTBOIUTCS 68
gacoB: B 10 xmacce — 34 gaca (1 gac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Hemeno).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonoruss kak Hayka. CBs3p OHOJOIMH C OOLIECTBEHHBIMH, TEXHHYECKMMU U JIPYTUMHU
€CTECTBEHHbIMM HayKaMH, ¢puiiocopueil, STUKOH, 3CTETUKON U npaBoM. Ponb Guosnorun B GopMHUpOBaHUU
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CHUCTeMa OMOJOTUYECKIX HAYK.

Metoabl TO3HAHUS JKUBOW TPHPOIBI (HAOMIOACHUE, OHKCIEPUMEHT, OIHCAaHHE, W3MEpEHHE,
KJaccuukanus, MOAEIMPOBAHNE, CTATUCTUYECKAs 00pabOTKa JaHHBIX).

JdemoHcTpauuu:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon nu ®@. Kpuxk.

TaOnuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON IPUPOJIBI».

JlaGopaTropHble U NpaKTHYecKue padoThbl:

IIpaktuyeckas pabota Ne 1. «lcrnonb3oBaHue pa3IUyHBIX METOAOB MPU U3YYEHUH OMOJIOTHYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cuctembl (OMocucTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. OTIMYME JKUBBIX CHUCTEM OT
HEOPraHUYECKON IPUPOJBIL.

CpoiicTBa OmWoOcHCTeM M HX pa3HOOOpaszue. YPOBHU OpraHM3alMd OHMOCHCTEM: MOJICKYISPHBIH,
KJIETOYHBIH, TKaHEBbII, OpPraHU3MEHHBIH, MOMYIISIIIIOHHO-BUA0BOM, 3KOCUCTEMHBIN (OMOre0eHOTUYECKUH),
OrocQEepHBIH.

JdemoHcTpanum:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKH JKU3HU», «YPOBHU OpraHU3aIMH KUBOM PUPOIBI».

Ob6opynoanue: monaens mosekyisl JJHK.

Tema 3. XuMH4eCKHil COCTaB U CTPOCHHE KJICTKH.

XVMMHYECKUHN COCTAB KIJIETKH. XMMHUYECKUE DJIEMEHTHI: MAKPOIIEMEHTBI, MUKPOIJIEMEHTHI.

Boga n MuHepasibHbIE BEIIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepxanne ocMoTHUecKOro d6anaHca.

benku. CocraB u cTpoeHue 0enkoB. AMUHOKHUCIOTHI — MOHOMEPHI OenkoB. HezamMeHnMble u
3aMEHUMbIE AaMUHOKHUCIOTHI. AMUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYphl OEIKOBOM MOJIEKYJIBI
(mepBUuHasi, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMHUUYECKUE CBOMCTBA OEIKOB.
buonoruueckue GpyHKIMM 6EIKOB.

®epMeHThl — Ouonormyeckue kartanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTP,
cyoctparHas  cneuuduuHocts.  Kodepmentsl.  Burtammubl.  Otiauuuss  ¢GepMeHTOB  OT
HEOPraHMUYECKUX KaTaJIn3aTOpPOB.

VYrieBonbl: MOHOCaxapuasl (TJIFOKO3a, pubo3a W ae30Kkcupu003a), aucaxapuasl (caxaposa,
JaKTO3a) ® ToJucaxapuabl (Kpaxmay, TJIMKOTEH, IIeJI0i03a). buonorndeckue QyHKIUN
YTJIEBOJIOB.

Jlumuapl:  Tpurnuuepuabl,  ¢dochonunuapl, crepouabl.  ['mapoduiabHO-TUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢yHkuum nunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB W JIMIUAOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunosbie kucnorsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBHI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuun JJHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u ¢pyHKuuu.



[uTonorus — Hayka o kietke. Kinetounas teopus — npuMep B3auMoIeHCTBUS e u (akToB
B HAyYHOM IMO3HAHUU. MeTO/IbI U3y4eHUS KICTKH.

Krnerka kak memoctHast kuBasi cuctema. OOmIMe MPU3HAKH KJIETOK: 3aMKHYTas Hapy)KHas
MemOpana, monekynsl JJHK kak reHeTnueckuii anmapar, cucTeMa CHHTe3a OeJKa.

Tunsl KJIETOK: dykKapuoTHuUeckas U  mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHHS
MPOKapUOTHUECKOM KieTku. KieTouHnas creHka Oaktepuii. CTpOCHHE SYKapUOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYPHl KJIETOK — KIETOYHAS CTEHKA, TIMKOKAIMKC, WX (DYHKIHU.
[Inazmatnueckass memOpana, e€ cBoiictBa u (QyHkuuu. IluTomnmazmMa u e€ OpraHoujbl.
OnnomemOpannbie opranouasl kietku: DIIC, anmapar 'onbmku, auzocomsel. [lomyaBTOHOMHBIS
OpraHOW/Ibl KJIETKH: MUTOXOHAPUH, TacTuAbl. [Iporucxoxkienne MUTOXOHIpUH U TutacTull. Bubl
wiactug. HeMeMOpaHHBIC OpPraHOWIBI KJICTKU: PHUOOCOMBI, KJICTOYHBIM IIEHTpP, IICHTPHUOIIH,
pPECHUUKH, KIyTHKU. DyHKIINN OPraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynaropubiii neHtp kietku. CTpoeHue saapa: saepHas o00JI0UKa, KapuoIia3zMa,
XPOMATHUH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeniecTB B KIIETKE.

JdeMoHcTpamum:

[loptpetsr: A. JleBenryk, P. I'yk, T. IllIBann, M. Illneiinen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacripeieneHue  XUMHUYECKUX  JJIEMEHTOB B HEXUBOW  MIPUPOJIEY,
«Pacnpenenenue XUMUYECKUX IEMEHTOB B )KUBOU MIPUPOJICY.

Tabmumer u cxemel: «llepuoanueckas TabmuIa XUMHUYECKUX JJIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOABDY, «buocunTe3 Oenkay, «CTpoeHHe MOJEKyIbl Oenka», «CTpoeHune GpepMeHTa,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenue monexynsl AT®», «CtpoeHue 3ykapruOTHUYECKON
KIEeTKN», «CTpOE€HHE MKUBOTHOM KIETKNW», «CTpO€HUE pacTUTENbHON KIeTKn», «CTpoeHue
MPOKAPUOTUYECKOU KIIETKNY, «CTPOCHHE sIIpa KIETKU», «Y TIAEBOABDY, «JIUnuas».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyIOBaHME MJii MPOBEACHHS HAOIIOJICHUM,
M3MEPEHHH, IKCIIEPUMEHTOB, MHKpPOIIpENnapaThl pPaCTUTEIbHBIX, JKUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlabopatopHas pabota Neo 1. «M3yueHue KaTaJUTUUECKOW aKTUBHOCTH (EepMEHTOB (Ha
MIpUMEPE aMIITa3bl WM KaTalas3bl)y.

JIaboparopHast pabota Ne 2. «M3yueHne CTpOCHHSI KIETOK PACTCHH, )KUBOTHBIX B OaKTepuit
M0 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIMpENapaTax U X OMUCaHUEY.

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MEeTa0oIH3M. ACCUMUIIAINUS (TUIACTUYECKH OOMEH) U TUCCUMMIISIIHS
(oHepreTudyeckuii OOMEH) — JBE CTOPOHBI €IMHOTO IMpollecca Merabonusma. Poib 3aKOHOB
COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMAaHUU MeTa0oIM3Ma.

Tuner oOMena BemiecTB: aBTOTPOdHBIA u TeTepoTpodHBIA. Ponmb ¢GepmeHTOB B O0OMEHE
BEIIIECTB U MPEBPAICHUU YHEPTHUHU B KIIETKE.

@dorocunte3. CBeroBas U TemHOBas a3bl (QorocuHTe3a. Peakiuu ¢doTocuHTE3A.
DddexTuBHOCTE PoTocHHTE3a. 3HAUCHUE (POTOCHHTE3a NI KU3HU Ha 3emye. BnusiHue ycnoBuid
cpenbl Ha GOTOCUHTES3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMmocuHTe3. XeMOCHUHTe3upylole OakTepuu. 3HAYEHUE XEMOCHHTE3a MM KU3HU Ha
3emuie.

DOHepreTudyeckuii 0OMeH B KieTke. Paciierienue BemecTs, BbIICICHUE U aKKyMYJIHPOBAaHUE
SHEPIUU B KIETKE. OTambl SHEPreTudeckoro obmeHa. [nmkomus. BpoxeHune M ero BUJBIL
KucnoponHoe okwucnenue, uiaum KietoyHoe abixanue. OxuciautensHoe (ochopunmupoBaHue.
O} heKTUBHOCTh YPHEPTETHIECKOTO OOMEHA.

Peaknum wmatpuunoro cunreza. ['enermueckas wunpopmamms u JHK. Peanuzanms
TeHEeTHYECKOW MH(pOpManMu B KieTKe. ['@HeTHUeCKHil KOJ M ero CBOWCTBAa. TpaHCKpUNIHS —
MarpuuHblii cuHTe3 PHK. Tpancnsmus — OuocunTes Oenka. Drtambl TpaHchsuuu. KoaupoBanue
aMUHOKHCIIOT. Pob prbocom B OrocuHTE3e Oernka.

Hexnerounsie Gpopmbl xu3HN — BUpYChl. McTopust otkpeitus BupycoB (. Y. ViBanoBckuit).
OcoOEHHOCTH CTpPOEHHUS W S>KM3HEHHOrO IMKJIa BUpPYCcOB. bakrtepmodaru. bonesnu pacrenuii,
KUBOTHBIX M 4YeNIOBEKa, BbI3bIBacMble BUpycamu. Bupyc nmmyHonedunurta yenoseka (BHUY) —
Bo3Oynutens CIIWMJ{a. OOpatHas TpaHCKpumuus, peBepraza M uHTerpasza. [Ipodunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUil.

JdemoHcTpaumuu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuit, K. A. Tumupsszes.

Tabnuie! u cxemsl: «Tunsl nutanusy, «Metabonuzmy», «MUTOXOHAPUIY, « IHEPTETUUECCKHM
obMen», «Xnoporuact», «Dotocunte3», «Ctpoenne JJHK», «CtpoeHue u (yHKIIMOHHPOBAHHE
rea», «CunHte3 Oenka», «[eHermueckuii kom», «Bupycel», «bakrepuodarm», «CTpoeHHE U
xu3HeHHbI uka Bupyca CIIN/{a, 6aktepuodaray, «Pemmmkarnus JHK».

Ob6opynoBanue: Moaenu-anmukanuu «Yasoenne JIHK u Tpanckpunuus», «buocunres
oenka», «CTpoeHune KIeTKn», Mosienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, WM SKU3HEHHBIH IUKI kieTku. WuTepdaza u murtos3. Ilporeccsl,
nporekapmue B uHTepdaze. Permmkarmus — peaknus marpuuHoro cunresa JIHK. Crtpoenue
XpoMocoM. XPOMOCOMHBIM HabOp — KapuoTwm. JIWMIOWAHBIA U TalJIOUIHBIA XPOMOCOMHBIE
Habopbl. XpoMaTuabl. LluTonornyeckre OCHOBBI PA3MHOXKEHUS U MHAWBHUYAJIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetku — muto3. Ctaauu mutosa. [Iporeccsl, mporucxoasiyue Ha pa3HbIX CTAIUsAX
MHTO3a. BHOJIOrHYECKUi CMBICT MUTO3A.

[IporpamMmmupyemas rubesnb KJIeTKH — alornTo3.

®opMbl pa3MHOXKEHHS OPTaHU3MOB: OecIoyioe U 1MooBoe. Buibl 6ecrnonoro pasMHOKEHHUS:
JIefIeHHe HaJBOE€, TOYKOBAHUE OJHO- M MHOTOKJIETOUYHBIX, CIIOPOOOpa3oBaHUE, BEre€TaTHBHOE
pa3MHoO)eHHe. VICKycCTBEHHOE KIIOHHPOBAaHNE OPTraHU3MOB, €T0 3HAYEHUE JIUIS CEIEKIIHNH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUSA OT OECIOIOrO.

Meiio3. Craguum wmeitoza. Ilpomeccsl, mpoucxonsiue Ha cragusx Menosa. lloBegenue
XpoMmocoM B Meo3e. KpoccnHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEHO03a.

I'amerorene3 — mpoiecc 00pa3oBaHUS IMOJIOBBIX KJIETOK Yy YKUBOTHBIX. [l0OBBIE Kemne3bl:
CEMEHHMKU M SMYHUKH. OOpa3oBaHHME W Pa3BUTHE TOJOBBIX KJIETOK — TaMeT (crepMaTo30u],
AlLeKIeTka) — crnepMmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOGHUS  SHWLEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanpHOE pa3BuTHE (OHTOTEHE3). OMOPHOHAIBLHOE pa3BUTHE (AMOPHOTEHEe3). DTarbl
SMOpPUOHAILHOTO Pa3BUTHUSL Y MO3BOHOYHBIX KUBOTHBIX: APOOJIEHHE, TacCTPYJSLMs, OpraHOreHes.



[ToctamOpuoHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHANIBHOIO PAa3BUTHS: MPSMOE, HEMpsSIMOe
(MmmunHOYHOE). BrusiHMe cpenpl HAa pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpauuu:

Tabmuupl u cxembl: «DOpMbI Pa3MHOXKEHHUSI OPraHU3MOBY, «/IBOIIHOE OILUIOAOTBOPEHUE Yy
IIBETKOBBIX pacTeHuil», «BererarnBHOEe pa3MHOXEHHE pacTeHUi», «/leneHue KieTku GakTepuiiy,
«CTpOoeHHE TMOJOBBIX KIETOK», «CTpoeHue XpoMocombl», «Kierounelii mukm», «Permkanus
JAHK», «Murosy», «Meiio3y», «lIpsamoe u Henpsimoe pa3zBuTHEe», «['aMmeTorene3 y MICKOMUTAIOIINX
1 4yesoBekay, «OCHOBHBIE CTaUH OHTOICHE3a.

O6opynoBaHue: MHKpPOCKON, MHUKponpenaparbl «CrepMaTo30Uibl  MJIEKOIHUTAIOIIETO»,
«Siuekierka miekonuTarouero», «Kapuokrnues B KJIeTKax KOpEIKa JIyKay, MarHuTHas MOJENb-
anruikanus «Jlenenue kietku», moaens JIHK, moaens Merada3zHoi XpOMOCOMBI.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

JlaboparopHast padora Ne 3. «HabmrogeHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKPOIpENapaTax».

Jlaboparopuass pabora Ne 4. «V3ydyeHwe CTpOCHHsSI TOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHU3MOB.

[Ipeamer u 3agaum reHetuku. Vcropus pa3BuTHs TeHETUKU. Poilb LUTONOTMU U
SMOPHOJIOTUH B CTAaHOBJICHUM I€HETUKU. BKIax poCCHICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKH. MeTobl TeHETUKH (THOPHI0JIOrMYeCKUd, IIMTOI€HETUYECKUH, MOJIEKYJISIPHO-
reHeTnyeckuit). OCHOBHBIE T€HETUYECKUE MOHATHA. ['eHeTnyeckass CUMBOJIMKA, UCIOJb3yeMas B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HAclelOBaHUs  IPU3HAKOB,  ycTaHoBieHHele [.  Mengenem.
MonoruOpuaHoe CKpelMBaHue. 3aKOH €IUHO00pasusi THOPUIOB NepBoro mokoiyieHus. [IpaBuiio
JOMUHUPOBaHUS. 3aKOH pacUIeryieHus pu3HakoB. [ unore3a yuctorel ramert. [lonHoe U HenonHoe
JOMHUHHPOBAHHUE.

JiurnOpusiHoe  CKpelMBaHuMEe. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  NPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JUTHOPUAHOIO CKpEUIMBaHUS. AHAIM3UPYIOIIEE CKpPELUBaHUE.
Hcnonb30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS JIJIs ONIPEIeTICHUs] TEHOTUIIa OCOOH.

CueruieHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mno CrHemICHHOMY
HacJIeJ0OBaHMIO TeHOB. Hapyienue cuenieHus reHoB B pe3ysbTare KpOCCHHIOBEpa.

XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHuecKre KapThl.

I'enetnka moma. XpoMOCOMHOE OINpeaeneHue Moja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'oMorameTHbI€ M reTeporaMeTHbIE OpraHu3Msl. HacnenoBanne npu3HaKoB, CLHEIIEHHBIX € TIOJIOM.

N3meHunBOCTh. Bubl M3MEHUNBOCTH: HEHACIIECTBEHHAs U HacleACcTBeHHasA. Ponb cpensl B
HEHACJIEJICTBEHHOW  W3MEHYMBOCTU. XapaKTepUCTHKAa MOAU(PUKALMOHHOW  H3MEHYUBOCTH.
Baprnannonsbslil psax v BapumanmonHas Kpuasd. Hopma peaknum npusHaka. KonnuecTBeHHbIE U
Ka4yecTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYHBOCTH.

HacnencrBeHHas, Wiy T€HOTUIIMYECKas, M3MEHUYMBOCTh. KoMOWHATHBHAs W3MEHYHMBOCTD.
Meiio3 u TONOBOM TIpOlleCC — OCHOBa KOMOWHATMBHOM W3MEHYMBOCTH. MyTarmoHHas
n3MeHuuBOCTh. Kiaccudukanus MyTaluii: TE€HHbIE, XpPOMOCOMHBIE, TeHOMHbIe. YactoTa



NpUYMHBI MyTauuid. MyTareHHsie ¢akTopbl. 3aKOH TOMOJIOTUYECKUX DSIOB B HACIIEICTBEHHOM
n3menunBocty H. . BaBunosa.

BuesigepHast HacIe€ICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enernka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl TEHETHUKH YeEJIOBEKa:
reHeaJoruYeckuii,  OMM3HEUOBBIA, UUTOTEHETHUECKUH, OMOXUMHUYECKHH,  MOJEKYJISPHO-
reHeTudyeckuid. COBpEMEHHOE OIpeAeNIeHHEe TI€HOTHUNA: II0JHOTEHOMHOE CEKBEHHPOBAHMUE,
TCHOTUIIUPOBaHUE, B TOoM uucie ¢ momompblo [II[P-ananu3a. HacnencrBenHbie 3a0oreBaHMs
YelloBeKa: TeHHbIe 00JIe3HU, OOJIE3HH C HACIIECICTBEHHOU MPEIpacioIoKEeHHOCTHI0, XPOMOCOMHEIE
6osne3nu. CoMaTuyeckne W reHeparuBHble MyTauu. CTBONOBbIE KJIETKU. [IpUHIUIBI 310POBOTO
o0Opa3a >KM3HHM, IUArHOCTHKH, MPOPUIAKTHUKUA M JIEYeHHs] TeHEeTHYecKHX Oose3Hedl. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBAHHE. 3HAYCHHE MEIUIIMHCKOM TEHETHKH B MPEJOTBPALICHUU U
JIEYCHU U TeHETUYECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHcTpamum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumocdees-
Pecorckuii, H. 1. BaBunos.

Tabmuier 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE W €r0 IUTOTCHETUYECKas OCHOBAY,
«3aKOH pacHICTICHUS U €r0 IUTOTEHETHYECKass OCHOBAY, «3aKOH YUCTOTHI TaMeTy, «JurudpuaHoe
ckpemuBanue», «lluronorudyeckre OCHOBBI ~ TUTHOPHAHOTO  CKpeuiuBaHUs», <« Meio3y,
«B3auMoielicTBrE aJUIENIbHBIX TEHOBY, «I €HETUYECKHE KapThl PACTEHUI, ’KUBOTHBIX M YEIOBEKAY,
«l'eneruka momnay, «3aKOHOMEPHOCTH HACJIEAOBAHMS, CLEIJIEHHOTO C TMOJoM», «KapuoTumsl
YeloBeKa M IKUBOTHBIX», «Buasl u3MeH4YnBoCTH», «MoAupUKalMOHHAS HW3MEHYUBOCTDHY,
«HacnenoBanue pesyc-hakropay, «['eHeTuka rpynm KpoBu», «MyTarioHHas U3MEHYHUBOCTD.

ObopynoBanue: Mojenu-anmukanuu «MoHoruOpuaHoe ckpemuBanuey, «HemomHoe
JTOMUHUpOBaHUEY, «JlurubpuaHoe ckpenmBanue», «llepekpécT XpoMocom», MHUKPOCKOIN H
MuKpomnpenapar «Jpo3zoduna» (Hopma, myTanuu (HOpMbl KpPbUIbEB M OKPAaCKHU Temna), repOapwii
«I'opox MOCEBHOW.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlabopaTtopHas pabdota Ne 5. «M3yueHnue pe3yabTaTOB MOHOTHOPUIHOTO M JUTHOPUIHOTO
CKpEeIIMBaHUA Y Ip030(UIIbI HA TOTOBBIX MUKpPOIpEnapaTax.

JlaboparopHast pabota Ne 6. «3ydyenne MoaubUKaNMOHHOW HM3MEHUHMBOCTH, MOCTPOSHHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGoparopnass pabora Ne 7. «AHanu3 MyTauuii y JApo3ouibl Ha TOTOBBIX
MHUKpOIpenaparax».

[TpakTuueckas pabota Ne 2. «CocTaBieHre U aHATU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa W TPOIECC. 3apOXKIACHUE CENEKIMU U gomecTukanus. Yuenne H. U.
BaBuioBa 0 IeHTpax MPOUCXOXKIEHUS M MHOrooOpasus KYJIbTYpPHBIX pacTeHuid. LIeHTpsI
MIPOUCXOXKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOAA, IITAMM.

CoBpeMeHHbIE METOJbI CEeNeKIUU. MacCOBBI M WHIWBHAYAIbHBIM OTOOPHI B CEJICKIIUH
pacTeHud W XKUBOTHBIX. OleHKa 3KCTephepa. BIM3KOpOACTBEHHOE CKpENIMBAaHUE — WHOPWJIMHT.
Uucras nuaus. CKkpelirBaHrue YUCThIX TUHUH. ['ereposuc, unu rubpuanas cuna. HepoactseHHoe
CKpeuiBaHue — ayropuauur. OtpanéHHas TuOpuamzanus U e€ ycmexu. VcKycCTBeHHBIH
MyTareHe3 M IOJIy4YeHHE MOJMUIUIONAOB. JlOCTMIKEHHsI CENEeKUMHU pacTeHUH, >KUBOTHBIX U
MHKPOOPTraHU3MOB.



buorexHonoruss kKak oTpacib MNPOM3BOJACTBA. ['€HHas WHXKEHepus. OTanbl CO3JaHUs
pekomOunantHo JIHK wu TpaHcrenneix opranu3MoB. Kierounas wrxeHepus. Kiierodnbie
KYJIbTypbl. MUKpPOKIOHAJILHOE pa3MHOXEHUE pacTeHUuM. KioHMpOBaHHME BBICOKOIIPOIYKTHBHBIX
CEeNIbCKOXO3SMICTBEHHBIX OPTaHU3MOB. OKOJIOTHYECKHME U dTHYeckue mnpobiembl. MO —
TFeHETUYECKU MOJIU(DULIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToprpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuubl U cxeMbl: KapTa «LleHTpBl NPOUCXOXKIEHHUS M MHOT000paszusi KyIbTYpPHBIX
pactenuit», «llopoapl ToMamHUX KUBOTHBIX», «CoOpTa KYyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paborel  akamemmka M. @. UBanoBay, «llomumiongus», «OOBEKTHI
onorexHonorum», «KiIeTouHble KyJIBTYpbl W KIOHHUpOBaHUE», «KOHCTpyupoBaHuWe W IEpeHOC
T€HOB, XpPOMOCOM.

O6opynoBanue: MyJSKU IUIOJI0OB M KOPHEIJIONOB TUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTCHHSI.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

Okckypcusi «OCHOBHBIE METOJBI M JIOCTHKEHHUS CEJICKIMM PACTEHHM W KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA y4YaCTOK, B TEIUIMYHOE
XO035ICTBO, Ta0OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBo/nronMOHHAsA OHOJIOTHS.

[Ipennocslikyu BO3HUKHOBEHMS YBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHAS TEOPHSI U €€ MECTO
B Onosoruu. BnusiHue 5BOIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CaunerenbctBa 3BomonuH. [lageonTonornyeckue: nNocae 0BaTeNbHOCTh NOSIBICHNS BUJIOB B
MAJICOHTOJIOTUYECKOI JleTonucH, nepexoansie Gpopmel. buoreorpaduyeckue: cXoACTBO U pazanyue
¢bayH 1 paop MaTEpUKOB U OCTPOBOB.

OMOpHOIOrHYEcKHEe: CXOACTBA U PA3NIUYUS SMOPHOHOB pa3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHUTEIIbPHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, AaHAJIOTUYHbIE, PYJUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIpHO-OMOXUMHUYECKUE: CXOJACTBO MEXaHM3MOB HACIEACTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MyTeHl Y BCEX OpraHU3MOB.

OpomonnonHass Teopus Y. Jlapuna. IIpeanmochulkM BO3HMKHOBEHHS JIapBHHHU3MA.
JIBU>KyIIME CUIIBI HBOJIIOLIMU BUOB 110 J[apBUHY (M30BITOYHOE pa3MHOXKEHHUE NTPU OTPaHUYEHHOCTH
pecypcoB, HeolpeIesIEéHHas U3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBINH 0TOOD).

Cunretrnueckas Teopus 3Botounu (CTI) u €€ 0OCHOBHBIE MOJOXKEHHUS.

Muxkposomtorus. [lonmynsnus Kak eTuHUIA BUIa U BOJIOLUY.

JBuwxymue cuibl ((hakTopbl) SBOMIONMHM BUJOB B Ipupoje. MyTalMOHHBIA Hpolecc U
KOMOWHATHBHAs U3MEHUYMBOCTh. [lonysiiMOHHbBIE BOJIHBI U ipeiid reHoB. M301suus U MUTparusl.

EcrecTBeHHbIi 0TOOp — HanpaBisomuil pakrop 3BoIroIHH. OPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTatr 3Boitouuu. [Ipumepsl npucnocoOiaeHuit y
opraHu3mMoB. ApoMop(]o3bI U UINOATATITAIIHH.

Bun u BupmooOpazoBanme. Kpurepuu Buga. OcHOBHblE (OpPMBI  BHI000pA30BaHMS:
reorpagpuueckoe, 3K0JI0rHYeCcKoe.



Maxkpospomtorusi. Dopmbl  3BoNOUMU:  (puUmeTHUECKas, AUBEPreHTHasl, KOHBEPIeHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxaeHue oT HeCeUMaIu3UPOBAaHHBIX NpeaKoB. [Iporpeccupyronas crienuanu3anus.
AnanTuBHas paauanus.

JdemoHcTpauuu:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkensb, @. Mrosep, A. H. CeBeprios.

Tabnuip! u cxeMmbl: «Pa3BuTHEe OpraHMYECKOro MUpa Ha 3emiie», «3apoAbIlIi T03BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl 60prOBI 3a cyilecTBOBaHUEY, «EcTecTBeHHBIH 0TOODY,
«MHorooOpasue CcoOpTOB pacTeHuil», «MHoroodpaszue MOpoa KUBOTHBIX», «llomynsauuny,
«MyTanroHHasT U3MEHUUBOCTBY, «Apomopdo3sl», «Mnnoamanramuny, «OOmas IereHepanus»,
«/IBmxyime cuibl sBosonnny, «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «bopb0a 3a
cyuiectBoBanue», «lIpucnocobmeHHOCTs opranu3moBy, «I'eorpaduueckoe BHUI00O0pa3OBaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHHE.

O6opynoBaHMe: KOJJIEKIUS HAaCEKOMBIX C Pa3jIMYHbIMH THUIIAMHM OKpPAacKH, HaOOp IJIOJ0B U
ceMsiH, KoJuiekius «lIpumepsl 3alUTHBIX MPUCIOCOOJIECHUN y KUBOTHBIX», MoJienb «OCHOBHBIC
HaIpaBIIEHUs IBOIIOLUNY, 00bEMHAs MoJieb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX .

buoreorpaduueckas kapra wwupa, KoiuleKius «DOpMbI COXPaHHOCTH HCKOMAEMBIX
KUBOTHBIX M pacTeHUi», Mojenb anrukanus «llepekpéct xpoMocomy, BIIaKHBIE MpernapaThbl
«Pa3BuTne HacekoMoro», «Pa3BuTHe JIATYIIKHY, MEKporpenapar «Jpo3oduiay (HopMa, MyTaruu
(hOpMBI KPBUIBEB U OKPACKH TEJIa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

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

Jlabopatopnas pabora Ne 2. «Onucanue NPUCTIOCOOJIGHHOCTH OpraHu3sMa u eé
OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KM3HU Ha 3emJie.

JloHay4yHbI€ TPECTABICHUS O 3apOKIACHUM >KU3HU. HayuHble THUMOTE3bl BO3ZHUKHOBEHUS
KU3HM Ha 3emiie: aOuMOTeHe3 W TMaHCIepMus. XUMHYECKash HBONIONUA. AOWOTCHHBIM CHHTE3
OpraHWYECKUX BEIIECTB M3 HEOPraHMYECKUX. DKCIEPUMEHTAJIbHOE MOATBEPKICHUE XUMUYECKON
sBonmonny. HavanbHbie sTamnsl 6nonorudeckoi apomtonuu. [ unoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHME MPOTOKJIETKH. [lepBbie KIETKM W HMX HBOJIOIUS.
dopMHUpOBaHNE OCHOBHBIX TPYIII )KHUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam u nepuoaam. Karapxei. Apxeiickas U mpoTepo30iickas
apel. [laneo3oiickas spa u €€ nmepuoapl: KEMOPUNHCKUN, OPJOBUKCKUMN, CHITypPUNCKHMA, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o30iickas 3pa 1 €€ epuoibl: TPHACOBBIN, FOPCKHI, METOBOM.

Kaitno3oiickas spa u e€ nepuobl: MaaeoreHOBbIN, HEOT€HOBBII, AHTPOIIOT€HOBBIH.

XapakTepucTuka KiuMaTa M TeO0JOTrMyYecKux mpoueccoB. OCHOBHBIE 3Talbl HBOJIIOLUU
PaCTUTEIBHOTO M KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUHN M KUBOTHBIX. [losiBIeHUE, paciBer
Y BBIMHUPaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMuecKkoro Mupa Kak OTpakeHue 3BOJONUU. OCHOBHBIE CHUCTEMATUUYECKHE
TPYIIIbI OPraHU3MOB.



OBosroLMsl  4YeNOBEKa. AHTpPONOJOrMd Kak Hayka. Pas3Burue mnpexacraBieHudl o
IIPOMCXOKACHUH YesoBeKa. MeTo/pl u3ydeHus anTponoreHe3a. CxoJcTBa U pa3ivyus 4eJoBeKa U
XKUBOTHBIX. CHCTEMATHUYECKOE MOJI0KEHUE UEIOBEKaA.

JBwxkynme cuibl  (dakTopsl) aHTpororeHesa. HaciencTBeHHas W3MEHYMBOCTh |
€CTeCTBEHHbII 0TOOp. OOIIeCTBEHHBIH 00pa3 KU3HHU, U3TOTOBIEHUE OPYAUNH TpyJa, MbILIUIECHHE,
peusb.

OCHOBHbBIE CTaJMM W BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YelIOBEK yMebl,
Yenosek npsamoxoauui, Yenosek Heanaepranbckuii, Yenosek pazymublil. Haxonku uckonaemeix
OCTaTKOB, BPEMs CYILECTBOBaHUS, 00JAacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOIO MoO3ra, odpas
AKU3HU, OPYIHSL.

UYenoseueckne packl. OCHOBHBbIE OOJIBIIME pPAchl: €BpONEOHaHAs (eBpa3uiicKasi), HErpo-
aBCTpajoujgHas  (PKBAaTOpuajbHas),  MOHrojoujaHAas  (a3Marcko-amepukaHckas).  YUepTsl
IPUCIIOCOOJIEHHOCTH MpeACTaBUTENCH YeIOBEUECKUX pac K YCIOBUAM cyllecTBoBaHuUsA. EquHCTBO
yenoBeyeckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabmuuel u cxemsl: «Bo3nukHoBeHune CoHEUHOH cucTeMbl», «Pa3BUTHE OPraHUYECKOro
mupa», «PactutenpHas kieTka», <«OKuBoTHas kierka», «lIpokapumoruueckas — KIETKa»,
«CoBpeMeHHasi cucTeMa OpraHudyeckoro Mupa», «CpaBHEHHME aHATOMHYECKUX YEpPT CTPOCHUS
YeJloBEeKa M YelIO0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa MaJI€OHTOJOTMYECKUX HAXOJO0K
IIPEJKOB COBPEMEHHOIO uesoBeKkay», «JlpeBHeilmme moan», «/IpeBHue monu», «llepBble
COBpPEMEHHBIE JTIOAN», «YenoBeuecKkne pacb».

Ob6opynoBanue: wmymsiku — «[IpoucxoxaeHue demoBeka» (OHOCTBI  aBCTPAIONMTEKA,
MUTEKaHTPOIla, HEaHAepTalblla, KPOMAaHbOHIIA), CIENKU WIM H300pakeHUsS KaMEHHbIX OpYIUil
NEPBOOBITHOTO YeJOBEKa (KaMHU-YOMIEpHI, pyOuia, ckpebia), reoxXxpoHoJoruyeckas Talnuua,
KoJuteKIus «@opMbl COXPAHHOCTH UCKONIA€MBIX )KMBOTHBIX U PAaCTEHUI.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne MCKOMAEMBIX OCTATKOB PACTEHUM U JKUBOTHBIX B
KOJUIEKIIHASX».

OKcKypeusi «OBOMIOLNS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAay4YHbBIH WIIH
KpaeBeIueCKHil My3eil).

Tema 3. Opranusmbl 4 OKpY Kalolas cpeaa.

DKOJIOrus Kak HayKa. 3aJlaud U pa3zielibl 3KOJOTUU. MeToabl IKOJIOTHYECKUX UCCIIET0BAHUM.
DKOJIOTM4YECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS  OpPraHHU3MOB: BO/IHAS, Ha3eMHO-BO3/AYIIHAs, MTOYBEHHA,
BHYTpUOpPraHU3MEHHasl.

Okonorndeckue (axropel. Kiaccudukanus skonorudeckux (pakropoB: abHOTHYECKHE,
OMOTHYECKHE U aHTPOIOreHHbIe. J[efiCTBHE HKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbGuotnyeckue  (QaxkTophel:  CBET, TeMIepaTrypa,  BIQKHOCTb.  DOTONEepHOIU3M.
[IpucnocoOneHus: OpraHu3MoB K JeHCTBUIO aOUOTHYECKUX (aKTOpoB. buonornyeckue puTMel.

buornueckne  Qakroppl. Buasl  OMOTHMUECKMX  B3aMMOJACHCTBHI:  KOHKYpPEHIIMS,
XHUITHUYECTBO, CUMON03 U ero (opmel. [lapasutusm, kKoomepaunus, MyTyaau3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJECOHUYECTBO). AMEHCaIU3M, HEUTpadu3M. 3HAUYCHHE OHOTHYCCKUX
B3aUMOJICHCTBUM JJIs CYIIECTBOBAHUS OPTaHM3MOB B IPUPOJHBIX COOOIIECTBAX.



DKOJIOTHYECKHE XapaKTepUCTUKU mnonyiasuuud. OCHOBHBIE TIOKa3aTeld  IOMYJISINU:
YHUCIIEHHOCTh, IIJIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, MPUPOCT, Murpamus. JluHamuka
YHUCJIEHHOCTH MOMYJISIIMY U €€ PeryJsiusl.

JdemMoHcTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, 3. ['ekkensb.

Tabmuusr u cxemsl: kapTa «[Ipuponnsie 30HbI 3emin», «Cpenbl OOUTaHHS OPraHU3MOBY,
«®otonepuoguzmy», «llomymsmum», «3aKOHOMEPHOCTH pOCTa  YHCIEHHOCTH  HOIMYJSLHMU
uHpy30pun-TYenbkn», «lIumespie nenmny.

JlaGopaTopHble U IpaKTHYecKue padoThbi:

JlabGopaTtopHas pabdota Ne 3. «Mopdonornyeckue 0COOEHHOCTH PacTCHUH M3 Pa3HBIX MECT
oOuTaHUS.

JIaGoparopHas padota Ne 4. «BnusHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas pabota Ne 2. «[loacuéT MIOTHOCTH NOMYNIALUNA Pa3HBIX BUAOB PACTCHUID.

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI.

CooOmiectBo  opranu3moB  —  OuoneHo3.  CTpykTypbl  OuOLlEHO3a:  BHUJOBas,
MPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunbi-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkojoruueckre cuctembl (9kocuctemsbl). [loHsiTue 00 sKocucTeMe U OHOTEOLEHO3E.
OYHKIMOHATBHBIE  KOMIIOHEHThl ~ AKOCHUCTEMBI: MPOAYIEHTBHl, KOHCYMEHTBI, PEIYLIECHTHI.
KpyroBopor BemecTB M IOTOK JHEPTUH B JKocucTeMme. Tpoduueckue (NHIIEBBIE) YPOBHH
skocucteMsbl. [IumeBsie nenu u cetu. OCHOBHBIE TIOKA3aTENIN SKOCUCTEMBL: OMomacca, PO yKIIHs.
DKOJOTHYECKHE MUPaMHIbL: MPOAYKIMH, UHCICHHOCTH, Ouomacchl. CBOWCTBA HKOCHCTEM:
YCTOMYMBOCTB, CAMOPETyJIALHus, passutue. Cykueccus.

[Ipupoanbie »KOCHCTEMBI. OKOCHUCTEMBI 03€p W peK. ODKOCHCTEMa XBOMHOIO WIIHU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOTreHHbIE 3KOCUCTEMBI. ATpPOIKOCHCTEMBI. Y pbOoskocucTembl. buonornyeckoe u
X03sICTBEHHOE 3HAUYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢akTop ycTOWYMBOCTH dKocucTeM. CoxpaHeHHe OHOJIOTUYECKOTrO
pazHooOpa3us Ha 3emIie.

VYuenue B. U. Beprazckoro o 6uocdepe. I'panulipl, coctaB u cTpykrypa 6uocdepsl. JKupoe
BellecTBO U ero ¢pyHkuuu. OcobeHHocTu 6uocheps! Kak rinodaabHON 3KOCUCTEMBL. JIMHaMUYecKoe
paBHOBecHe 1 oOpaTHast CBsI3b B Ouocdepe.

KpyroBopotsl BemiecTB U OHOreOXMMHMUYECKHE IMKJIBI 3JIEMEHTOB (yryepoja, as3ora).
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouochepe 3emian. AHTpomnoreHHbIe U3MeHeHust B Ouocdepe. ['mobanpHbIE
9KOJIOTMYECKHE TPOOIIEMBI.

CocyuiectBoBaHHE NpHUPOAbI U yenoBedecTBa. CoxpaHeHue Onopa3HOOOpa3usi Kak OCHOBa
ycroiunBocTH Onocdepsl. OCHOBA pallMOHAIBHOTO YIPABICHUS MPHUPOJHBIMH PECypcaMu U UX
ucnosib3oBanue. JlocTikeHust GMOJIOTHU M OXpaHa IPUPOJIBL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U1. Bepnaackwii.

Tabmuuer u cxemsl: «[Iumessle nenu», «buoneHos3: cocraB U cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemm mnwuraHus», «OKomormyeckas nupamuaa», «buochepa u uyemoBex»,
«IKocUCTEMA MHUPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOIO Jiecay, «bromeHno3 Bomoémayn,
«Arpouenos3», «lIpumepHble aHTPONOTE€HHbIE BO3ACHCTBUS Ha Tpupony», «Baxnelmue



HUCTOYHUKU 3arps3HEHUs BO3AyXa M TPYHTOBBIX Bon», «[louBa — BakHeHmIas cocTaBisIOLIas
o6uochepsl», «PakTopsl Aerpagauuu nousy, «llapaukossiit 3 dexT», «DakTophl pagroaKTUBHOTO
3arpsisHeHus Omocdeps», «OOmas crpykrypa Ouocheps», «PacmpocrpaHeHue S>KU3HU B
o6uocdepe», «O30HOBBIH 3kpaH Ouocheps», «Kpyrosopot yriepoaa B 6uochepe», «Kpyrosopor
a30Ta B IPUPOACH.

Ob6opynoBanue: Mojaenb-anminkanus «TunuyHbsie OUOIEHO3bI», Tepbapuil «PacTuTenbHbIe
cooOmiecTBay, Koyekiuu «buorneHo3y, «Bpeaurenu BaKHEHIIMX CEIbCKOXO3SMCTBEHHBIX
KyJIbTyp», TepOapuM W KOJUIGKIMHM pPACTEHWA U JKUBOTHBIX, NPUHA/UICKAIIUE K Pa3HBIM
AKOJIOTUYECKHUM TpyIaM ofaHoro Buaa, KpacHas kuura Poccuiickoit denepanuu, n300pakeHU
OXpaHsIeMbIX BUJIOB pacteHuit u YKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBEI OCBOEHMA IIPOTPAMMBI 110 BHOJIOTHH HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHNMA

Cormacho @I'OC COO, ycraHaBiauBalOTCA TpeOOBaHMS K pe3ylbTaTaM OCBOCHHUS
00y4JaloIMMUCS TPOrpaMM CpPEAHEro oO0mero oOpa3oBaHMS: JUYHOCTHBIM, METAalpPEJMETHBIM H
PEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHHA Ipeamera «bHOIOrus» BbIIEICHBI
CJIEAYIOIINE COCTABIISAIONINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUHCKON IPa)k1aHCKOM MJAEHTHYHOCTH —
TFOTOBHOCTH K CaMOpa3BUTHUIO, CAMOCTOATEIBHOCTU U CAMOOIPEACIEHUIO, HAJIMYMe MOTHBALMHU K
00y4eHHIO OMOJIOTHH, IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HA OCHOBE
KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUI pa3BUTUS OMOJIOTMYECKOTO 3HaHMS, TOTOBHOCTh U
CIIOCOOHOCTh OOYYaIOLIUXCS PYKOBOACTBOBATbCS B CBOEH JEATENbHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, NPUCYIIUMH CHCTEME OHOJIOTHYECKOTO O00pa3oBaHUs, HAJIMYUE OSKOJIOTUYECKOTO
MIPaBOCO3HAHUs, CIOCOOHOCTH CTaBUTh LI€JIU U CTPOUTD KU3HEHHBIE IIJIaHBI.

JINYHOCTHBIE pe3ybTaThl OCBOEHMS MpeaMeTa «bHonorus» JOCTUTralTCcs B €JUHCTBE yueOHOH
U BOCIIUTATEIbHOM  JIE€ATENBHOCTH B  COOTBETCTBMM C  TPAAULMOHHBIMH  POCCHUICKUMU
COLIMOKYJIFTYPHBIMHM, HCTOPHYECKMMHM M JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMU B
oOmiecTBe MpaBWJIaMH W HOPMaMHM IIOBEIEHHS M CIOCOOCTBYIOT MpolleccaM CaMOIO3HaHUS,
CaMOBOCIIMTaHUS M CAMOPA3BUTHUSA, Pa3BUTHS BHYTPEHHEW IIO3MLUU JIMYHOCTH, NATPUOTHU3MA,
YBOKEHHA K 3aKOHY M IpPABONOPSAKY, YEJIOBEKY TpyZAa M CTaplieMy IOKOJEHUIO, B3aUMHOIO
YBaXXEHMsI, OEPEKHOTO0 OTHOLIEHHUS K KYJIbTYpHOMY HacleUI0 U TPaJAMLMSIM MHOTOHAI[MOHAJIBHOIO
Hapopa Poccuiickoi @enepannu, Npupoe U OKPYKAIOIIEH cpee.

JINYHOCTHBIE pE3yNbTaThl OCBOEHHUS yuyeOHOro mnpeamera «buonorus» HOKHBI OTpaxarb
TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIMXcsl PYKOBOJICTBOBATbCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX YyOEXIEHUH,
COOTBETCTBYIOIIUX TPAJAWLMOHHBIM IIEHHOCTSIM POCCHUHCKOIrO OOIIECTBA, pacHIMPEHUE >KU3HEHHOTO
OIbITAa W ONBITA JEATEIBHOCTH B IPOLIECCE pEaNM3alM OCHOBHBIX HAIIPABJICHHWM BOCIMTATEIBHON
NESATEIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH TPAXKJIAHCKON MO3UIMHU O0YyYarOLIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTRA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s3aHHOCTEH, YBaKEHUE 3aKOHA U NIPaBOIOPS KA,

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATENILHOCTH INPH CO3AAHUU YYEOHBIX HPOEKTOB,
pelIeHrnr y4eOHbIX U MO3HABATENIbHbIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENSITh COOCTBEHHYIO MO3UIHUIO0 MO OTHOIICHHIO K SIBJICHHUSIM COBPEMEHHOM
KHU3HHU U OOBACHSATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JIEHCTBHAX HEOOXOAWMOCTH KOHCTPYKTHBHOTO B3aWMOJICHCTBUSA
JOJIeH ¢ pa3HbIMH YOEXKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COI[UAJIBHBIM TOJIOKEHHEM;

TOTOBHOCTb K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOIO  BBINOJHEHUS  Y4EOHBIX,
[I03HABATENbHBIX U HUCCIEI0BATENbCKUX 337a4, YBAKUTEILHOIO OTHOLIEHHWS K MHEHHIO ONIIOHEHTOB
pu 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHMS;



TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMUPOBAHHOCTh POCCHUICKON TPa)kTaHCKOW HWICHTHYHOCTH, MATPUOTHU3MA, YBAXKEHUSA K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepes PoauHON, ropaocTu 3a CBOM Kpail, cBoro Ponuny,
CBOH S13BIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOIOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIECHHE K IPUPOJHOMY HACIEIUI0 M MaMITHUKAM IPUPOAbI, JTOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCHICKUX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTHH,
MMOHUMAaHUS 3HaYeHHs] OMOJIOTUU B IMO3HAHUU 3aKOHOB IIPUPOJIbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI0
00I11eCTBA;

unenHas yoexaEHHOCTh, TOTOBHOCTh K CIY)KeHHIO M 3amute OTedyecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOaa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO ITOBEIACHHS,

CIIOCOOHOCTh OIICHUBATh CHTYAIMI0 W MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTUPYSACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM DPOJUTENSAM, CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MPUHATUSA HUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAAULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYas SCTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3ACHCTBHUS KUBOW TPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BHUJAX MCKYCCTBA, CTPEMIIEHHE MPOSBISTH KauyecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusnueckoro Bocnutanus, GopMHUPOBAHMUS KYJIbTYPbl 3[I0POBbSI U 3MOLMOHAIBLHOIO
os1aromosyuus:

MOHUMaHWE U peanu3alys 3A0pOBOro M 0Oe3omacHOro oOpasza >KHM3HH (30pOBOE MHUTAHHE,
COONIOZICHHE TUTHEHMYECKUX TPaBHJI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATHH U OTIBIXa,
perymnsipHasi (pu3nyecKas aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37J0POBBIO;

MOHMUMAaHKE [[EHHOCTH TPAaBWJ WHAMBHIYATILHOTO M KOJUIGKTHBHOTO O€30MacHOTrO MOBEICHUS B
CUTYALUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHWE TIOCICJCTBUA W HENPHUATHS BPEIHBIX MPHUBBIYCK (YMOTpPeOJEHUS aTKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHKE IIEHHOCTH MacTepPCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AKTHMBHOW JEATEIHLHOCTH TEXHOJIOTMYECKOW W COIHMAJIbHOW HAIpPaBICHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATENILHO BHITIOJHATH TAKYIO IESITEIIbHOCTD;

UHTEpEeC K pa3Iu4HbIM cdepaM TpodhecCHOHATBLHON NeATeNbHOCTH, YMEHHE COBEpIlaTh
OCO3HAHHBIN BBIOOP Oynyiel mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTB Y CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA TIPOTSHKEHUN BCEH KU3HM;

7) 3K0OJI0rM4eCcKOro BOCIIMTAHMS:



AKOJIOTMUYECKU 11€JIecCO00pa3HOe OTHOILIEHHE K MPUPOAE KaK HCTOYHUKY >KM3HM Ha 3emiie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS OKOJIOTUYECKOH KYJIbTyphl: NpUOOpPETEHHE OMNbITa IUIAHUPOBAHUSA
MOCTYIIKOB M OIICHKH UX BO3MOJKHBIX ITOCIIEACTBUH JIUIsl OKPY>KAIOILIEH CPeIbI;

OCO3HaHHUeE TN100aTbHOr0 XapaKkTepa KOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHus;

CIOCOOHOCTH HCIOJIb30BaTh MpUOOpeTaeMble MPH U3Y4YeHUU OWOJIOTUU 3HAHUS U YMEHHS MPHU
pemieHnH TMpo0JieM, CBSI3aHHBIX C PALMOHAIBHBIM TPHPOJIONOIB30BaHUEM (COOJIIOJICHHE IPABHI
MOBEJCHHS B MPHUPOJIE, HAIIPABICHHBIX Ha COXPAaHEHHWE PAaBHOBECHS B DKOCHUCTEMaxX, OXpaHy BHJIOB,
IKOCHCTeM, OMochephl);

aKTUBHOE HEMpUSTHE JECUCTBUMN, MPUHOCALINX BPENl OKPYKAIOLIEH MPUPOAHON cpese, yMEHUE
MIPOTHO3UPOBATh HEOJATONPHUSTHBIE SKOJIOTMYECKHE IMOCIESICTBUS MPEAINPHHAMACMBIX JCHCTBUH |
NpeJOTBpaIIaTh UX;

HaJIM4YUE PA3BUTOTO OSKOJOTUYECKOTO  MBIIUICHUS, JKOJIOTUYECKOW KYyJIbTYphl, OIBITA
JEeSTeIbHOCTH SKOJOTUYECKON HAIMPaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI MU B I103HABATEIBHOM,
KOMMYHHUKAaTHBHON M COLMAIBHONW MPAKTUKE, TOTOBHOCTH K YYaCTHIO B NMPAKTUYECKOH NEATEITLHOCTH
HKOJIOTUYECKOM HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HAYK{ U OOIIECTBEHHOM MPaKTHKH, OCHOBAHHOTO HA JHAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0O MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3bIKOBOM W UYWUTATENBCKOW KYIbTYphl KaK CpEACTBA B3aUMOJICHCTBUS
MEXYy JIF0JIbMU U TIO3HAHUSI MUPA;

MOHUMaHWe cnenupuKku OHOJOTUM KakK HayKd, OCO3HaHUS €€ poiau B (OPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIIEHUS, CO3JaHUH LIEJIOCTHOTO MPEACTABIECHUS 00 OKpPYXKaloIleM MUpe
KaK O €IUHCTBE NPUPOAIbI, YelloBeKa M OOIIeCTBA, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH H
peleHny MpodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH IS COBPEMEHHOW IUBUJIM3AINN: 00ECTICYeHHSI HOBOTO
YPOBHSI Pa3BUTHS MEAMIMHBI, CO3/IaHUE TIEPCIIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX peIIaTh
pecypcHble TpoOIeMBbl pa3BUTHSA 4YENOBEUECTBA, TOMCKA TMyTed BBIXOAA U3 TIOOATBHBIX
HKOJIOTHYECKUX MpobieM M olecrneyeHHs IMepexoia K YCTOWYMBOMY DPa3BUTHIO, pallMOHAIBHOMY
WCTIOJIH30BAHHUIO TIPUPOIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB YKU3HH;

3aWHTEPECOBAHHOCTh B TOJNyYCHHH OHOJOTHYECKUX 3HAHWK B IEJSX IOBBIIICHUS OOIIen
KYIbTYpbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIIHMOHATHHON
IPaMOTHOCTH 00y4arouuxcs, GopMupyemMoit pu U3y4eHuu OUOJIOTHH;

MOHWMaHWE CYIIHOCTH METOJIOB TIO3HAHHWS, WCIOJIb3yeMBIX B ECTECTBEHHBIX HayKax,
CTIIOCOOHOCTH HMCIIOJIL30BATh MOJTydaeMble 3HAHHS [T aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIETO
MHUpa M IPOMCXOJAIIMX B HEM M3MEHEHUH, yMEHUE JellaTh 00OCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE
HAyYHBIX ()aKTOB ¥ UMEIOIIUXCS TaHHBIX C IEBIO MOJIYUYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO UCMOIb30BaTh OMOIOTUYECKUE 3HAHUS JUISl pellleHus: IpobieM B
pEATbHBIX KU3HEHHBIX CHTYaITUIX;

OCO3HaHME LIEHHOCTH HAy4YHOW JeSTeNbHOCTH, TOTOBHOCTh OCYLIECTBISTH MPOCKTHYIO U
HCCIIEIOBATENLCKYIO ACSTEIIbHOCTh MHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTBh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHMIO, K aKTHBHOMY
MOJIYYE€HHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHMS Y4eOHOro npeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS  MHPOBO33PEHHsS  OOYYAIOMIMXCS  MEXKIUCIMITHHAPHbIC
(MexmpenMeTHbIe) OoOlLIeHAYYHbIE MOHSITHS, OTPaXKalollhe LEeIOCTHOCTh HAYYHOW KapTHUHBI MUpa U
crnenugpuKy METOIOB TMO3HAHMs, HCIOJB3YEMBbIX B €CTECTBEHHBIX HayKaX (BEIeCTBO, JHEpPrus,
SBJICHHE, MPOLIECC, CUCTEMa, HAYYHBIH (paKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOpus,
UCClieIoBaHNe, HAOMI0/IeHNe, HW3MEpeHHe, HKCIEPHUMEHT M JAPYrHX), yHUBEpCaJbHbIC Y4eOHbIC
neiicTBus (MO3HaBaTeNbHbIe, KOMMYHUKAaTUBHBIC, PEryIsSTUBHBIE), oOecrieunBaroniyie GopMUpOBaHUE
(YHKIIMOHATTBHOW TPaMOTHOCTH M COLMAIbHONW KOMIIETEHIIMM OOy4arolmuxcs, CIOCOOHOCTb
00y4aroImuXxcss HMCIOJIb30BaTh OCBOCHHBIC MEXAUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCalIbHbIC Y4eOHBIC JCHCTBUS B MO3HABATEILHON U COIMAIBHON TTPAKTUKE.

MeTtanpeamMeTHble pe3yinbTaThl OCBOCHHSI IPOTPAMMBI CPEAHETO 001ero o0pa3oBaHUsl JOIKHBI
OTpaXkaTh:

Ogi1ajeHne YHMBePCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENILHO  (OPMYJMPOBAaTh U  aKTyaJu3UpoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHHWU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIICHUS (aHalIu3a, CUHTE3a,
CpaBHEHHUS, Kiaccudukauu, o00OUIeHHsI), paCKPbIBATh CMBICI OMOJIOIMYECKUX MOHATHH (BBIACISTDH
UX XapaKTepHble MPU3HAKU, YCTAHABIMBATh CBS3U C IPYTUMHU HOHATHAMMU);

OIIPEAEIATD LEIHN ACITEIbHOCTH, 3a/1aBasl MapaMeTPbl U KPUTEPUU UX JOCTUKEHUS, COOTHOCUTD
Pe3yNIbTaThl AESATENILHOCTH C TOCTABIEHHBIMU LIESIMH;

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS JUIsl 00bSICHEHNS (DAaKTOB U SIBJICHUH KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKHUE PACCYXJIEHUS (MHAYKTUBHBIC, N€AYKTHUBHBIC, [0 AHAJIOTUHU), BBIABIATH
3aKOHOMEPHOCTH M TPOTHUBOPEYHs B PACCMATPUBAEMBIX SBICHHSX, (OPMYIMPOBATH BBIBOJBI U
3aKJIIOUEHNUS;

MPUMEHSTh CXEMHO-MOJIEJIbHbIE CpPEJCTBA JUIsl MPEICTaBICHMs] CYLIECTBEHHBIX CBsI3€d U
OTHOLICHUHA B HU3y4yaeMbIX OHOJOrMYECKMX OOBEKTaX, a TakXke IPOTUBOPEUUH pa3HOro poja,
BBISIBIIEHHBIX B Pa3JINYHBIX HHPOPMALMOHHBIX HCTOUYHUKAX;

paspabaThiBaTh IUIaH pEHICHUs MPOOJEeMbl ¢ YYETOM aHaiM3a MMEIOUIUMXCS MaTepUAIbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLIEHUBAaTh COOTBETCTBHE pE3YyJbTATOB LENSIM,
OLIEHHUBATh PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

KOOPJIUHUPOBAaTh U  BBINOJHATH pabOTy B  YCIOBHUSIX pEAIbHOIO, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOIEHCTBUS;

pa3BUBaATh KPEATMBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIE0BATENBCKHE 1eHCTBHS:

BJIa/IETh HABbIKAMHU Y4eOHO-HMCCIEA0BAaTEIbCKOM M MPOEKTHON N1eATeNbHOCTH, HaBbIKaMU
paspeiieHuss mpobsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METO/IOB
pelIeHNs TPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB ITI03HAHUS;



UCIOJb30BaTh PA3JIMYHBIC BHUJBI JICATEIILHOCTH 10 TIOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIPETAINH, TIPEOOPa30BAHHUIO U IPUMEHEHHIO B YICOHBIX CUTYAIIHSIX, B TOM YUCIIE TIPU CO3JIaHUH
y4EOHBIX M COIIMATBHBIX IIPOCKTOB;

¢dbopMHpOBaTh HAay4YHBIH THUN MBIIUICHUS, BIAJETh HAYYHOM TEPMHHOJIOTHEH, KITIOUEBBIMU
MOHATUSIMU B METOJAMU;

CTaBUTh ¥ (HOPMYJIMPOBATH COOCTBEHHBIC 3a/Ja4d B OOpa30BaTEIbHON JESATCIBHOCTH U
’KM3HCHHBIX CUTYAIIHsX;

BBISIBIISATH IPUYMHHO-CIICICTBEHHBIE CBS3U M aKTYaIU3HPOBATH 3a/1a4y, BBIABUTATh THUIIOTE3Y €€
peleHsI, HaXOJAUTh APTYMEHTHI IS JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHHH, 33aJaBaTh MapaMeTphbl U
KPUTEPHUH PEIICHHUS,

aHAJTM3UPOBATh IMOJYYCHHBIE B XOJI€ PEIICHUS 3a/1a4M PE3yIbTaThl, KPUTUYECKH OLICHUBATH MX
JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLICHKY HOBBIM CHTYAIlUsIM, OLICHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBI TOUCK TIEPEHOCa CPEICTB M CIIOCOOOB JCHCTBUS B
podecCHOHABHYIO CPeny;

YMETh IEPEHOCUTH 3HAHUS B IIO3HABATEIBHYIO U MPAKTHUECKYIO0 00IaCTH )KU3HEICSTEIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TOAXO0/IbI U PEIICHUS, CTABUTH MTPOOJIEMBI 1
3aJ]auu, JIOMYCKAIOIINE allbTePHATUBHBIC PELICHHUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX HCTOUHUKAX HUH(pOpMAIMU (TEKCTE yUeOHOTO TOCOOUSs, HAyYHO-
MOMYJISIPHOI TuTepaType, OMOIOTHYECKHUX CIIOBAPSX U CIPABOUYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B MHTEpHETE), aHATM3UPOBATh MHPOPMAIIUIO PA3IUYHBIX BHIOB M (OPM IPEACTABICHHUS, KPUTHYECKH
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

¢dbopMynIMpOBaTh 3ampochl U NPUMEHATHh pPA3IUYHblE METOAbI IpH MOHUCKE U oTOOpe
Ouosiornyeckoil nHdopMay, HeOOXOIUMOH /7S BHIIOJIHEHUS YUeOHBIX 3aa4;

npUOOpeTaTh OMNBIT HWCIOJB30BaHUS  MHPOPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BbIOMpAaTh  ONTUMalbHYIO  (opMy  IpeJCTaBIeHUS  OMOJOTHYECKON
uHpopmanuu (cxemsl, rpaduKu, 1uarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTOe);

WCIIONb30BaTh HAy4YHBIM S3bIK B Ka4yeCTBE CpeACTBAa Mmpu paboTe ¢ OHOJOTUYECKOU
nHpOpMaNHel: TPUMEHITh XWMHUYECKHe, (U3NYEeCKHe W MaTeMaTH4YeCKHe 3HAKH W CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATypy, HCIIOJNB30BaTh M  NpeoOpa3oBhIBaTh  3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISIIHOCTH;

BJIaJIETh HaBBIKAMH PACIIO3HABAHMS W 3aIIUTHI WHPOpMaNnU, HHOOPMAITMOHHONW 0E€30MacHOCTH
JMYHOCTH.

OBJajieHNe YHUBEPCATLHBIMH KOMMYHUKATHBHBIMH 1efiCTBHSIMU:

1) o6menmue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCEX c(epax >KM3HH, aKTHUBHO yJ4acTBOBATh B JHAJIOTE WU
JMCKYCCHH TIO CYIIECTBY O00CYKIaeMOil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh CYKICHHS
OTHOCHTEJIbHO BBINIOJHEHUSI TMpeJUlaraéMoil 3aJa4yd, YYWUTHIBATH HHTEPECHl U COIIACOBAHHOCTH
MO3UIMN APYTHX YIACTHUKOB JTMAJIOTA HITU TUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHbIE CPEJCTBA OOLIEHMS, MOHUMATh 3HAUEHHE COLMAJIbHBIX 3HAKOB,
IPENOCHIIOK BO3HUKHOBEHMSI KOH(DIMKTHBIX CHUTyalUH, yMeTb CMSI4aTh KOH(JIMKTBI U BECTH
IIEPErOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aUMOJICHCTBUS, TOHUMATh HAMEPEHHS IPYTUX
JMOAEH, MpOSBIATh YBOKUTEIBHOE OTHOIIEHHME K COOECEJHHMKY U B KOPPEKTHOW (¢opme
(GopMyIMpPOBATH CBOU BO3PAXKEHHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTb CBOK TOUYKY 3PEHHUSI C HCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esiITeJIbHOCTD:

IIOHMMaThb W HCIOJb30BaTh IPEUMYIIECTBA KOMAHJHOM W WHIMBHUIYaJdbHOH pabOThl mIpu
peleHny OnoJIOrnuecKoi mpo0aeMbl, 000CHOBBIBaTh HEOOXOIUMOCTb IPUMEHEHHUS IPYNIIOBBIX (HOpM
B3alMOJICICTBUS NPU pEeLICHUH yueOHOM 3a1auH;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX MJCUCTBUH C Yy4ETOM OOIMX HHTEPECOB H
BO3MOXKHOCTEHN KaXKJI0T0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 110
€€ JNOCTHKEHHIO: COCTAaBJATH IUIAH JIEHCTBHUM, pacCIpenessaTh pOJM C y4ETOM MHEHHMM YYaCTHUKOB,
00CyXI1aTh pe3yJIbTaThl COBMECTHOU PabOTHI,

OLIEHMBATh KayeCTBO CBOETrO BKJIAZa M KaXJOT0 y4yacTHMKA KOMAaH[bl B OOIIMHA pe3yabTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpealaraTb HOBBIE IPOEKTHI, OLICHMBATh HAECHM C IO3MLIUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3IMYHBIX CUTyalMsX, HPOSABIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OBj1aieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAEHCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUSA IS BBISIBIECHUS MPOOJIEM M UX PELICHUs B )KU3HEHHBIX U
y4EOHBIX CUTYyaLUsX;

BBIOMpATh Ha OCHOBE OMOJOTMYECKHX 3HAHWUN LIEJEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEWCTBUAX W TIOCTYNKaX IO OTHOLICHHID K >KUBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKPYXKaIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIIATH M03HABATEIbHYIO JESIT€IbHOCTb, BHISBIATH IPOOJIEMBI, CTABUTH
1 (GopMyJIMpOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAESITENIbHOCTH U KU3HEHHBIX CUTYALIMSIX;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PEHICHHUs MpOoOJIeMbl C Y4€TOM HMMEIOIIMXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U MPOSBICHUIO IIUPOKOW JpYIUIMHU B Pa3HBIX OOJACTIX
3HAHUMN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHMBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;



BJIaJIeTh HAaBbIKAMU I103HABATEIbHON peQUIEKCHM KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUH U
MBICIMTENbHBIX IPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAaHMM, MCIIOJIb30BaTh MPUEMBI peQIIEKCUU JUIs
OLIEHKH CHUTYyalluH, BbIOOpA BEPHOIO PELLICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIA3€E PE3YNIbTATOB ACATEIbHOCTH;

3) npuHsiTHE CeOsI U APYTHX:

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIPU3HABATh CBOE MPAaBO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTb IOHUMATh MU C MO3ULUK JPYroro 4ejaoBeKa.

HNPEAMETHBIE PE3YJBTATbBI

[Ipenmernbie pe3ynbTaThl ocBoeHus mporpammbel COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue ans ydeOHoro mnpeamera «buonorus» Hay4yHble 3HAHUS, YMEHHS H
CHIOCOOBI JICUCTBHIA 110 OCBOCHUIO, MHTEPIIPETAIIMHA U MPEOOPA30OBAHUIO 3HAHUM, BHJIBI ICATEIHHOCTH
10 TIOJTYYEHUIO HOBOTO 3HAHMS U MPUMCHCHHIO 3HAHUN B PA3JIMYHBIX YYCOHBIX CUTYAIHSX, & TAKKE B
peaIbHBIX KU3HEHHBIX CUTYAlUsIX, CBSI3aHHBIX ¢ Omonorueil. B nmporpamme mpeaMeTHbie pe3yabTaThl
MIpPeJICTaBJICHBI 10 TOJjaM 00yUYeHUSI.

[IpeameTHbie pe3ynbTaThl OCBOEHUsI ydeOHOoro mpeamera «buonorusi» ¢ 10 knacce NOMKHBI
OTpaXaTh:

chOpPMUPOBAHHOCTh 3HAHMI O MecTe M pPOJIM OHOJOTMU B CHUCTEME HAyYHOTO 3HaHUS
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOH KapTUHBI MHpa U
Hay4HOTO MHPOBO33PEHHUS, O BKJAJE POCCHHCKUX M 3apyOEKHBIX YUEHBIX-OMOJOTOB B Pa3BUTHE
ounosoruu, PyHKIIMOHATILHON TPaMOTHOCTH YeJIOBEKA ISl PEIIeHUs KU3HEHHBIX 3a]1a4;

YMEHHE PaCKpBIBaTh COJAEpKaHHEe OWOJOTMYECKUX TEPMUHOB W TOHSTHUI: JKW3Hb, KIIETKA,
opranusM, MeTabonu3M (0OMEH BeIIeCTB W MpEeBpalleHHe DHEPrHH), TOMEOCTa3 (CaMOperysius),
YpOBHEBasi OpPTraHU3aIUsl KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHHE (PEMPOIYKIIHS), HACIEACTBEHHOCTD,
W3MEHYUBOCTH, POCT U Pa3BUTHUE;

yMEHHME WU3Jaratb OWoJIOTMYecKHe Teopuu (KJIETOYHAas, XPOMOCOMHAs, MYTAIl[MOHHAS,
LEHTpaJIbHas IoTMa MOJIEKyNIsipHOU Ouonorun), 3akousl (I'. Mennens, T. Moprana, H. 1. BaBuiosa)
1 ydeHus (0 LIEHTpax MHOrooOpa3usi M MPOUCXOXKIEHHUS KylbTypHbIX pactenuid H. W. BaBuiosa),
OTIPEIEIATH TPAHUIIBI X PUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOIaMH HAyYHOT'O TTO3HAHUS B OMOJIOTHH: HAOIOICHUE U ONMCAHUE KUBBIX
CUCTEM, TMPOILIECCOB U SBICHUHN, OpraHM3alnusi W TPOBEIACHHE OWOJIOTUYECKOTO JKCIEPUMEHTA,
BBIJIBMIKEHUE TUTIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXIY MCCIEIYEeMBbIMH BEIMYMHAMH, OOBSICHCHHE
MOJTYYEHHBIX PE3yJIbTaTOB, UCIIOJIF30BAHHBIX HAYYHBIX MOHSTHH, TEOPUH W 3aKOHOB, YMEHHE JE/IaTh
BBIBO/Ibl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIENATh CYIIECTBEHHBIE MPU3HAKKM BUPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTraHU3MOB, OCOOEHHOCTH TPOIIECCOB: OOMEHa BEIIECTB U
MpEBpAIICHUs] JHEPruu B KJIETKe, (OTOCHHTE3a, IUIACTUYECKOTO W DHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeEHO03a, OIUIOJAOTBOPEHUS, PA3MHOXKEHUS, HWHIAMBUIYAILHOIO Pa3BUTHUS
opranusMa (OHTOTEHE3);



YMEHHE MPUMEHSTh MOJyYeHHbIE 3HAHUS Il OOBACHEHUS OWOJIOIMYECKUX IMPOLIECCOB H
SIBJIGHUHM, JUISI MPUHITHUS NPAKTHUECKUX PEIICHUN B MOBCEAHEBHOW JKHU3HHM C LIETBI0 OOecreueHus
0€30MaCHOCTH CBOETO 370POBbSI M 3/I0POBbSI OKPY)KAIOUIMX JIFOJCH, COOMOCHUS HOPM I'PaMOTHOTO
MOBEJCHUS B OKpPYXKAlOLIeW NPUPOAHON cpene, MOHMMAaHHE HEOOXOJUMOCTH HCIIOJIB30BAHMS
JOCTUKEHHUHM COBPEMEHHOM OMOJIOrHH U OMOTEXHOJIOTUH IS PallMOHAIBHOTO IPUPOIONOIH30BAHUS;

yYMEHHE pellaTh dJeMEHTapHble TeHETHUYECKHE 3a7]aul Ha MOHO- U JUTHOPUIHOE CKpELIUBaHUE,
CIIETIJICHHOE HACJIEJIOBAaHUE, COCTABJIATH CXEMbl MOHOTMOPHUIHOTO CKPEUIMBAHUS I NpeACcKa3aHHs
HACJIEJOBaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpPaTOpHbIE U MpaKTHUeCKHue paboThl, COOMIOAATH MpaBuiIa MpU padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KpPUTHUYECKH OLEHHBATh M HWHTEPHPETHPOBATH HWHPOPMALHUIO OHOIOTHYECKOTO
COJIepKaHusl, BKJIIOYAIOUIYIO [1CEB/IOHAYYHbIE 3HAHUSI U3 PA3JIIMYHBIX UICTOYHHUKOB (CPEICTBA MacCOBOM
nH(pOpMaIIUY, HAYYHO-TIOMYJISPHBIE MaTepPHAalIbl), STUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIEJIOBAHUN B
OHMOJIOTHH, MEUIHE, OMOTEXHOIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE M YCTHBIE COOOIICHUS, 0000111ast OMOIOTHUECKYIO
MHGOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOIb30BATh MOHATHWHBIN ammmapar OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OcBOeHUsi yueOHOro mpenmera «buonorus» ¢ 11 knacce NOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUKH O MeCT€é W pOJM OWOJIOTMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTUHBI MHpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKIAJEC POCCHUICKUX U 3apyOeKHBIX Y4EHBIX-OMOJOTOB B pa3BUTHE
ouosoruu, GyHKIMOHAIEHON rPaMOTHOCTH YeNIOBEKa JIJIsl pelleH s )KU3HEHHBIX 3a]1ay;

YMEHHE PaCKpbIBaTh COJIEpPKaHUE OMOJOTMYECKHMX TEPMUHOB M TOHATUN: BHJI, MOIYJSILIHS,
reHo(OoHM, IBOJIIOLHUSA, ABIKYIIHME CHIIbI ((aKTOPhI) 3BOJIIOIMH, MPHUCIIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHUE, 3KOJIOTHYECKHE (PAKTOPHI, IKOCUCTEMA, MPOAYLEHThl, KOHCYMEHTHI, PEeAYLEHTHI,
LeNH MUTaHus, 3KOJI0rHyecKas nupaMmua, OnoreoneHos, onocdepa;

yYMEHHE u3Jlarath OHOJIOrMueckrue Teopuu (3BosronuonHas Teopus Y. JlapBuHa, cHHTETUYECKas
TEOPHS DBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojpiiieBoro cxoactBa K. M. bapa, uepenoBanust
TNIaBHBIX HampaBieHui u myred sBomroruu A. H. CesepuoBa, yuyenus o Ouocdepe B. W.
Bepnazckoro), onpenensTe TpaHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOJAAaMH HAyYHOTO MO3HAHUS B OMOJIOTMH: HAOJIO/IEHUE U ONHMCAHUE KUBBIX
CUCTEM, IpPOLIECCOB U SBJIEHUH, OpraHu3alMs M MPOBEACHHE OHOJIOTUYECKOT0 HKCIEPUMEHTa,
BBIIBIDKEHUE THIIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXY HCCIEIYeMbIMA BETUYMHAMHU, OOBICHEHUE
MOJIYYEHHBIX PE3YJIbTAaTOB, MCIOJIB30BAHHBIX HAYYHBIX MMOHSATUH, TEOPH U 3aKOHOB, YMEHHE JIeIaTh
BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyIbTATOB;

YMEHHE BBIJIEIATh CYHIECTBEHHbIE IMPU3HAKU CTPOCHUS OWOJIOTMYECKUX OOBEKTOB: BHIOB,
MOy, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOr€OIIEHO30B U HKOCUCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACIEICTBEHHOM  M3MEHUMBOCTH, €CTECTBEHHOTO  OTOOpa,  BUA000pa30BaHUS,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB, JEUCTBUS SKOJOTMYECKHX (PAKTOPOB Ha OPraHU3MBI, MEpeHoca
BEUIECTB M IOTOKA JHEPrMH B JKOCHUCTEMAaX, aHTPOIOTEHHBIX HM3MEHEHHH B HKOCHCTEMax CBOEil
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX ITUKIOB B Ouocdepe;

YMEHHE TPHUMEHATH TOJY4YCHHBIC 3HAHUS JUIsi OOBSCHEHUS OHONOTHUYECKUX IIPOILIECCOB U
SIBIIGHUHM, JUISI MPUHITHUS NPAKTHUECKUX PEIICHUN B MOBCEAHEBHOW JKHU3HHM C LIETBI0 OOecreueHus
0€30MacCHOCTH CBOETO 370POBbSl U 3/I0POBbS OKPYKAIOIIUX JIIOJIEH, COONIIO/IEHUSI HOPM TPaMOTHOTO



MOBEICHHUS B OKpYXKalollled MPUPOAHON cpele, MOHUMaHUE HEOOXOJUMOCTH HCIOIb30BaHUS
JOCTUKEHHUI COBPEMEHHOM OUOJIOrUH JUIsl PAallHOHATIBHOTO TPUPOIONOIL30BAHUS;

YMEHHUE pemaTh JIeMEHTapHbIe OMOJOTHYECKUE 33]]aul, COCTABIATh CXEMBbI IIEPEHOCA BEIIECTB
Y SHEPTUHU B dKocHUcTeMax (LeNu MUTaHus);

YMEHHE BBINOJIHATH JaOOPATOPHBIE U MpaKTUYECKUue padoThl, COOMIOAATH MpaBuiIa Mpu padoTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTUYECKH OIEHUBATh M HHTEPIPETUPOBATH HWHPOPMAIUIO OHOJOTHYECKOTO
COJIep>KaHusl, BKIFOUYAIONIYIO IICEBIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX UICTOYHHKOB (CPEICTBA MaCCOBOM
uH(poOpMallUK, HAyYHO-TIONMYJSPHbIE MaTepuaibl), paccMaTpUBaTh TJ00albHBIE HKOJIOTHMYECKUE
po0GJIeMbl COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIINIO;

yYMEHHUE C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U YCTHBIE COOOIICHUS, 0000111ast OMOJIOTUYECKYIO
WH(OPMAIIHIO W3 HECKOJIBKIX UCTOYHUKOB, TPAMOTHO UCIIOJIB30BATh OHITUWHEINA armapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
Ne Kosun4yecTBo yacos
dueKkTpoHHbIE (LM (POBbLIE)
n/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KourtpoJabHbie IpakTHyeckune
Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoThI
bubnuorexa [JOK
1 brosorii Kax Hayka 2 ! 05 https://m.edsoo.ru/7f41c292
2 J’KuBbie cucTeMbI M X OpraHu3aius 1 bubamorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 1 bubamorexa LIOK
https://m.edsoo.ru/7f41c292
4 KuznenesTenbHOCTh KIETKU 6 bubamorexa LIOK
https://m.edsoo.ru/7f41c292
5 Pa3zMuoxeHne 1 MHAUBUIYATbHOE PA3BUTHE 5 1 bubnuotexa [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh M UIBMEHUUBOCTh 3 15 bubmuorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 1 bubmmorexa OK
https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME



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 KUIIACC

KoanuyecTBo 4acos
dueKkTpoHHbIE (LM (POBbLIE)
Ne [pakTu
HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl KoHTposbH o0pa3oBaTejibHbIE
n/n Bcero yecKHue
ble padoThI pecypcbl
padoTsbI
bubnuorexa [JOK
1 0 9 1 1
IBOMONKOHHAS GHOTOTHS https://m.edsoo.ru/7f4lcc74
2 Bo3HUKHOBEHUE U PA3BUTHE KU3HU HA 3eMIIE 9 0.5 bubmmorexa HOK
p ' https://m.edsoo.ru/7f41cc74
3 OpranusMel U OKpy’Karolas cpena 5 1 bubmmorexa OK
p Py tHast cpe https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ HKOIIOTHYECKUE CUCTEMBI 9 bubmorexa HOK
m https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 1 bubmmorexa HOK
P p https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'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

INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB
Ne Tema ypoka Koutpons| Mpaktuu JIeKTPOHHBbIE HU(POBHIE
n/n B oOpa3oBaTe/ibHbIE pecypchl
cero| Hble ecKue
padoThI padoThI
bubnuorexa [JOK
1 buosnorus B cucteme Hayk 1 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
, i/II/Iezocz)IH :ssfaH:s{ :;HBOfI Hpnpeoz({)H;)HpaKTH:ec;caﬂ pabota Ne 1 . s BuGmorexa LIOK
I0JIb30BaHH JUYHBIX METOJIOB IIPU U HUU .
P AOB TIPH YT https://m.edso0.ru/863e6122
OMOJIOTHUYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MPOIECChl U UX U3yYEHHUE 1 bubmrorexa LIOK
> POTL i https://m.edsoo.ru/863e6564
4 XHUMHUYECKUH COCTaB KIIeTKU. Boa u MuHEpaIbHBIC COJIN 1 Bubnmorexa [IOK
- PO p https://m.edso0.ru/863e674e
5 benku. CoctaB u cTpocHre OEIKOB 1 bubnuorexa LOK
' P https://m.edso0.ru/863e6b72
N e 05 | Bubmorera LIOK
P - i ' https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuIIa3bl WK KaTajaa3bl)»
but6mmoreka [IOK
U v J 1
HICBOBL SHITHARL https://m.edso0.ru/863e6870
b K
8 Hyxnennosbie kucnotsl. ATO 1 nomwotexa LIO

https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

but6mmoreka [IOK

9 Hcropust u MmeTo1b1 m3ydeHust KiaeTku. Kiierounas reopust https://m.eds00.ru/863e6e88
10 Kierka xak 1e10cTHas )KUBasi CHCTEMa

CrtpoeHue sykapuoTH4YecKoi KieTku. JJabopaTtopHas padora Ne

2 «II)/I3yquH}c;chpoeHm KJIETOK pacTeHUH, )IIzI/IBOI’)fHBIXI,) rpuOoOB U bubmmorexa LIOK

1 OakTepuil M0 MUKPOCKOITOM Ha TOTOBBIX MHKpOIIpENapaTax u 05 hifps://m.eds00.1L/863e6T0
https://m.edsoo.ru/863e716c

HX OIHCAHME»

12 OOMeH BelecTB Wik METab0JIM3M bubamorexa LIOK
https://m.edsoo.ru/863e766¢
bubmnoreka IIOK

13 Potocinres. Xemocuirres https://m.edso0.ru/863e7c98

14 DHepreTUYecKuii 0OMeH bubamorexa LIOK
https://m.edsoo.ru/863e7aae

JKuszHeHHbIN IHUKI KICTKHU. JleaeHne KieTku. Murto3.

15 JlabopaTtophnast pabota Ne 3 «HaGmroneHne MuTo3a B KIIETKaxX 0.5 bubmiorexa LIOK

https://m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTax»

16 buocunres 6enka. Peakius MaTpuyHOTO CHHTE3a Bubnmorexa [IOK
https://m.edsoo.ru/863e796e

17 Tpaucasius — OuocuHTe3 Oenka bubmrorexa LIOK
https://m.edsoo.ru/863e796e

18 HexneTounsie (hOpMbI )KU3HH — BHPYCHI Bubnmorexa [IOK
https://m.edso0.ru/863e7540
but6mmoreka [IOK

19 @DopMbI pa3MHOXKEHHS OPIraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

b0 Meiios bubmuoreka [{OK

https://m.edso0.ru/863e7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

O6p330BaHI/IC " pa3BUTHE IIOJOBBIX KJICTOK. OHJ'IO,I[OTBOpCHI/Ie.

but6mmoreka [IOK

21 JlabopaTtopHas pabota Ne 4 «/3yueHue CTpOSHHUS MOJOBBIX 0.5 https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKPOIIpEmapaTax»
22 NuauBuyanbHOE pa3BUTHE OPraHU3MOB bubmorexa LIOK
https://m.edso0.ru/863e8436
23 ['eHeTnka — HayKa O HACJIEACTBEHHOCTH U U3MEHUHUBOCTH bubmmorexa LIOK
https://m.edsoo0.ru/863e86f2
3aKOHOMEPHOCTH HACJEAOBaHUS TPU3HAKOB. MoHOTHOpHUIHOE bubnuorexa [IOK
24
CKpeIIMBaHHE https://m.eds00.ru/863e8878
JurnbpuaHoe ckpemBanmue. 3aKOH HE3aBUCUMOTO bubnmnorexka HOK
25
HACJICIOBaHMsI IPU3HAKOB https://m.edso0.ru/863e89a4
CuernneHHOe HacleoBaHue Mpu3HaKoB. JlJaboparopuas padota
b6 Ne 5 «M3yueHue pe3ynbTaToB MOHOTUOPHUIHOTO U 05 bu6nuoreka [JOK
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI Ha TOTOBBIX https://m.edso0.ru/863e8c60
MUKpOTIpEnapaTax»
h7 I'enernka mona. HacinegoBanue npu3HakoB, CUETUICHHBIX C bu6anoreka IIOK
HOJIOM https://m.edso0.ru/863e8c60
W3menunBocTh. HenacnencTBeHHas H3MEHYHBOCTb.
bg JlaGopatopHas pabota Ne 6. 3yuenue MoandpukanoHHOM! 05 bu6muoreka [JOK
U3MEHYMBOCTH, TOCTPOCHUE BAPUAIIMOHHOTO Psijia U https://m.edsoo.ru/863e8efe
BApUALIMOHHON KPUBOI»
HacnencrBennas nsmenunBocTh. JlaboparopHas padorta Ne 7.
29 «AHaJ'IJII/IB MyTalui y 1po30huisl Ha roIT)OBHpX ’ 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e8efe
MUKpOTIpenaparax»»
30 ['eneruka yenoBeka bubmrorexa LIOK
https://m.edso0.ru/863e8d78
31 PesepBHbIil ypok. O6061menue mo teme «HacnenctBeHHOCTD H



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

HU3MCHUYUBOCTb OPIraHU3MOB»

32 Cenexnus Kak HayKa U MpoIece 1 bubmmorexa LIOK
https://m.eds00.ru/863e9214
33 MeTo bl M JOCTHIKCHHSI CEJICKIIUU PACTCHUH M dKUBOTHBIX 1 bubmorexa HOK
https://m.eds00.ru/863e9214
34 broTrexHomorus Kak oTpaciib MPOU3BOJICTBA 1 bubmorexa I[IOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KUIIACC

KoanuyecTBO 4acoB

Kour
Ne Tema ypoka poss | Mpasru JIeKTPOHHBbIE HU(POBBHIE
n/n Beero | mpre | weckme oOpa3oBaTe/ibHbIE pecypchl
pador| padoThl
bl
1 OBOJIIOLMUS U METOJIbI €€ U3YUYECHHUS 1 1 bubmorexa OK
https://m.edsoo.ru/863ea20e
2 HcTopus pa3BuTHs NpeACcTaBIeHUIN 00 3BOIIOLUU 1 bubmorexa LIOK
https://m.edso0.ru/863e9570
3 MUKpO3BOIIOLIUS 1 bubmmorexa OK
https://m.edso0.ru/863e9cle
[Tomymsiust KaK dIeMeHTapHas eMHHIA BHIA U SBOJTIOIUH.
4 Ha6c}>]paTuopHa51 pabota Ne 1; «CpaIllaHeHI:Ie BHiOB o ) 1 0.5 bubmoreia LIOK
https://m.edso0.ru/863e99c6
MOP(}OIOrHUECKOMY KPUTEPHIO)
3) JIBroKy1ue cuibl (3JIeMEHTapHbIe (PAKTOPHI) IBOJIOLUH 1 bubamoreta LIOK
https://m.edso0.ru/863e9da4
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 bubmmorexa LIOK
https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BOIONMH: TPUCTIOCOOJIEHHOCTh OPTaHU3MOB 1
U BI/I)I}(I)06pa30BaHI/Ie. ?Ia6opra)TopHasI paborta Ne 2 I<)<OHI/IcaH1/Ie: 1 0.5 bubmmorexa LIOK
- https://m.edsoo.ru/863e9fde
MIPHUCIIOCOOICHHOCTH OpPraHUu3Ma U € OTHOCHUTEIBHOTO XapaKkTepay
8 HampaBnenus u myTu MaKpOdIBOIOIHH 1 Bubmmorexa LIOK
https://m.edso0.ru/863e9cle



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

HeobparumocTs 3BOMIONINN

10 Hcropust sxu3Hn HA 3emiie 1 METOBI €€ N3ydeHUs
11 I'nnoTre3sl MPOUCXOXKACHUS KU3HH Ha 3eMIIe bubmorexa [OK
P s https://m.edsoo.ru/863ea5a6
12 PasButne xxu3Hu Ha 3eMile 110 dpaM U IIEPUOIAM bubmorexa HOK
p pHOA https://m.edsoo.ru/863ea6be
O )
13| Niparmracoras pabora Ne | «Hsycrne soxonaesms ocTarkon. 05 | DuGmorera LIOK
P . P - i ' https://m.edsoo.ru/863ea8bc
PacTEHUH U )KUBOTHBIX B KOJUICKITUSX)
14 CoBpeMeHHAasI CUCTEMA OPraHUYECKOI0 MUPa bubmmorexa OK
P p p https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubniorewa LIOK
t P https://m.edsoo.ru/863eac2c
16 JIBukytue cuibl (pakTophbl) aHTPONOTeHe3a bubmmorexa LIOK
v P P https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUX DBOJIIOIMY YEIOBEKA
18 I‘IC.]'IOBCLICCKI/IG AChbl U IIPUPOIHBIC adallTAallM YCIIOBCKA BI/I6HI/IOTGK3 HOK
P PHPOA A H https://m.edso0.ru/863eaca2
19 PesepBHblil ypok. O60611eHne 1o TeMe «BO3HUKHOBEHHE U pa3BUTHE
SKU3HU Ha 3eMIiIe»
20 OKoJorus Kak HayKa
21 Cpenbl 00uTaHMS U 3KOJIOTHYeCcKHe (haKTOPBI Bubmmorexa HOK
pex P https://m.edsoo.ru/863eafec
22 Abuotnueckue pakropsl. Jlaboparopras padota Ne 3. 0.5 | bubmmorexa [HOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

«Mopdororuueckre 0COOEHHOCTH PACTEHUHN U3 Pa3HBIX MECT
obutanusy. JlabopatopHas padora Ne 4. «BnusiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa

https://m.edso0.ru/863eb10e

23 BuoTtnueckue akropsrl Bubmmorexa IOK
P https://m.eds00.ru/863eb348
b4 DKOJIOTHYEeCKHE XapaKTepUCTUKH Tomysisiiun. [IpakTndeckas padora 05
No 2 «Toacu€t mIOTHOCTH MOMYJISALMI Pa3HbIX BUJIOB PACTCHUI» '
25 Coo01ecTBa OpraHu3MoOB — OHOLIEHO3 bubmorexa LIOK
- P t https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) bubnuorexa LIOK
https://m.edsoo.ru/863eb46a
b7 OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI. DKOJIOTHYECKUE TUPAMUJIBI. bu6mmoteka [JOK
Cgoiictpa skocuctem. Cykieccus https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe 5KOCUCTEMBI
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI
bubanoreka LIOK
30 b — 17100 3
nochepa — riaodampHas SKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIeCTBOBaHMsI OHochepbl bubmmorexa LIOK
P yit P https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B 6rochepe 3emin
33 CocyIiecTBOBaHHE MPUPOJIBI M YETOBEYECTBA Bubmmorexa LIOK
i PHPOA https://m.edsoo.ru/863ebale
24 Pe3epBHblit ypok. O6061eHne Tembl «Coo0111ecTBa U 3KOJIOTHYECKHE

CHCTCMBI»



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. «buonorus: 10-ii kmacce: 6a30BbI ypoBeHb» — yueOHHK 1oj penakiueit B. B. [Taceunuka.

Astopsl: B. B. I1aceunuk, A. A. Kamenckuii, A. M. Py61ioB u apyrue.
M.: Ilpoceemenue, Jlunus xuznu, 2023

2. buonorus 11 knacc. bazoseiit ypoBens. YueOnuk. YMK "Jlunus xuzan" [laceunuk B. B. /
Kamenckuii A. A. / PybmioB A. M. M.: IIpocsemenue, 2024

3. buonorus: yueOHuK i 00pazoBaTeNbHBIX opranu3ainuii. bazossiii yposens, 10 kiace. [Tox
pen. JI.K. bensea u I'.M. demmiuna. M.: IIpocsenienue, 2020

4. buonorus: yuaeOHUK JUIst 00pa3oBaTenbHbIX Opranu3anuuii. bazoBslil ypoBens, 11 knacce. Ilog
pen.JI.K. bensiea u I'.M. pimmuna. M.: [Ipocsemenne, 2020

METOANUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA

1. Metoanueckoe nocodue «OQomas ouosiorus. bazosslii ypoBenb. 10—11 kiacce» noaroToBieHo
K yueObHuky A. A. Kamenckoro, E. A. Kpukcynona, B. B. [Taceunuka «buonorus. O0mias 6uonorus.
10-11 kaccel. ba3oBbIil YpOBEHBY.

2. «buoaorus. 10-11 kaaccel. Yriay0JeHHblil ypoBeHb. MeToanueckoe mocooue» — 3To
areMeHT uHpOpMaIMoHHO-00pa3oBarenbHou cpeabl Y MK mo 6uonorun mist 10—11 kiaccos

MIpeAMETHON JIMHUN «JInHMA xku3HM» o penakuueid B. B. [Taceunnka u I'. I'. [1IBenjoBa.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmorexa [IOK
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