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IHOACHUTEJIBHAS 3AIINCKA

IIpu pa3paboTke mporpaMmbl MO OHOJOTHMM TEOPETHYECKYIO OCHOBY JJIsI OIpENEeNICHUs MOJIXOM0B K
dhopMHUpOBaHHIO COMepKaHMs yueOHOro mpeameTa «brosorus» cocraBmiv: KOHIENTyalnbHbIe TTostoxkeHuss OI'OC
COO o B3auMOOOYCIIOBJICHHOCTH LI€JieH, COJep)KaHUs, pe3ylbTaToB OOyueHUss u TpeOOBaHUN K YPOBHIO
MOJITOTOBKH BBITYCKHUKOB, MOJIOKEHHUSI 00 OOLIMX WeNnsiX M MPUHIUIAX, XapaKTePU3YIOUIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeiHero od1ero oopaszoBanus B Poccuiickoit @eneparnu, a TakKe MOJI0KEHHS O crienuduke
Ouosoruu, e€ 3Ha4YeHUU B TIO3HAHUM >KUBOM MPUPOJIBI U 00eCIIeYeHUH CYIIECTBOBAHUS Y€JI0BEUECKOro 00IIecTRa.
CornacHo Ha3BaHHBIM MOJOXKEHUSIM, OMPEICICHbI OCHOBHBIE (DYHKIIMU IPOrpaMMbl IO OMOJIOTUU U €€ CTPYKTYpa.

[TporpamMma mo Ouosiornu AaéT MpEACTaBICHUE O IENsAX, 00 o0Imel cTpaTeruu OOy4YeHHs, BOCIIUTAHUS U
pa3BUTHs O00YYarOIMXCsl CPEeACTBaMU yueOHOro npeamera «buonorus», onpenenser o0s3aTebHOE MPEIMETHOE
COJIep’)KaHue, ero CTPYKTYpy, paclpelesieHHe Mo paslienaM M TeMaM, PEeKOMEHAYEMYIO MOCJeI0BaTeIbHOCTh
U3ydeHHus: ydyeOHOro Marepuaga ¢ Y4ETOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKHU
00pa30BaTeNpHOr0 MPOIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroIINXCs.

B nporpamme no OuoNOrMM TakXKe YUYUTBHIBAIOTCS TpPEOOBAHMUA K IJIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM W TPEIMETHBIM pe3ysibraTaM oOy4deHHs B (OPMUPOBAHMHM OCHOBHBIX BHIOB Yy4eOHO-
MO3HABATEIBHON JEATEIbHOCTH/YUeOHbIX ACMCTBUN OO0YyUYaIOUUXCS MO0 OCBOEHUIO COIEpX aHUS OHOIOTUYECKOTO
oOpa3oBaHHs.

B mporpamme no 6uosnorun (10—11 xnaccel, 6a30Bblli ypOBEHb) pean30BaH MPUHIUI IPEEMCTBEHHOCTH B
n3y4eHuH OuoJioruu, oyarojaps yeMy B HEMl IpOCMaTpUBAETCsl HAIIPABJIEHHOCTh HA pa3BUTHE 3HAHUM, CBSI3aHHBIX
¢ popMHUpPOBaHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHH S, IEGHHOCTHBIX OPUEHTAIINIA JTUYHOCTH, IKOJIOTUYECKOTO
MBIIJICHHUS], IPEACTABICHUI O 3I0pOBOM 00pa3e >KU3HU U OepeKHbIM OTHOUICHHEM K OKpY>KaroIled MpUpOIHOM
cpene. [loaromy Hapsay ¢ u3ydeHHeM O0IIEOMOIOTHYECKUX TEOPH, a TaKKe 3HaHUN O CTPOEHUH KUBBIX CUCTEM
pPa3HOro paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOIECCOB B MPOrpaMMe MO OMOJIOTHH YAEICHO
BHMMAaHHUE UCIOJIb30BAHUIO MOJTYUYEHHBIX 3HAHUH B MOBCETHEBHOW KU3HM JIJIsl PEIICHMS IPUKJIAJAHBIX 33a4, B TOM
gucne: MpoQUIaKTUKH HAcIeACTBEHHBIX 3a00JeBaHUI YeNOBEKa, MEAMKO-TEHETHUYECKOTO KOHCYJIbTUPOBAHUSA,
000CHOBaHUS IKOJIOTMUYECKHU 1€71ecOo00pa3HOro MOBEJACHHS B OKpPYKaIOIelH MPUPOIHON cpese, aHaInu3a BIHUSIHUS
XO3SIIICTBEHHOM J1€ATEIbHOCTH YEJIOBEKA Ha COCTOSHHUE MPUPOJTHBIX U MCKYCCTBEHHBIX IKOCHUCTEM. Y CHIIEHUE
BHUMaHHUs K MPHUKIAJHON HAIMpPaBICHHOCTH y4eOHOro mnpeamera «buomorus» MpoIuKTOBaHO HEOOXOIUMOCTHIO
o0ecriedeHnsl yCIOBUM JUIsl pellieHHs] OJHOM M3 aKTyalbHBIX 3a7ay IIKOJBHOTO OMOJIOIMYEeCKOro oOpa3oBaHMs,
KOTOpas npeanosaraeT GopMupoBaHUE y 00yHaroIIMUXCsl CIIOCOOHOCTH a1allITUPOBAThCS K U3MEHEHUSIM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHe cpenHero ooOumero oOpa3oBaHMs 3aHHMMaeT BaxkHoe Mecto. OHa obecrednBaeT
¢dbopmupoBaHUe y 00yvarouXcs MPEACTaBIECHUI 0 Hay4YHOW KapTHHE MMpa, paciiupser U 00oOlaeT 3HaHUS O
KHUBOU MpHUpoe, €€ OTIIMYUTENIbHBIX IPU3HAKAX — YPOBHEBOW OpraHHU3allH U HBOJIIOLMH, CO3AAET yCIOBUS JJIS:
MO3HAHUSI 3aKOHOB KMBOW NpHUPOJbI, (opMHUpOBaHUS (DYHKUIHMOHAIBHOM I'pPaMOTHOCTH, HAaBBIKOB 3J0pPOBOTO H
6e30macHoOro 00pasa JKU3HHU, IKOJIOTHUECKOTO MBIIIICHHUS, IEHHOCTHOT'O OTHOILIEHHS K YKMBOU MTPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHue OMOIOTHS UMEET TaKXKe JIJIsl PEIICHUs] BOCIIUTATEIbHBIX U Pa3BUBAIOIINX 3371a4 CPETHETO
oOmero oOpa3oBaHus, CONMATM3AIMU OOydaromuxcsi. M3yueHune OMOIOTMM OOECHIEYMBAET YCIOBHS IS
(GhOpMHUPOBAHHS HWHTEJUICKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX W HMH(POPMAIMOHHBIX HABBIKOB, 3CTETHYECKOU
KyJIbTYpBI, CHOCOOCTBYET HHTETpAallUd OWOJOTUYECKMX 3HAHUW C TPEACTABICHUSAMHU W3 JIPYTHUX Y4eOHBIX
MPEeIMETOB, B YAaCTHOCTH, (pU3MKH, XUMHUHU U reorpaduu. HazBaHHbIe TOTOKEHUS O MPEAHA3HAUCHUU YIEOHOTO
npenMera «buonorus» cocraBUIM OCHOBY ISl OIpENElIeHMs MOAXOI0B K OTOOPY M CTPYKTYPHPOBAHHUIO €ro
coJiepKaHusl, MPEJCTABIEHHOTO B MPOTrpaMMe 10 OMOJIOTHH.

Otb6op comepxkanust ydueOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C MO3UIUI
KYJIbTypOCOOOPa3HOr0 MOJX0/1a, B COOTBETCTBUH C KOTOPHIM OOY4YarOILIHecs J0JKHBI OCBOUThH 3HAHUS U YMEHHS,
3HaYuUMBble ISl (OpPMUPOBaHUS OOILIEH KyJNbTYypbl, OIpEAeNsSIoNIe aJeKBaTHOE IIOBEJCHHE YeloBeKa B
OKPY’KaIOIIeH MTPUPOJHON cpeie, BOCTpEOOBAaHHBIE B TOBCEIHEBHOW JKM3HW U TMPAKTHYECKOW JESTEIBHOCTH.
Ocoboe MecTo B 3TOM cHCTEME 3HAaHWH 3aHMMAIOT SJIEMEHTBHI COJEP)KaHHs, KOTOpBIE CIIy>KaT OCHOBOH ISt



(bopMHpOBaHHUs IPEICTABIECHUH O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHE MUPa U IEHHOCTHBIX OPUEHTALIUAX
JIMYHOCTH, CITIOCOOCTBYIOIIMX I'YMaHHU3aIMK OMOJIOTHYECKOTO 00pa30BaHusI.

CtpyKkTypHpOBaHHE COJepKaHUs yueOHOro MaTepuaa B IporpaMMe o OMOJIOTHH OCYIECTBICHO € yYETOM
IPUOPUTETHOTO 3HAYECHUs 3HAHUH OO0 OTIMYUTENBHBIX OCOOEHHOCTSAX KMBOH MpPHPOIBL, O €€ YpPOBHEBOU
OpraHu3ali U 3BOJIIOLMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHoro mpeameta «buonorus» BblieneHbI
ClIeqyIoIlNe coaepxkareinbHble JUHUU: «buonorus kak Hayka. Meroasl HaydyHOro mnosHaHus», «Kierka kak
Ouosiornyeckas cucremay, «OpranusM Kak Ouosjoruyeckas cuctema», «CucteMa u MHOroo0pasue opraHndeckoro
MUDPa», «IBOJIOLUS KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTHY.

Ilens u3yuyenus yueOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE — OBJaJ€HHE OOYYaroIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(DYHKIIHOHAJIBHOW OPTaHM3aIluH )KUBBIX CUCTEM PA3HOTO PaHra U MPpHOOpETeHNnEe YMEHHMA
WCTOJB30BaTh 3TU 3HAHUS JJIS TPAMOTHBIX JEHCTBHI B OTHOLICHMHM OOBEKTOB JKMBOM MPUPOIBI M PELICHUS
Pas3IMYHbIX KHU3HEHHBIX MPOOIIEM.

JlocTukeHue uLenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypoBHE oOecreuuBaeTcs
pELIEHUEM CIIEAYOINX 3a4ay:

ocBOeHME OOy4YalolMMUCS CUCTEMbl 3HAaHMM O OHOJOTMYECKUX TEOpHUAX, YUYCHHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, PaBUIIaX, CIIyKaIlUX OCHOBOM JUIsl ()OPMHUPOBAHUS NIPEICTABICHUH O €CTECTBEHHO-
Hay4YHOH KapTHHE MUPA, O METOJIaX HAyYHOT 0 M03HaHUS, CTPOCHUH, MHOT000Pa3uH U 0COOEHHOCTSIX KHUBBIX CUCTEM
Pa3HOTo YPOBHSI OpraHU3alluy, BBIJAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX MCCIIE0BAHUAX B OUOJIOTHY;

¢dopmupoBaHre y 0OydyaromMXCs MO3HABATENBHBIX, MHTEIUICKTYAIBHBIX M TBOPYECKHUX CIIOCOOHOCTEH B
Ipolecce aHAIN3a JAaHHBIX O IyTSAX Pa3BUTUS B OMOJIOTMM HAYYHBIX B3IJISA0B, UACH M MOAXOJOB K M3YUYEHHUIO
JKUBBIX CCTEM Pa3HOI'0 YPOBHS OpraHU3aluy;

CTaHOBJICHHE y OOYyYaromuxcs OOIIeH KyJIbTYpbl, (PYyHKIMOHAIBHOW TI'PaMOTHOCTH, Pa3BUTHE yMEHUH
OOBSICHAT, M OLEHHUBATH SIBICHUS OKPYXKAIOUIETO MHpa XHBOW IMPHPOJILI HA OCHOBAHWHU 3HAHUI W OIBITA,
MIOJIyYEHHBIX IPU U3YyYEHUU OUOJIOTUH;

¢dopmHpoBaHHE Yy OOyYalOLMXCS YMEHHH WIIIOCTPUPOBaTh 3HAuYeHUWE OHOJOTMUYECKUX 3HaHMHA B
MPaKTUYECKOW  JIEATEIbHOCTH  YEJOBEKa, pPAa3BUTUM  COBPEMEHHBIX  MEAMIMHCKHX  TEXHOJOTUH U
arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOESKIEHHOCTH B BO3MOYKHOCTH MO3HAHUS YEJIOBEKOM >KHMBOM HPUPOJBI, HEOOXOAUMOCTH
Oepe’KHOr0 OTHOLIEHUS K Hell, COOIIOIEHHS STUUYECKUX HOPM IPH MPOBEJACHUN ONOIOTHYECKUX UCCIIE0BAHMIA;

OCO3HAaHHE IIEHHOCTH OMOJOTMYECKHX 3HAHUM ISl MOBBIILIEHUS YPOBHS AIKOJIOTMYECKON KyJIbTYpBI, JUIS
(hopMHpPOBaHUSI HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHNUE MPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCEHEBHOW KU3HU JJISl OLIEHKH IOCIIEJCTBUI cBOEH
NesTeIbHOCTH IO OTHOILIEHUIO K OKpY Kalollel cpesie, COOCTBEHHOMY 3/10pOBbI0, 000CHOBaHME U COOIIOIEHUE MEP
npodMIaKTUKN 3a001€BaHUI.

B cucreme cpemnero o6miero oopazoBanus yueOHbIN penaMeT «bruoorusy, n3ydaeMblii Ha 6a30BOM YPOBHE,
SBJIAETCS 0053aTEIbHBIM YU€OHBIM MTPEIMETOM.

Jlnst m3ydeHus: 6Monoruu Ha 6a30BOM YpOBHE CPEIHEro oouiero oopasoBaHus oTBOAUTCS 68 vacos: B 10
knacce — 34 daca (1 gac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hezenio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBA3b OMOJOTHMU C OOLIECTBEHHBIMU, TEXHHMYECKUMU U JIPYTUMH €CTECTBEHHBIMU
HayKamu, punocoduelt, STUKOH, ICTETUKOM U npaBoM. Ponb Guosnoruu B GopMUpOBAaHHH COBPEMEHHOW HAYYHOU
KapTuHbI Mupa. Cucrema OMOIOTHYECKUX HAYK.

MeTop1 TO3HAHUS KUBOM MPHUPOAbI (HAOII0IeHUE, SKCIIEPUMEHT, OIMCaHUe, U3MEpEHHe, KllacCupHUKaIus,
MOJIETIUPOBAaHUE, CTATUCTHUECKass 00pabOoTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabmuis! u cxeMbl: «MeTO/ bl TO3HAHUS )KUBOW TPUPOJIBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Ipaktnueckast pabora Ne 1. «lcrnonp3oBaHue pa3iaUMYHBIX METOJOB INpPH H3YYEHUU OHMOJIOTMYECKUX
00BEKTOBY.

Tema 2. ’KuBble cMCTEMbI M X OPraHU3aI U,

XKusbie cuctembl (OHMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owuosnoruu. OTIWYME KHUBBIX CHCTEM OT
HEOPraHUYECKOU IPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHu3aluu OMOCUCTEM: MOJIEKYJIPHBINA, KIETOUHBIH,
TKaHEBBIH, OPTraHU3MEHHBIH, OMYJISIIUOHHO-BUA0BOM, SKOCUCTEMHBIN (OMOTre0eHOTUYECK i), OMOChepHbI.

JdeMoHcTpanum:

TaOnuis! u cxeMbl: « OCHOBHBIE IPU3HAKY KU3HU», « Y POBHHM OpraHU3alliy KUBOM IPUPOIBD».

Ob6opynoBanue: Mojaens MoJekybl JJHK.

Tema 3. XuMHYeCKHI1 COCTAB U CTPOCHHE KJICTKH.

XVMMUYECKUN COCTAaB KJIETKH. XHMMHMUYECKHE DJJIEMEHTHI: MaKpOdJIEMEHTHI, MHUKPOIJIEMEHTHl. Bonma n
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BELIECTB B KieTke. [loanepxkanne ocMoTHUecKoro d6anaHca.

benku. CocraB u cTpoeHne 0elKOB. AMHUHOKHMCIOTBI — MOHOMEpHI OenkoB. He3ameHuMble U 3aMEHHUMBIE
aMMHOKHUCIIOTBI. AMUHOKHCIIOTHBIN cOCTaB. YPOBHU CTPYKTYpbI O€IKOBOM MOJIEKyJbl (IepBUYHAs, BTOpUYHAS,
TPETUYHAsl U YETBEPTUUHAS CTPYKTypa). XUMHUYECKUe cBoWcTBa OenkoB. buonornueckue pyHKuu O0€IKoB.

®depmeHThl — Ouonorudyeckue katanu3aropbl. CTpoeHue (QepMeHTa: aKTUBHBIM IIEHTpP, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunsl. OTinuns GepMEeHTOB OT HEOPTaHMYECKUX KaTalu3aToOpOB.

VYraeBoasl: MOHOcaxapuIsl (TJIIOKO3a, pubo3a M JAe30Kcupu003a), Aucaxapujipl (caxaposa, JakTo3a) U
noJyincaxapubl (Kpaxma, TIMKOTeH, 1eJUTio103a). buonoruueckue GpyHKIMU YTI€BOJOB.

Jlunuaer:  Tpurmuuepunsl,  gochomununael, crepounbl.  ['mapodunsHO-ruApodOOHBIE  CBOICTBA.
buonornueckue ¢pynkunu nununoB. CpaBHEHHE YIIIEBOIOB, OSIKOB M JIMIHUOB KaK HCTOYHUKOB SHEPTUH.

Hyxneunosbie kucnotsl: JJHK m PHK. Hykneotnasl — MOHOMEpBI HYKIEHMHOBBIX KHcHIoT. CTpoeHue u
¢bynkun JJHK. Crpoenune u ¢pynkiuu PHK. Buast PHK. AT®: ctpoenue 1 pyHKImH.

uTonorus — Hayka o kjeTke. KiueToyHast Teopusi — npuMep B3aUMOJEHCTBHUS UAeH U (PaKTOB B HAYUHOM
MO3HAaHUKU. MeTO/Ibl U3YUYEHHSI KIIETKH.

Knerka kak nenoctHas skuBas cucrema. OOIIue NpU3HAKK KIETOK: 3aMKHYTash Hapy)kHas MeMmOpaHa,
monekynsl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelika.

Tunsl KIETOK: dyKapHoTHUecKas U mpokapuotnyeckasi. OCOOEHHOCTH CTPOEHUSI IPOKAPHUOTUYECKON KIIETKH.
Kinerounas crenka 6akrepuii. CTpoeHHE 3yKapuoTHUECKOM KiIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIHHOM, dKUBOTHOM
Y TpUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKANWKC, MX (yHkiuu. [lmasmaruueckas
MeMOpaHa, e€ cBoricTBa U (pyHkuu. [{utommasma u eé opranonasl. OmHOMEeMOpaHHbIe opraHou bl KieTku: DIIC,
annapart [ onbaku, mu30coMsbl. [lomyaBTOHOMHBIE OpraHOMABI KJIETKH: MUTOXOHAPHH, IacTuabl. [Iponcxoxaenne



MUTOXOHJIpUH U miactua. Buasl minactun. HemeMOpaHHble opraHoOubl KIETKH: PUOOCOMBI, KJIETOUYHBINA LIEHTD,
LIEHTPUOJIN, PECHUYKH, )KTYTUKH. DYHKIIMM OPraHOUI0B KJIETKHU. BKiroueHus.

Snpo — perynaropHblii HeHTp KieTkd. CTpoeHue sapa: sifepHas 000I0YKa, KapuoIUla3ma, XpOMAaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBanun, M. llnetinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M. Yunkunc,
P. ®panknun, K. M. bap.

Juarpammsl: «PacnipeneneHne XuMUYECKHUX 3JIEMEHTOB B HEXKUBOM TpUpoe», «Pacnipenenenne XumMmaeckux
3JIEMEHTOB B )KMBOU IIPUPOACH.

Tabmuuer u cxemsl: «llepuonnueckas Tabnuia XUMUYECKUX IJIEMEHTOBY», «CTpOCHHE MOJIEKYINBI BOJBI,
«buocunTes Genkay», «CtpoeHue MoJekyibl Oenkay, «CtpoeHue depmenTay, «HyknenHoBsie kuciotel. JJHKY,
«Ctpoenue Monekyiibl AT®y, «CTpoeHne 3yKapuOTHUECKOHN KIETKN», «CTpoeHHE )KUBOTHOM KIETKN», «CTpoeHue
pacTUTENbHOU KiIEeTKW», «CTpOEHHME INPOKaApUOTHUECKON KiIeTKu», «CTpoeHue sapa KIETKH», «YTIEBOIBD,
«JIumuae.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O00OpyJOBaHHE [UIsi TPOBEACHHUS HAOIIOACHUI, W3MEpEHH,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OAKTEPUATbHBIX KIETOK.

JlaGopaTopHble M IPaKTHYeCKHE PA0OThI:

JlaGopatopnas pabota Ne 1. «M3ydeHune KaTaTUTHYECKOW aKTUBHOCTH (DEPMEHTOB (Ha MPUMEPE aMUIIa3bI HITH
KaTaiasbl)».

Jlaboparopnas pabGora Ne 2. «M3ydyeHue CTpOEHMsI KIETOK pPACTCHUMU, >KUBOTHBIX W OaKTepHil mOJ
MHUKpPOCKOIIOM Ha F'OTOBBIX MUKpOIIpEnaparax 1 UxX ONUCaHHUEY.

Tema 4. /KusHeaessTeJIbHOCTb KJIECTKH.

OO6men BemecTB, WM MeTaboMu3M. AccUMWISAIHUSA  (TUTACTHYECKUHA OOMEH) M JAUCCUMUIISAIUS
(oHepreTHyecKknii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHMs BELIECTB U
SHEPruM B IOHUMaHUHU METa0OoIU3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIA U reTepoTpodHbId. Ponb ¢epMeHTOB B OOMEHEe BEIIECTB M
IIPEBPALLICHUY SHEPTUU B KIIETKE.

®otocunte3. CperoBas W TeMHOBas (a3bl QorocuHTe3a. Peakuum Qotocunresa. DpdHekTHBHOCTH
¢dotocuHTe3a. 3HaueHHe POTOCUHTE3A JJIs KU3HU Ha 3emie. BiusHue yciaoBuii cpebl Ha (POTOCUHTE3 U CIIOCOOBI
MOBBILIEHUS €T0 NMPOJYKTUBHOCTH Y KYJBTYPHBIX PaCTCHUH.

XeMocHuHTe3. XeMOCUHTE3UPYIOIIe OakTepry. 3HaUeHUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIle.

DOHepreTudyeckuii oOMeH B KieTKe. PacleniieHne BelecTB, BBIJEIEHHE M aKKyMyJIMPOBAaHUE >HEPTrUU B
KJIeTKe. DTambl 3HepreTudeckoro ooMeHa. 'nmukonus. Bpoxkenue u ero Bunabl. KucimopogHoe okucieHue, Win
KJIeTouHOE JpixaHue. OkucnutenbHoe GpochopunupoBanre. IHHEeKTUBHOCTh IHEPrEeTHUECKOI0 OOMEHa.

Peakuuu MarpuuHoro cuHTe3a. ['eHermueckas wundopmanus u JIHK. Peanusauus reHernueckoit
uHbopManMu B KieTKe. ['eHeTndyeckuid Koa M ero cBoicTBa. TpaHckpumuus — MarpuyHbli cunte3 PHK.
Tpancnsanus — 6uocuntes 6enka. Dransl TpaHcassuuu. KogupoBanue aMMHOKUCIOT. Ponb pubocoM B OnocunTe3e
Oenka.

Hexnerounsie ¢popmsbl xu3Hu — Bupychl. Mctopust otkpeitus BupycoB (. 1. BanoBckuii). OcobeHHOCTH
CTPOEHUS U )KU3HEHHOT'0 LIMKJIa BUpycoB. bakreprodaru. bone3nu pactenuit, )KUBOTHBIX M YEJIOBEKa, BHI3bIBAEMbIE
BUpycamu. Bupyc ummyHoneduuura uenoBeka (BUY) — Bo3Oyaurtens CIIMa. OOGpaTHas TpaHCKPHIILHS,
peBepTasa u uHTerpasa. [lpodpunaktiuka pacnpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpauunu:

IToptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumer 1 cxembl: «Tunbel nuTanus», «Metabomusm», «MUTOXOHIPUS», «IHEPreTUUYECKUI OOMEH»,
«Xnoporact, «Dorocuntes», «Crpoenne JJIHK», «Ctpoenune u pyHkimonupoBanue reHay, «CuHTE3 Oenkay,
«'enernuecknii kox», «Bupyce», «bakrepuodarn», «Ctpoenne wu Ku3HeHHBIM 1K Bupyca CII/la,
6akrepuodaray, «Permmukanus JTHK».



O6opynoBanue: monenu-antukanun «Y asoenue JJHK u tpanckpunmusy», «bnocuntes 6enkay, «CtpoeHue
KJIETKW», MoAeb cTpyKTypsl JJHK.

Tema S. PasMHOXKeHNe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, Wiau KW3HEHHBIM UK kieTku. MHTepdaza m murtos. Ilpomecchl, mporekaromue B
uHtepdaze. Permukanus — peakmus marpuuHoro cunre3a JIHK. Ctpoenue xpomocom. XpoMOCOMHBIN Habop —
KapuoOTHIL. JIUMIOWIHBI W TaIUIOMAHBIA XpPOMOCOMHBIE HaOOpbl. Xpomatuabl. LluTonorndyeckre OCHOBBI
Pa3MHOKEHHUS U UHJIMBUIYaTIbHOTO Pa3BUTUS OPTAaHU3MOB.

lenenne kierkn — muro3. Cragum mutosa. Ilpomeccsl, mpoucxoismue Ha pPa3HbIX CTaAMSIX MHUTO3a.
buonornueckuii cMbICI MUTO3A.

[TporpamMmmupyemast TuOEb KJISTKH — arlonTo3.

@DopMBI pa3MHOKECHHS OPTaHU3MOB: OECITIONIOE U MOJI0BOE. BHIIbI OeConoro pa3sMHOXKEHUS: JISIICHUE HAJIBOE,
MMOYKOBAHHUE OJIHO- W MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHHE, BEreTaTUBHOE pa3MHOXKeHHe. VIckyccTBeHHOE
KJIOHUPOBaHUE OPraHU3MOB, €r0 3HAUE€HHE VISl CEJICKLIUU.

[TosoBOE pa3MHOXKEHNUE, €70 OTIIMYUS OT OECIOIOTO.

Meiio3. Craguu meiiosza. [Ipouecchl, npoucxozsiue Ha cTaausx meiosa. IloBenenue xpomocom B Melo3e.
Kpoccunrosep. bruonornueckuii cMbici U 3HaUY€HUE MEH03a.

I'amerorenes — mporecc 0O0pa3oBaHUs TMOJOBBIX KJIETOK y KUBOTHBIX. [10JIOBBIE >Kene3bl: CEMEHHHKH U
suaHuKU. OOpa3oBaHue W Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj, SIMIEKIIeTKa) — CliepMaToreHes u
oBoreHe3. OcoOEHHOCTH CTPOSHHSI SULEKIETOK U criepMaTo3ou10B. OmiogoTBopenue. [laprenorenes.

WnguBuayanbHoe  pa3BuTHEe  (OHTOreHe3). OMOpuUOHalbHOE  paszBuTHe  (3MOpHOreHe3).  DTarbl
SMOpPUOHAIILHOTO  PAa3BUTUSL Yy  TO3BOHOYHBIX  JKMBOTHBIX:  JpOOJIeHWE, TacTpyJslusi, OpraHOTreHes.
[TocTomMOproHaNbHOE pa3BUTHE. THITBI MOCTIMOPHOHAIBHOTO PAa3BUTHS: MPSAMOE, HEMpsAMOe (JIMYMHOYHOER).
Brusinue cpespl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHU, CTaJIUU Pa3BUTHSL.

JdemMoHcTpanum:

Tabmumpl U cxeMbl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY», «JIBOITHOE OIUIOJOTBOPEHUE Yy IBETKOBBIX
pacteHuii», «BereratuBHOE pa3MHOXKEHHE pacTeHHi», «Jlenenune kieTku Oaktepuit», «CTpoeHHE MOJOBBIX
KJIETOK», «CTpoeHne XpoMocoMbl», «Knetounsiit nukiy, «Pemmmkanus JIHK», «Mutos», «Meiio3», «lIpsmoe u
HEMpsIMOE pa3BUTHEY, «] aMeTOoreHe3 y MIEKOMUTAIOIIMNX U YeJI0BEeKay, «OCHOBHBIE CTa/IUM OHTOT€HE3a.

O6opynoBaHHe: MHKPOCKOM, MHUKporpenaparbl «CrepMaTo30uIbl MIIEKOIUTAIOIIETO», «SIHlekieTka
MJIEKOITUTAOIIET0», « KaprokuHe3 B KiIeTKaxX KOpeIIKa JIyKa», MarHUTHas MOJIeTb-allITuKaius «Jlenenre KIeTKny,
mozens JJHK, Monens meTadaznoit XxpoMOCOMBI.

JlabopaTopHbIe H IPaKTHYeCKHE PadoThI:

Jlaboparopnas pabGora Ne 3. «HabOmromeHue MuTo3a B KIETKaX KOHYMKA KOpEIIKAa JyKa Ha TOTOBBIX
MHUKpOTIpenapaTaxy.

Jlabopartopnast pabota Ne 4. «3yueHne CTpOeHHUsI MOJTOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpEnapaTaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHBOCTH OPTraHNU3MOB.

[IpenMer u 3agauu reHeTHKHU. VicTOpus pa3BUTHS T€HETHKHU. POJIb IIUTONOTHH U SMOPUOJIOTUN B CTAHOBIICHUT
TeHeTUKH. Bkiam poccwiickux u  3apyOeXHbIX YUY€HBIX B pa3BUTHE TEHETUKH. METOIbl TEeHETHKU
(TUOPUAOTOTUYECKHM, ITUTOTEHETHYECKUN, MOJEKYISIPHO-TeHETHYeCKN). OCHOBHBIE TEHETHYECKHE TITOHSATHUSA.
['eneTnueckasi CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAHH IPU3HAKOB, ycTaHOBIEeHHBIE ['. MenaeneM. MoHOrHOpHIHOE CKpEIIUBaHUE.
3akoH equHO00pa3rs THOPUIOB TIEPBOTO MOKOICHHS. [IpaBuiIo TOMHUHUPOBaHMSI. 3aKOH PACIICTUICHHS TIPU3HAKOB.
I'unoresa unctorsl ramer. [loHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JurubpumHoe cKpemrBanue. 3aKOH He3aBUCUMOTO HAClIeOBaHUS MPHU3HAKOB. L{UToreHeTnIeckre OCHOBEI
TUTUOPUIHOTO CKpEIIMBAaHMs. AHATM3UPYIOIIee CKpelmuBanue. Vcrmonp30BaHue aHATM3UPYIONIETO CKPEIMBAHM
IUIS OTIPEJIeJIEHUs] TEHOTHIIa OCOOH.

CueruieHHOE HaclenoBaHuWe mpu3HakoB. Pabora T. Moprana mo CIEIUICHHOMY HAcJIeIOBaHUIO TEHOB.
Hapyuienue cuernsieHust reHOB B pe3yJibTaTe KPOCCUHTOBEpa.



XPOMOCOMHas TEOPHUS HACIEACTBEHHOCTH. [ eHETHUECKNEe KapThl.

I'enernka noma. XpoMOCOMHOE ONpEENIEHNE 110Ja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI. I'oMorameTHsle U
reTeporameTHble Opranu3Mbl. HaciienoBanue Ipu3HAKOB, CLETUIEHHBIX C II0JIOM.

WN3meHunBOCTb. Buabl HM3MEHUMBOCTH: HEHACICACTBEHHAas W HAcleACTBeHHas. Ponb  cpenbl B
HEHACJIEeICTBEHHON M3MEHUYUBOCTH. XapaKTepUCTUKA MOAU(DUKALMOHHOW M3MEHYMBOCTH. BapuannoHHslil psag u
BapuanMoHHas kpusas. Hopma peaknuu npusHaka. KoaumdecTBEHHbIE M Ka4ECTBEHHBIE IIPU3HAKU M MX HOpMa
peakimu. CBoicTBa MOAU(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBenHast, niy reHoTUNHUYecKast, ©3MeHYNBOCTh. KoMOMHaTHBHAS N3MEHUNBOCTh. Melo03 1 10JI0BOH
Ipolecc — OCHOBa KOMOMHATHBHON M3MEHYMBOCTU. MyTalMoHHas M3MEeHYMBOCTh. Kiaccupukanus MyTaruii:
T€HHBIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa v mpuuuHbl MyTaluii. MyTareHHble ()akTOpbl. 3aKOH TOMOJIOTHYECKUX
pAoB B HacieACTBeHHOM n3menunBoctu H. 1. BaBuiosa.

BuesepHast HacJI€ICTBEHHOCTh U N3MEHYUBOCTbD.

I'enernka uvenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJbl I'€HETUKHM 4EJIOBEKAa: I'€HEAIOTMYECKUH,
OJIM3HEIIOBBIA, IUTOTEHETUYCCKHU, OMOXUMUYECKUI, MOJCKYJIsIpHO-reHeTHndecKuil. COBPEMEHHOE OIpe/IeTicHIe
IE€HOTHIIA: ITOJIHOTEHOMHOE CEKBEHMPOBAaHME, I€HOTUIIMPOBaHWE, B TOM uuciae ¢ nomouipro III[P-ananmsa.
HacnencrBennble 3a0051eBaHus YelloBeKa: FeHHbIe 00J1€3HH, O0JIE3HU C HAClIEACTBEHHON PEApaconoKeHHOCTHIO,
XpoMocoMHble 0ose3HH. CoMaTHuecKue U reHepatuBHble MyTauuu. CTBOJIOBbIE KJIETKH. [IpMHLIMIIBI 340pOBOTO
o0pa3a JKW3HM, IUArHOCTHKH, NPOQPHIAKTHKA W JICYCHUS TeHETUYECKHUX Oose3Held. MeauKo-reHeTHIecKoe
KOHCYJIbTUpOBaHME. 3HAUCHHE MEUIIMHCKOM T€HETHKH B IIPEIOTBPAICHUH 1 JICYCHUU T€HETHUECKUX 3a00JIeBaHM
4eJI0BEKA.

JdeMoHcTpanum:

[Moptpetsr: I'. Menpgens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-Pecorckwmii, H. 1.
Basunos.

Tabmuupl u cxembl: «MOHOrMOpHIHOE CKpELIMBAaHME M €ro LHUTONeHeTHYecKas OCHOBa», «3aKOH
pacuiemyieHuss U ero IIMTOT€HeTHYecKass OCHOBa», «3aKOH YHCTOTHI ramer», «JluruépugHoe CKpeluBaHHE»,
«lluTomornueckre OCHOBBI JUTHOPHIHOTO CKpemuBaHus», «Meio3», «B3aumonelcTBre auielIbHBIX TEHOBY,
«I'eHeTnueckre KapThl pacTEHUI, KUBOTHBIX U YelOBeKa», «['eHeTuka nona», «3aKOHOMEPHOCTH HaCJI€JOBaHMUs,
CLIETIJICHHOT0 ¢ ToJoM», «KapHoTumbsl yenoBeka M KUBOTHBIX», «Buabl usmenunBocti», «MoaudukannoHHas
U3MEHYMBOCTbY, «HacnenoBanue pesyc-akropay, «I'eHeTuka rpynm KpoBmw», « MyTallMOHHAs H3MEHUYHUBOCTBY.

Ob6opynoBanue: Mozenu-aniukanuun «MoHoruOpunHoe ckpeuuBaHuey, «HemonaHoe JOMHUHHUPOBAaHHEY,
«lurnOpunnoe ckpemuBanuey», «llepekpéct XxpoMocom», MUKPOCKOII M MUKporpenapaTr «po3oduna» (Hopma,
MyTaluu GopMbl KPbIIILEB U OKPAcKu Tela), repoapuil «I'opox moceBHOMW».

JlabopaTopHble U IpaKTHYeCKHe padoThI:

JlaGopatopnas pabota Ne 5. «V3yueHue pe3ynbTaToB MOHOTMOPUIHOTO U JUTMOPUIHOTO CKpEIIWBAaHUS Y
Ipo30¢uibl Ha TOTOBBIX MUKpOIIpenaparaxy.

Jlabopartopnast pabota Ne 6. «M3ydyeHne Moau(pUKAIIMOHHOW U3MEHYUBOCTH, TOCTPOEHNE BapUAIIMOHHOTO
psilia ¥ BapMalMOHHOU KPHUBOW.

JlaGopatopnas padora Ne 7. « AHanmu3 MyTaiuii y Jpo30(uiisl Ha FTOTOBBIX MUKPOIIpEnapaTaxy.

[IpakTuueckas padorta Ne 2. «CocTaBiieHue 1 aHaJIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa ¥ IIpoLecC. 3apoXkIEHHE ceIeKInU U JoMecTukanus. Yuenue H. 1. BaBuiosa o nenTpax
MPOUCXOXKACHUS 1 MHOTOOOpa3us KyJIbTYPHBIX pacTeHUH. LIEHTpBI MpOUCX0XKIEHUS TOMALTHUX KUBOTHBIX. COpT,
IIOPOJa, IITAMM.

CoBpeMeHHbIE METOAbl CeJeKIMH. MaccoBbli WM WHAMBHUAYAIbHBIII OTOOpPHl B CEJNEKIUU PAaCTECHU H
KHUBOTHBIX. OLIEHKa IKCTephepa. biIn3kopoacTBeHHOE cKpelrBanue — MHOpuauHr. Yucras nunHus. CKpelnBaHue
yucThIX JHUM. ['ereposuc, unu rubpuanas cuna. HepoactBeHHoe ckpemmBaHue — ayTOpuauHr. OtnanéHHas
rubpuauzanys U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IMOJYy4YCHHME MOJUILIONJO0B. JIOCTHMXKEHUS CENeKIUU
PacTeHHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buoTtexHonorus kak oTpacib MPOU3BOJCTBA. | €HHAss WHXKEHEpHs. DTambl co3aanus pekomOuHantao JJHK
U TpaHCTeHHBIX opraHu3MoB. Kierounas uHxeHepus. Kinerounsle KynabTypbl. MUKpPOKIIOHAJIIBHOE Pa3MHOKEHUE
pactenuil. KioHHMpOBaHHME BBICOKOIPOIAYKTHBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHM3MOB. OKOJOTMYECKHE U
studeckue mpobaemel. MO — reneTnueckn MOIU(DUITMPOBAHHBIC OPTaHU3MBI.

JeMoHcTpanuu:

IToprpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. IBaHOB.

Tabnuuer u cxemsl: kKapta «LIeHTpBI TPOUCXOXKACHUS 1 MHOT000pa3us KyIbTypHBIX pacteHui», «Ilopos
JIOMAalTHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit», «Otaanénnas rudpuansanus», «PadboTsl akagemuka M.
®. UpanoBay, «llomummonaus», «OO0beKThl OHOTeXHONOTHN», «KileTouHble KyJIbTYphl U KIOHHUPOBAHUEY,
«KoHcTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISDKH TUIOA0B U KOPHEIUIOOB AUKHUX (POPM M KyJIBTYPHBIX COPTOB PACTEHHIA, repoapuit
«CenbCKOX035CTBEHHBIE PACTECHUSY.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Okckypeusi «OCHOBHBIE METOJIbI U JOCTUKEHMSI CEJIEKLMU PACTEHUH M JKUBOTHBIX (Ha CEJIEKLIMOHHYIO
CTaHLIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENIbHBIN Y4YacTOK, B TEIUIMYHOE XO34HCTBO, J1abOpaTOpHUIO
arpoOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIroUMOHHAsA OHOJIOTHS.

[Ipennocelaku BOZHUKHOBEHUS HBOJIOLUOHHONW TEOPHH. DBOJIIOLMOHHAS TEOpUs U €€ MeCTO B OMOJIOTHH.
BnusiHue 3BOIIOIMOHHOM TEOPUU HA pa3BUTHE OMOJIOTUH U APYTHX HAyK.

CBunerenbctBa  3Boitouuu. IlaneoHTonormyeckue: MOCIEAOBAaTENbHOCTh  IMOSBIEHHUS  BUAOB B
MAJICOHTOJIOTUYECKO JIeTONHCH, iepexoanbie popmbl. buoreorpaduyeckue: cxoacTBo u pasnuuue ¢hayn u Giaop
MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHUYECKUE: CXOJCTBA M PA3IUYMS SMOPUOHOB pPa3HBIX BHUJIOB IMO3BOHOUYHBIX. CpaBHUTEIBHO-
aHaTOMUYECKHE: TOMOJOTHMYHbIE, aHAJIOTM4YHble, pPYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-
OMOXMMHUYECKHE: CXOACTBO MEXAaHHW3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METaOOIMUYECKUX IyTel Yy Bcex
OpPTraHHU3MOB.

OomonnonHas Teopuss Y. [lapBuna. IIpeanocbulk BO3HMKHOBEHMs JapBUHU3MA. JIBHXKYIIHE CHIIbI
3BOJIIOLIMU BUAOB 1O JlapBHHY (M30BITOYHOE pa3MHOKEHUE NPH OTPaAaHMUYEHHOCTH PECYpCOB, HEOIpe/eraEHHas
M3MEHYMBOCTh, 00ph0a 3a CyIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus sBoitorun (CTI) u e€ 0OCHOBHBIE OJOKEHHUS.

MuxkposBosrorust. [Tomynsaus kak e1uHUIa BUAA U SBOJIIOLUH.

JBmxymiue cuibl ((akTopbl) 3BOJIOLMK BUAOB B MpHpoAe. MyTallMOHHBIM Hpolecc U KOMOWHATHBHAs
M3MEHYHUBOCTD. [0y IsSIIOHHBIE BOJTHBI U Apeiid reHoB. M30msamus 1 MUTpamnusl.

EcrecTBeHHbII 0TOOp — HanpaBsIOmuUi GakTop BOIOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.

ITpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoNtOLMHU. [IpuMepsl MpHCIOCOOIeHUH y OpraHu3MOB.
ApoMop}o3bl ¥ uImoaIanTaI|H.

Bun u BupooOpazoanme. Kpurtepunm Buma. OcHOBHBIE (OpMBI BHA000pa3oBaHuUs: reorpaduyueckoe,
9KOJIOTHYECKOE.

Maxkpospomronust. DopMel  3BoJIONMM:  (UIIETHUECKAs, IUBEPreHTHas, KOHBEPreHTHas, MapajulesbHasl.
HeoOpaTMOCTh 3BOJTIOIUH.

[IpoucxoxaeHne oT HecleuuaIn3upOBaHHBIX MpeakoB. [Iporpeccupyromas crnenuanu3anus. AJanTHBHAS
panuanus.

JdemMoHcTpanum:

IToprpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @. Mronnep,
A. H. Cesepiios.



Tabmuip! u cxembl: «Pa3BuTHe opraHndyeckoro Mupa Ha 3emiiey», «3apOoJbIlK MO3BOHOUYHBIX KUBOTHBIXY,
«ApxeonTtepukcy, «DopMbel OOpHOBI 3a cylecTBOBaHUE», «EcTecTBeHHBI 0TOOp», «MHOroodpasue CopToB
pacrenuit», «MHoroob6pasue TOpoa  KUBOTHBIX», «llomymsamum», «MyTaloHHass  W3MEHYHMBOCTHY,
«Apomopdo3ery, «Manoamantanum», «OOmmas aereHepaius», «JBrwkymme cuibsl 3Boioruny, «Kapra-cxema
Mmapuipyta nyremectBus Y. Jlapeuna», «bopbba 3a cymiectBoBanue», «lIpucrnoco01eHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe BunooOpa3oBaHue», « IKOJIOIrHIECKOE BHI000PA30BAHHE.

O6opynoBaHue: KOJUIEKIIUS HACEKOMBIX C pa3IMYHBIMU THIIAMU OKPACKH, HAOOD TJIOJIOB U CEMSIH, KOJUTCKIIUS
«IIpumepsl 3aUTHBIX IPUCTIOCOOTICHHH Y )KUBOTHBIX», MOIeNb «OCHOBHBIEC HAIIPAaBJICHUS SBOJIIOLMMIY, 00bEMHAS
Mozeib «CTpoeHue TOJIOBHOIO MO3ra MO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KouteKius «DopMbl COXpaHHOCTH HCKOMTAEMbIX KUBOTHBIX M PACTCHUIN,
Mozenp ammmkanus «llepekpéct XxpoMmocom», BilaxkHble mnpenapartel «Pa3Buthe Hacekomoro», «Pa3zButue
JSATYHIKWY», MUKpotpenapart «/[pozoduna» (Hopma, MyTanuu GopMbl KPbLUTEEB U OKPACKH TEJA).

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaGopatopnas pabora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHUIECKOMY KPUTEPHION.

Jlaboparopras pabota Ne 2. «Onucanue nmpucrnocoOJIEHHOCTA OpraHu3Ma U €€ OTHOCHTEIIFHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE ’KU3HU Ha 3eMuie.

JloHayuyHble MPEACTaBICHUS O 3apOXKIACHUU XKU3HU. HayuHble runore3sl BOBHUKHOBEHHUS KU3HHU Ha 3eMIle:
abuoreHe3 ® maHCIEepMus. XHUMHUYECKas HBOMIONMA. AOHOTCHHBI CHHTE3 OpPraHWYECKHX BEHIECTB W3
HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE IOATBEPXKACHUE XUMHYECKOM »HBoiouuu. HavanbHble 3Tansl
o6uonoruueckor sBomouuu. I'mnoresa PHK-mupa. dopmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHUE
npoToKJIeTKH. [lepBbie KileTKH 1 uX 3BoMoLUsA. POPMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButue >xu3um Ha 3emiie mo spaMm M nepuoaaMm. Karapxeil. Apxeickas W TPOTEPO30ICKas 3PHI.
[Taneo3oiickas 3pa u €€ mepuoibl: KeMOPUNCKUH, OPJIOBUKCKUN, CUITYPUNCKUHN, JEBOHCKUM, KAMEHHOYTOJIbHBIM,
MEPMCKHUM.

Me3o30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOrMuecKkux mpoueccoB. OCHOBHBIE 3Talbl 3BOJIOIUHN PACTUTEIBHOTO U
KUBOTHOTO Mupa. ApoMop(}o3bl y pacTeHuil W >KMBOTHBIX. [losiBIeHUe, paciBEeT M BBIMUPAHHE TPYIII KUBBIX
OpraHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak OTpaxkeHue 3BOoIouU. OCHOBHBIE CHCTEMaTHYECKHE TPYIIIIbI
OpPTraHMU3MOB.

DBoIOIUS YelloBeKa. AHTPOIIOJIOTHs Kak Hayka. Pa3BuTue mpencTaBieHM O MPOMCXOKICHUH YEIOBEKa.
Meroasl u3yuenusi antponoreHesza. Cxo/cTBa U pa3Inyus YeJ0BEKa M KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHNE
YeJoBeKa.

JiBmokymiue cuibl (akTopbl) aHTpororene3a. HacnencTBeHHas M3MEHUMBOCTb U €CTECTBEHHBIH OTOOP.
OO61ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUIl TPy/a, MBILILIEHUE, PEYb.

OcCHOBHBIE CTaJMM W BETBU HBOJIOIUU YEJIOBEKA: aBCTpajonuTeku, YenoBek ymenbid, Yenosek
NpAMOXOJAIIMKA, YenoBeKk HeaHAepTaIbCKHil, UemoBek pa3symHbid. Haxoakum HCKOmaeMbIX OCTAaTKOB, BpeEMs
CYIIIECTBOBaHMS, 00JIaCTh PACIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUSI.

Yenoseueckue pacbl. OcCHOBHBbIE OOJbIIME pachl: €BpOIEoHHAas (eBpasuiickas), HErpo-aBCTpaJIONIHAS
(7KBaTOpHANIbHAS), MOHTOJIOMAHAs (a3MaTCKO-aMepuKaHCKas). YUepThl MPUCTOCOOIEHHOCTH TpeACTaBUTEICH
YEJIOBEUECKHUX pac K yCIOBHSIM CyIleCTBOBaHMs. EnuHCTBO yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpauunu:

[Toptpetsr: @. Penn, JI. ITactep, A. U. Omapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuupr u cxemsl: «Bo3nukHoBeHne CoiHEYHOH cucTeMbl», «Pa3BUTHE OpPraHMYECKOro MHpay,
«PactutenbHas kieTka», <« KuBoTHas kietka», «llpokapuoruueckas kierka», «CoBpeMeHHas cucreMa
OpraHu4YecKoro Mupa», «CpaBHEeHHE aHATOMUYECKHX YEPT CTPOCHUS YEJIOBEKa M YEIOBEKOOOpa3HBIX 00E3bsIHY,
«OCHOBHBIE MeCTa MATEOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO 4YeJOBEKay», «JlpeBHeWne JIroan»,
«/IpeBHue moan», «IlepBble COBpeMEHHBIE TI01», «Hel0Be4eCKue pacoy.



Ob6opynoBanue: wmynsku  «IIpoucxoxxneHue uenoBeka» (OIOCTBI  aBCTpPAlONUTEKA, MUTEKAaHTPOIIA,
HeaH/IepTayiblla, KPOMaHBOHIIA), CIICNKHA WA U300paKeHHUsSI KAMEHHBIX OpYIUN TEPBOOBITHOTO YelIOBEKa (KaMHH-
qyonmepsl, pyOuna, ckpebna), reoxXpoHoJIoruyeckas Tabiuma, KoyuleKuus «DPOopMbl COXPAHHOCTH HCKOMAEMBIX
KUBOTHBIX U PACTEHUI.

JlaGopaTropHble U NpaKkTH4YecKre padoThbi:

[TpakTuueckas padota Ne 1. «/3ydeHne UCKOMAEMbIX OCTATKOB PACTCHHUH U dKUBOTHBIX B KOJUICKITHSIX).

DKCKypcHsi «IBOJIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIM WIM KpaeBeIUEeCKUi
My3ei).

Tema 3. Opranusmbl 4 OKpY Karolias cpejaa.

DKoJ0rus KaK HayKa. 3a/laqy ¥ pa3/ielibl SKOJIOTUH. MeTo/1bl SKOJIOTMUECKUX UCCIIEJOBAHUM. DKOIOIMUECKOe
MHPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0O0uTaHMs OPraHU3MOB: BOJIHASA, HA3€MHO-BO3AYIIHAS, TOUYBEHHAs, BHYTPHOPraHU3MEHHAsI.

Okonoruueckue ¢akropbl. Knaccudukamus skonorudeckux (pakTopoB: abMOTHUYECKHE, OUOTHYECKHE U
aHTpororeHHsle. JleiicTBre 3KOIOrnYeckux (GakTOpOB Ha OPTraHU3MBI.

Abnornueckue (pakToOphl: CBET, TEMIIEpaTypa, BIaXHOCTh. Dotonepuoansm. [IpucrnocodieHus: opraHu3MoB
K JIEHCTBUIO abMOTHYECKHX (haKTOpOB. bruonornueckue puTMel.

buotnueckue dhakropsl. Buabl OnoTHYECKUX B3aUMOEHCTBUI: KOHKYPEHIIMSI, XUITHUYECTBO, CHMOHMO3 U €r0
¢dopmel. [TapazuTusMm, Koornepamnus, MyTyain3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHUIECTBO). AMEHCAIIH3M,
HeliTpanm3M. 3HaueHHe OMOTHYECKUX B3aUMOACWUCTBUI JUISI CYyIIECTBOBAHUS OPraHU3MOB B IPHPOTHBIX
COO00I1IeCTBAX.

DKOJOTHYECKHE XapaKTEPUCTUKH NOMyIaiui. OCHOBHBIE MOKA3aTeH MOMYJISILIN: YUCICHHOCTD, INIOTHOCTH,
POXKIaEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalusl. JJuHaMuKa YUCIACHHOCTH MOIMYJIALNN U €€ PeryJIaius.

JdemoHcTpaumnu:

IToptpetsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmuie! u cxeMsbl: kapTa «IIpupoaabie 30HbI 3emMny, «Cpebl OOUTaHMS OPTaHU3MOBY, «DOTOEPHUOTUZIMY,
«Ilonynsauumy, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJIALNN HHPY30pUU-Ty penbkny», «[Iumessie nenm.

JlabopaTopHble U IpaKTHYeCKUe PadoThI:

JlaGopatopnas paborta Ne 3. «Mopdonornueckre 0cCoOOEHHOCTH PaCTEHUH U3 Pa3HBIX MECT OOMTAHU.

JlaGopatopHnas padorta Ne 4. « BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[TpaxTuueckas padota Ne 2. «[Toacuét MIOTHOCTH MOMYJISIMKN pa3HBIX BUOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJI0rHYECKHE CUCTEMBI.

Coo0b1miecTBo opranu3MoB — 6uoleHo3. CTpyKTypbl OMOIIeHO3a: BII0Basi, TPOCTPAHCTBEHHAs, Tpoduueckas
(muieBas). Buapi-nomuHanThl. CBSA3HM B OMOIIEHO3E.

Okonorndyeckue cucreMsl (9kocucremsl). [ToHaTtue 06 skocucteme U OuoreorneHose. PyHKIMOHATIbHBIE
KOMITOHEHTBI 3KOCHCTEMBI: MPOAYIEHThI, KOHCYMEHTBI, pelyleHTbl. KpyroBopoT BemIECTB M MOTOK SHEPTUH B
skocucteme. Tpoduueckue (muiieBbie) ypoBHU SKocucTeMbl. [lumieBble nenu u cetu. OCHOBHBIE MOKa3aTean
HKOCHUCTEMBI: OroMacca, MPOAYKIUs. DKOJIOrHYECKHe MTUPAaMHIBL: TIPOTYKIMH, YUCIEHHOCTH, OMoMacchl. CBoicTBa
9KOCUCTEM: YCTOMYUBOCTD, CAMOPETYJIALMS, pazBuTue. CyKieccus.

[Ipupoanbie 3K0CcHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHCTEMA XBOWHOTO WJIM HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOINIOT€HHBIE 3KOCHCTEMBL. ATPO3IKOCUCTEMBI. YpOOIKOcUCTEMBbI. bHonormueckoe M Xo3sIiiCTBEHHOE
3HAa4YEeHUE arpodKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak (akTop yCTOWYMBOCTH 3KocucTeM. CoxpaHeHHe OMOIOTHYECKOro pa3HooOpas3us Ha
3emute.

VYuenue B. U. Bepnanckoro o 6nocepe. ['panuiipl, coctaB u cTpykTypa 6nocepsl. JKruBoe BELIeCTBO U €ro
¢ynkuun. OcoGeHHOCTH OMOChephl Kak II00anbHON 3KOCUCTEMBI. J[nHaMHYecKoe paBHOBECHE U 0OpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemecTB 1 OMOTe€OXUMUYECKHE ITUKITBI DJIEMEHTOB (YIJIepoa, a30Ta). 30HATLHOCTh OHOChEPHI.
OcHOBHBIE OMOMBI CYIITH.



YenoseuecTBo B Onocdepe 3emian. AHTPONIOTEHHBIE M3MEHEHHS B Onocdepe. ['modanbHbIe YKOJIOTHIECKU e
pOOIEMBI.

CocymecTBoBaHue MpHUPOAbI M denoBedecTBa. CoxpaHeHHe Omopa3zHooOpa3usi Kak OCHOBA yCTOMYMBOCTH
ouocdepsl. OcHOBa pPallMOHATIBHOIO YIPABICHHUS HMPUPOIAHBIMHM pecypcaMHM U MX HCIOJIb30BaHMe. JlocThxkeHus
OMOJIOTUHU U OXPAaHA IPUPOJIBI.

JdemoHcTpaumnu:

IToprpetsr: A. JIx. Tencinu, B. H. Cykaués, B. 1. Bepnanckuid.

Tabmuuel u cxemsl: «Ilumessle nenn», «buoneHo3: coctaB u cTpykrypay, «llpupoansie cooliecTBay,
«Uenun nutanus», «Okonoruyeckas nupamuna», «buocdepa m uenoek», «IkocucreMa HIMPOKOIMCTBEHHOIO
neca», «IJKocucTeMa XBOWHOTO Jiecay, «buoneHo3 BomoéMmay, «ArpoueHo3», «lIpuMmepHble aHTpONOreHHbIE
BO3JICHCTBUS HA NPUPOAY», «BakHeHIIne HMCTOYHMKHU 3arpsA3HEHUs BO3JyXa M TPYHTOBBIX BOI», «llouBa —
BaKHeMIIasg cocTaBisomas ouocheps», «PakTopbl gerpaganuu 1mousy», «llapHukoBbId >PdekT», «DaKkTophl
pallMOaKTUBHOTO 3arps3HeHus Ouocdepb», «OOmas cTpykTypa Ouochepsl», «PacmpocTpaHeHHe >KU3HU B
o6uocdepe», «O30HO0BBIH 3kpaH bnocheprl», «kKpyroBopot yriaepona B 6unochepey, « KpyroBopor azota B mpupoae».

Ob6opynoBanue: Mojenb-amuInKanusa « TUMUYHbIE OMOLIEHO3B», repbapuil «PacTuTenbHbIe COOOIIECTBAY,
Koyiekuu «buoneHos», «BpenuTenn BaKHEHIINX CEbCKOXO3SHCTBEHHBIX KYJIbTYP», repOapuul U KOJJIEKIHU
pacTeHMH W JKMBOTHBIX, IIPUHAJUICKAIIME K Pa3HBIM 3KOJOTMYECKUM Ipynnam oaHoro Buaa, KpacHas kHura
Poccuiickoii @enepanuu, n300pakeHUs] OXPaHIEMbIX BHIOB PACTCHUHN M JKUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMEBI 110 BMOJIOT' MM HA BA3OBOM YPOBHE
CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIuBarOTCs TpeOOBaHUS K pe3ybTaTaM OCBOEHHUS 00YyJarOITUMHUCS TIPOTPaMM
cpenHero o6iero 06pa3oBaHus: TMUHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NHMYHOCTHBIX pe3yJbTaTOB OCBOECHHS Ipeamera «buosiorus» BBIIEICHBI CIEIYOLUE
COCTaBJISIIONINE: OCO3HAHWE OOYYAIOIIMMUCA POCCUHCKON Tpa)kJIaHCKOM HUIACHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOATEIHLHOCTH W CaMOOIPEACICHUIO, HAIMYUE MOTHBAIMK K OOYYCHHIO OWOJIOTHH,
[[EJICHANIPABIICHHOE pPa3BUTHE BHYTPCHHHX YOCKICHUI JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTCH W
UCTOPUYECKUX TPAAUIMNA pPa3BUTHS OHOJIOTMYECKOr0 3HAHHUS, TOTOBHOCTh U CIOCOOHOCTH OOYYaOLIUXCS
PYKOBOACTBOBATbCS B CBOEH JE€ATEIBHOCTU LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMM, HIPHUCYLIMMU CHUCTEME
OHMOJIOTMYeCKOro 00pa30BaHusl, HATHYNE YKOJIOTHYECKOTO TTPABOCO3HAHUS, CIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JlnuHOCTHBIE pe3ynbTaThl OCBOCHUA Tmpenmera «buonorus» pocTurawoTcs B €IMHCTBE Y4eOHOU U
BOCIIUTATEIbHON JI€ATEIbBHOCTU B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUMCKUMU COLMOKYJIbTYPHBIMH,
HMCTOPUYECKUMHU U JIyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMHU, NMPHUHSATHIMH B OOIIECTBE MpaBWJIaMU U HOPMAMH
TOBEJICHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUSI, CAMOBOCITUTAHUS U CAMOPA3BUTHUS, PA3BUTHS BHYTPEHHEU
TTO3UIIMH JTUYHOCTH, MATPUOTH3MA, YBAKEHUS K 3aKOHY U IIPABOTIOPSIKY, YEIOBEKY TPY/la M CTapIlIeMy MOKOJICHHUIO,
B3aMMHOIO yBa)KEHHUs, OEPEKHOTO OTHOLIECHUS K KYJIbTypHOMY HACIEAUIO M TPaAUIUSM MHOTOHAIMOHAIBEHOTO
Hapoa Poccuiickoit denepanuu, npupoe U OKpyKaroliei cpene.

JlnuHOCTHBIE pe3yNbTaThl OCBOCHMS y4eOHOTO mpeamera «buomorusy MOJKHBI OTpakaTb TOTOBHOCTH U
CIIOCOOHOCThH O0YYarOIIUXCSI PyKOBOACTBOBATHCA C(HOPMUPOBAHHOM BHYTPEHHEW MO3UIMEH JTUYHOCTHU, CHCTEMOMN
[IEHHOCTHBIX OPHEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKICHUI, COOTBETCTBYIONINX TPAAUIIMOHHBIM IIEHHOCTSIM
POCCHUICKOTO O0IIeCTBa, pACIIMPEHHE >KU3HEHHOTO OMBITa W OMbITa JAEATEILHOCTH B MPOIECCE peaar3alun
OCHOBHBIX HAIIPaBJICHUI BOCTIUTATEIILHON JEATEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:k1aHCKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIMK OOYyYaIolIerocss Kak aKTHMBHOTO W OTBETCTBEHHOTO YJIeHA
pOcCUiCKOro o0IIIecTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTBH K COBMECTHOM TBOPYECKOM JEATETLHOCTH MPU CO3JaHUHU YICOHBIX MPOEKTOB, PEIICHUN YUEOHBIX
Y TIO3HABaTENbHBIX 3314, BBITOJHEHUH OMOIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENENATh COOCTBEHHYIO TO3HIIMIO MO OTHOIICHUIO K SIBICHUSM COBPEMEHHOW >KU3HHU H
OOBACHATH €€,

YMEHHE YYUTHIBATh B CBOUX JCHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICUCTBHS JIOJEH C
pa3HBIMH YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSMHU M COIIUAIBHBIM MOJO0XKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS Y4YEOHBIX, MO3HABaTEIbHBIX M
WCCIIEI0OBATENbCKUX 3aJ/1ad, YBOXHUTEIBHOTO OTHOIIEHUS K MHEHHIO OMNMOHEHTOB MPH OOCYXICHUH CIOPHBIX
BOITPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTH K TYMaHUTApPHOU U BOJOHTEPCKOU IE€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKTAHCKOW MICHTHYHOCTH, MATPUOTH3MA, YBAKECHUSI K CBOEMY HapoO.y,
YyBCTBa OTBETCTBEHHOCTH TNepesn PoauHON, ropmoctd 3a cBOil Kpai, cBOO PoluHY, CBOW S3BIK U KYJIBTYPY,
MPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHHE K MPUPOTHOMY HACTIEAUIO U MAaMSITHUKAM MIPUPO/IbL, JoCTUXKeHUsIM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIOCOOHOCTH OLIEHMBATh BKJIAJ POCCUMCKUX YyYEHBIX B CTAHOBJIEHHWE M pa3BUTHE OMOJOTUM, TTOHUMAaHUS
3HAa4YeHHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB IPUPOJBI, B )KU3HH YeJIOBEKAa U COBPEMEHHOTO O0IIIeCTBA;

uzaelHas yoe:xx IEHHOCTh, TOTOBHOCTH K CIYXEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MIOBE/ICHUS;

CIOCOOHOCTh OLIGHMBATh CHTYallMI0O M NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSACh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAMUTENSAM, CO3JAaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O IMPHUHATHS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAULMAMU Hapo1oB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
TpYyJa, OOIIECTBEHHBIX OTHOIIICHUH;

ITOHMMAaHHUE HYMOLIMOHAJIBHOTO BO3AEUCTBUS KUBOU NMPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIP2KEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISITh KAUeCTBA TBOPUYECKOM
JIMYHOCTH;

S5) ¢usnyeckoro BoCcHHUTAHUS, (POPMUPOBAHUS KYJBTYPbl 3A0POBbS M 3MOLHMOHAJIBLHOIO
os1aromosty4ms:

MOHMMaHUE W pealu3alus 310poBOro u Oe3omnacHoro oOpas3a >KHM3HH (30pOBOE MHUTAHUE, COOIIIOJICHUE
TUTHEHUYECKUX MpPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEXHUM 3aHATHH M OTIbIXa, peryispHas dusndeckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHMS K COOCTBEHHOMY (PH3UUYECKOMY H
IICUXUUYECKOMY 3/I0pPOBBIO;

MMOHUMAaHHUE [IEHHOCTH MPaBWJI WHIUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS B CUTYyAIHX,
YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHWE TIOCIEACTBUA W HENPUATHUS BPEIAHBIX MPUBbIUEK (YyNOTpeOJIeHHs] alKoroisi, HapKOTHKOB,
KypeHUsl);

6) TpyA0BOro BOCIUTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0JI00HE;

TOTOBHOCTh K aKTUBHOM JEATETLHOCTH TEXHOJOTWYECKOW W COIMAIbHOW HANpPaBJIEHHOCTH, CIIOCOOHOCTh
MHULUUPOBATH, INIAHUPOBATH U CAMOCTOSATEIBHO BBIMOJIHATh TAKYIO J1€ATEIbHOCTD;

MHTEpPEC K Pa3IMYHBIM cepaM MpodeccrnoHaIbHOMN AesITeIbHOCTH, YMEHUE COBEpILIaTh OCO3HAHHBIM BBIOOP
Oyay1ei npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IIIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3KOJI0rM4eCcKOro BOCIIMTAHUS:

HKOJIOTMUECKH 11eJIeCO00pa3HOe OTHOUIEHHE K MpUPOJEe KaK HCTOYHUKY KM3HUM Ha 3emiie, OCHOBe e€
CYILLECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJIOTHYECKOM KyJIbTYphl: IPUOOPETEHUE OIBITA IUIAHUPOBAHMS TIOCTYIIKOB M OLIEHKU
MX BO3MOXKHBIX MOCJEICTBUMN I OKPYXKAIOIIeH Cpeibl;

OCO3HaHHUe T1100aIbHOI0 XapaKkTepa dKOJOTHYECKUX MTPOo0JIeM U MyTel UX pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh NMPHOOpETaeMble MPH U3YYEHUU OWMOJIOTUM 3HAHWUSA U YMEHUS NpPU pEIICHUU
npobJeM, CBS3aHHBIX C pallMOHAIBHBIM MPUPOJOINOIB30BaHUEM (COOJIIOJICHUE TPaBHJI MOBEIEHHUS B MPUPOIE,
HaIpaBJIEHHBIX HA COXpAaHEHHE PaBHOBECHS B 3KOCHCTEMAX, OXPaHy BUIOB, IKOCUCTEM, Oochepsl);

AKTUBHOE HENPUATHE JACHCTBUN, MPUHOCAIIMX BPEN OKpPYXarolled MPUPOJHOM Cpele, YMEHHE
MIPOTHO3UPOBATh HEOIATOMPUATHBIC SKOJIOTUYECKHE TTOCIEACTBUS MPEANPUHUMACMBIX ISHCTBUH U IPEOTBpAIaTh
UX;

HaJu4he pPA3BUTOTO HKOJOTMYECKOIO MBIIUICHHS, 3KOJOTMYECKON KYyJIbTYphl, OIBITA JAESITEIbHOCTH
9KOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUs PYKOBOJCTBOBATHCS MMM B IO3HABATEIbHOM, KOMMYHHKAaTUBHOW W
COLIMAJIbHON MTPAKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKON JEATENIBHOCTH SKOJIOTMUECKON HAIPaBICHHOCTH;



8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHUS HAYKH U
OOIIECTBEHHON NPAKTHKU, OCHOBAaHHOTO Ha JHAJIOTE KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBON M YUTATEIHCKOM KyJIbTYPBI KaK CPEJCTBA B3aUMOICHCTBUS MEXKIY JIFOIBMU U
IO3HAaHHWA MHUPA;

MOHUMAaHHUEe crenu(UK OUOJNIOTMHM KaK HayKd, OCO3HaHUA €€ poiu B (POPMHUPOBAHUU PANMOHAIBHOTO
HAy4YHOTO MBIIUIEHUS, CO3/IaHUU 1IEIOCTHOTO MPEICTaBICHU 00 OKPY’KaIOILEeM MHUpE KaK O €AMHCTBE MPHUPO/IBI,
YesoBeKa U 00IIECTBa, B TO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEN U PEIIEHUH MPOOJIEM COXpaHEHUs! TPUPOIHOTO
paBHOBECHS;

y6e)Kl[éHHOCTL B 3HAYUMOCTH OHOJIOTHU pI b COBpeMCHHOﬁ OUBUJIN3allUN: 06ecnequI/m HOBOI'O YPOBHA
pa3BUTHA MEIUIMHBI, CO3[JaHUE TMEPCHEKTUBHBIX OMOTEXHOJIOTHM, CHOCOOHBIX pelIaTh PEeCypcHbIE MPOOIEMbI
pa3BUTHA YEJIOBEUECTBA, TOMCKA MTyTEH BhIX0/1a U3 INI00ATBHBIX SKOJIOTHUYECKHUX MPo0JIeM U obecriedeH s mepexoia
K YCTOHYMBOMY DPa3BUTHIO, PALlMOHAJIHLHOMY HCIOJB30BAHUIO MPHUPOTHBIX PECYpPCOB M (POPMHPOBAHUIO HOBBIX
CTaHIApTOB KU3HH;

3aMHTEPECOBAHHOCTh B TOJYyYEHUU OHMOJIOTMYECKUX 3HAHUW B IENSAX TMOBBIIICHUS OOIIeH KyJIbTYpBHI,
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTU (PYHKIIMOHAIBHOW TI'PaMOTHOCTH OOy4YaromIuxcs,
dbopMupyeMoii pu N3yd4eHUN OHOJIOTHH;

IMIOHUMAaHHWEC CYHHOCTH MCTOAOB II03HAHHWA, HUCIOJIB3YEMbIX B CCTCCTBCHHBIX HAayKax, CIIOCOOHOCTH
UCIOJIb30BAaTh MOJTydYaeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHHUS SBJICHUHN OKPY>KAOILEro MUPa U MPOUCXOIALINX B
HEM U3MEHEHUH, yMEHHUe JieslaTh 000CHOBAHHBIE 3aKIIFOUEHHUS HA OCHOBE HAY4YHBIX ()aKTOB U UMEIOIINXCS JaHHBIX
C IIEJIBIO TIOJTYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSITEIIEHO MCIOIh30BaTh OMOJIOTHYECKHE 3HAHUS IS PEIICHHUs MPOOJIeM B peaTbHBIX
KU3HEHHBIX CUTYaIUsX;

OCO3HaHUE LIEHHOCTU HAYYHOU NeATEIbHOCTH, TOTOBHOCTh OCYILIECTBIIATh MPOEKTHYIO U UCCIIEI0BATEIBCKYIO
ACATCIIBHOCTD HHAWBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHMIO M CaMOOOPA30BaHUIO, K AKTUBHOMY MOJIYUYEHHUIO
HOBBIX 3HAHUH 10 OMOJOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHHUsSI ydeOHOTO mpenmera «buomornsy BKIIOUAIOT: 3HAYMMBIC IS
(bopMHPOBaHKS MUPOBO33PEHHSI 00YUAIOIIUXCS MEXAUCIUIUIMHAPHBIE (MEXITPEIMETHBIE) 0OIIIeHayYHbIE ITOHATHS,
OTpaKarolllie LEJIOCTHOCTh HAayYHOW KapTHHbI MHpa U CHeuu(UKy METOAOB MO3HAHUSA, HCIOIb3yEMbIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBIICHUE, MPOIECC, CHCTeMa, HAaydHBIH (akT, MPHHIUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIeOBaHue, HAONMIOIEHNe, W3MEpPEeHHEe, OJKCIEPUMEHT W JIPYTHX),
YHHUBEpCaJIbHbIE yueOHbIe NeHCTBHS (ITO3HABAaTEIbHBIE, KOMMYHUKATUBHBIC, PETYJIATHBHBIC), 00CCIIEUHBAIOIIIE
¢dopmupoBaHrue (YHKIIMOHAIBHOW T'PaMOTHOCTM W COLMAIBHOM KOMIIETEHIMH OOYyYaroIIMXCs, CIIOCOOHOCTh
00yyYaroImuxcs UCHOJIb30BaTh OCBOCHHBIE MEXIUCIMITTIMHAPHBIC, MUPOBO33pPEHYECKHE 3HAHUS M YHUBEPCAJIbHbIE
y4eOHbIC JCHCTBHUSA B MIO3HABATEIFHON M COIMATTLHOM MPAKTHKE.

MertarnpeamMeTHbIe pe3yIbTaThl OCBOSHHS TPOTPAMMBI CPETHETr0 00IIero 00pa3oBaHMs JOKHBI OTPAKATh:

OsJajieHNe YHUBEPCAIbHBIMHM YU4eOHBIMH O3HABATEIbHBIMHU 1CHCTBUSAIMM:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENTFHO (DOPMYITPOBATH U aKTYaIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIOJb30BaTh MPU OCBOECHUHU 3HAHMM NMPHUEMBI JIOTMYECKOIO MBIIUIEHUS (aHaiau3a, CUHTE3a, CPAaBHEHMS,
kinaccuukanuy, 000OIIECHNUs), PACKPBIBATH CMBICI OMOJIOTHYECKUX TOHATHH (BBLACTATH WX XapaKTEpHBIC
MPU3HAKH, YCTAaHABIUBATH CBSA3H C IPYTHMHU HOHATHAMH);

OIIPENeNIATh LENIU IEATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU MX JOCTHKEHMSI, COOTHOCUTD PE3YJIbTaThl
NESTEeIbHOCTH C TIOCTABJICHHBIMU LIESIMHU;



MCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS JIJIsl 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOM MPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIyKTUBHBIC, IETYKTUBHBIE, TIO AaHAJIOTUH ), BBISBIISATH 3aKOHOMEPHOCTH
Y IPOTUBOPEYHSI B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYJIUPOBATH BHIBOJBI M 3aKITIOYCHHUS,

MPUMEHSTh CXEMHO-MOJIETIbHBIE CPENCTBA JIs IMPEACTaBICHHS CYIIECTBEHHBIX CBSI3€i M OTHOILIEHUH B
U3y4aeMbIX OHOJIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYHIl Pa3HOrO pPOJa, BBISBICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTbIBaTh IJIaH peIeHus po0IeMbl C Y4ETOM aHAIN3a UMEIOLIMXCS MAaTePUATbHBIX U HEMaTepPHaIbHBIX
pecypcos;

BHOCUTb KOPPEKTUBBI B ACSITEIBHOCTb, OICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM, OLEHUBATH PUCKHU
IMOCJIEICTBUN NCATCIBHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSX PEAIBHOT0, BHUPTYaIbHOTO W KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCIeA0BaATEIbCKUE 1eHCTBUA:

BJIQJICTh HABBIKAMH Y4YEOHO-MCCIIEIOBATEIbCKOW W MPOEKTHOM JAEATEIbHOCTH, HABBIKAMH Ppa3pElICHHS
po06sieM, cliocOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY METOJIOB PEIlIeHUs] MPAaKTUYECKUX 3a/1ad,
MPUMEHEHUIO PA3TUYHBIX METOJIOB MO3HAHMUS,

WCTIOJB30BATh PA3IMYHBIC BHUABI JEATEIBLHOCTH IO IOJYYEHHIO HOBOTO 3HAHHS, €r0 HMHTEPIPETAIIH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B YUEOHBIX CHUTYallUsX, B TOM YWCIIE MPH CO3JaHUH YYEOHBIX M COIMAIHHBIX
MIPOEKTOB;

(dbopMUpOBAaTh HAYYHBIH THUI MBILIUICHUS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH, KITIOUEBHIMU MOHITHIMH H
METOIAMU;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIE 3a/Ja4d B OOpA30BATEIBHON MEATEIBHOCTH W JKU3HEHHBIX
CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIC CBSI3U U aKTyallM3MpPOBaTh 3ajlauy, BBIBUTATh TUMOTE3Yy €€ pelleHus,
HAXOJUTh apTYMEHTHI JUISl JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPHH PELICHUS;

aHAJTM3UPOBATh TOJYYCHHBIE B XOJE€ pEIICHUS 3aJadyd pPe3yJbTaThl, KPUTHYECKH OICHMBATh WX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

JaBaTh OLEHKY HOBBIM CHTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITH [I€JICHANIPABICHHBIN MMOUCK MIEPEHOCA CPENICTB M CIIOCOOOB JCHCTBHSI B TPOPECCHOHATHLHYIO
cpeny;

YMETh IEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U MPAKTHYECKYIO 00JIaCTH )KU3HEISSITEITLHOCTH;

yMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MIpe/jiaraTh OpUrHHANbHbBIE TIOJXOJbl U PEIIeHHs], CTABUTh MPOOJIEMBI U 3aauH,
JOTTyCKAOIINE aTbTePHATUBHBIC PEIICHUSI.

3) paGora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(POPMAIUU (TeKCTe yueOHOTro MocoOus, HAayYHO-TTOMYIISIPHON
TuTepaType, OHMONOTMYECKHUX CIIOBapsX W CHPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax maHHbIX, B WHTepHeTe),
aHATM3UPOBaTh HMH(POPMAIUIO pA3IUYHBIX BHIOB W (opM mpencTaBieHUs, KPUTUYECKH OICHHBATH €€
JTOCTOBEPHOCTH U HETIPOTHBOPEUUBOCTH;

dbopMynaHpoBaTh 3aMpockl M NPUMEHATh PA3JIMUYHbIE METOABl NPU IOUCKE U OTOOpEe OHMOIOrHYecKOi
nH(popManuy, HeOOXOAUMOH /ISl BBIMIOTHEHUS YIeOHBIX 3a7a4;

pHOOPETaTh OMBIT MCIIOJIE30BaHMUS WH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA, COBEPIICHCTBOBATH
KYJbTYypy aKTUBHOTO UCIIOJIb30BaHUS PA3TMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (hOpMY MpeAcCTaBICHUsT OMOJOTHYECKOM MHPOpMALuU (CXEMBI,
rpaduKu, TUarpaMMsl, TaOIHILIbI, PUCYHKH U IPYTOE);

MCIOJIb30BaTh HAYYHBIHN S3BIK B KaU€CTBE CPEJCTBA MPHU padboTe ¢ Ouonornueckoil nHhopmanren: npuMeHsITh
XUMUYECKHe, (PU3NUECKHe M MaTeMaTUYeCKHe 3HAaKW U CHUMBOJIBI, (HopMysibl, abOpeBHUaTypy, HOMEHKIATYPY,
UCIOJIB30BATh U MPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISIIHOCTH;



BJIa/IETh HABbIKAMU PACIO3HABAHUS U 3aIUTH HHPOpMAINK, HH(HOPMALMOHHONW 6€301MaCHOCTH JTMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU € CTBHAMM:

1) o0meHue:

OCYIIECTBIISITH KOMMYHHKAIIMH BO BcexX cdepax )KU3HU, aKTUBHO YYacCTBOBATh B IMAJIOTE WIIM JUCKYCCHUHU T10
CYILIECTBY 0OCY>KIaeMOoi TeMbl (YMEHUE 33/1aBaTh BOMPOCHI, BHICKA3bIBATh CYK/ICHUS OTHOCUTEIHHO BBINOJIHEHUS
npejaracMoi 3aJay, YYUTHIBATH MHTEPECHI U COrJACOBAHHOCTH MO3ULMHN JPYTHMX YYACTHUKOB JUAJIOTa WJIU
JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CPEJCTBA OOIIEHUS, TIOHUMATh 3HAUEHUE COI[MAIbHBIX 3HAKOB, MPEANOCHUIOK
BO3HHUKHOBEHHUS KOH(QIUKTHBIX CUTYallil, yMETh CMAT4aTh KOHMIUKTHI U BECTH MEPErOBOPHI;

BIIQJICTh PA3IMYHBIMU CIIOCOOAMH OOIICHWS M B3aMMOJICHCTBHS, MOHMUMATh HAMEPEHUS APYTHUX JFOJACH,
MIPOSIBIISATH YBAXKUTEIHHOE OTHOIICHHE K COOCCEHUKY U B KOPPEKTHOM Popme popMyTupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPECTB.

2) coBMeCTHAs JIesATeJIbHOCTD:

MOHUMATh W WCIOJIb30BaTh MPEHMYIIECTBA KOMAHTHOW W WHIAMBUAYAIbHOH pPAaOOTHI TpU pPEIICHUU
OMOJIOTrMYeCKOi TPOOIIEMbI, 000CHOBBIBATh HEOOXOAMMOCTh TPUMEHEHHUS TPYIIIOBBIX ()OPM B3aUMOJICHCTBHS TIPH
pelieHny yueOHoM! 3a1a4u;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JACUCTBUN C YYETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)XXJ0r0 4IeHa KOJUIEKTHBA;

MPUHUMATh LEJIU COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATH W KOOPAMHUPOBATH JIEUCTBUS MO €€
JOCTUKEHHUIO: COCTABIIATh IUIAH JCHCTBHUM, pacmpeneNsiTb poiad C y4éTOM MHEHHHM YYaCTHHKOB, OOCYXKIAaTh
pe3yJIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIA/Ia M KAXJAOT0 YYaCTHHUKA KOMaHIbI B OOLIUH pe3yJIbTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLIEHUBATh WJIEU C IO3UIMH HOBU3HBI, OPUTMHAIBHOCTHU, MPAKTUYECKOMN
3HAYUMOCTU;

OCYILECTBJIATh MTO3UTUBHOE CTPATETMYECKOE MOBECHUE B PA3JIMYHBIX CUTYALUSAX, NPOSBIATH TBOPUECTBO U
BOOOpaXkeHue, ObITh UHUIIMATHBHBIM.

OByaieHHe YHUBEPCAJIbHBIMH PEryJsiTUBHBIMU J1€HCTBUAMM:

1) camoopranuszaums:

HCIIOIh30BaTh OMOJIOTHYECKUE 3HAHUS ISl BBISIBJICHUS MTPOOJIEM U WX PEIICHUS B )KM3HEHHBIX M YUCOHBIX
CUTYaIHsX;

BBHIOMPATh HA OCHOBE OMOJOTHYECKUX 3HAHHWM IIEJIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOUX JICHCTBUSX U
MOCTYIIKaX IO OTHOLIEHUIO K JKMBOM IIPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITENTFHO ~OCYIIECTBIISATh TO3HABATENBHYIO JESTENBbHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTH U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4M B 00pa30BaTEIbHON AEATEIHPHOCTH U KU3HCHHBIX CUTYAIHSIX;

CaMOCTOATENIbHO COCTAaBJISATh TUIAH PEIIEHUs MPOOJIEMBI ¢ YYETOM HMEIOIIHUXCS PeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEAINIOYTEHUIM;

JIaBaTh OLIEHKY HOBBIM CUTYalIHSIM;

pacHIMpsITh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHUIM;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TIPOSBICHHUIO IMIUPOKOWH DJPYIUIMH B pa3HbIX 00JacTSIX 3HAHUM,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIA YPOBEHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYal[MsiM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLEHHUBATH COOTBETCTBUE
pe3yJIbTaTOB LEIISAM;

BJIa/IE€Th HaBbIKaMU MMO3HABATEJIbLHOM peiieKCHN KaK OCO3HAHUS COBEPILIAEMBIX AEUCTBUN U MBICIIUTEIbHBIX
MIPOLIECCOB, WX PE3yJIbTaTOB M OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peQUIeKCUM Ul OLIEHKH CHUTYyalllH, BHIOOpa
BEPHOTO PEILLICHUS;



YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX CHIKEHHIO;
MIPUHUMAaTh MOTUBEI U apIYMEHTBI IPYTUX IIPU aHAIIA3€ PE3YIbTaTOB AE€ATEILHOCTH,
3) npuHsATHE ce0s1 M APYTUX:

IPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPH aHAIN3€E PE3YJIbTaTOB JESATEIbHOCTH;
IPU3HABATh CBOE IIPABO U MPABO APYTUX Ha OIINOKY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIHH APYTOro YETIOBEKA.

INPEAMETHBIE PE3YJIBTATbDI

[Ipenmernsie pesynbTaThl ocBoeHHs mporpammbl COO mo Ouosnornu Ha 0a30BOM YpOBHE BKJIFOYAIOT
cneuupuyeckue g y4eOHOro mpeamera «buoONOTHs» HayyHbIE 3HAHHS, YMEHHUS MU CIIOCOOBI JEHCTBHIM IO
OCBOEHMIO, MHTEPIIPETAlMK ¥ NpeoOpa30BaHUIO 3HAHUM, BUJbI AEATEIbHOCTU M0 MOJYYEHHIO HOBOTO 3HAHMS U
IPUMEHEHMIO 3HaHUM B PAa3JIMUHBIX YUEOHBIX CUTYALMSIX, @ TAK)KE B PEATIbHBIX AKU3HEHHBIX CUTYaLUsAX, CBI3aHHBIX
c Ouonorueii. B mporpamme npenMeTHbIe pe3yIbTaThl IPEACTABICHBI 110 TOIaM 00y4eHUSI.

[IpenmMeTHBIE pe3yibTaThl OCBOEHUS yueOHOro npenmMera «buonorusy ¢ 10 knacce 10XKHBI OTpaXkarh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOIMU B CUCTEME HAy4YHOT'O 3HAHMsI €CTECTBEHHBIX HayK, B
(GOopMHpPOBAaHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHBI MUPAa U HAyYHOIO MHUPOBO33PEHHUsS, O BKIIAJE
POCCHUICKHX U 3apyOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOrHH, (PYHKIMOHAIBHON IpaMOTHOCTU YEJIOBEKA
JUIS pellieHus KU3HEHHBIX 33/1a4;

YMEHHUE PpacKpbIBaTh COJAEp)KaHUE OHOJOIMYECKUX TEPMHUHOB W IOHATHM: >XKU3Hb, KIIETKA, OPraHu3M,
MeTaboau3M (OOMEH BELIECTB U IPEBpallleHUe 3HEPruu), roMeocTas (caMoperysisnus), ypoBHEBasi OpraHu3arus
KHUBBIX CUCTEM, CAMOBOCIIPOU3BEIEHUE (PEIPOAYKIIMS), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JIaraTh OMOJIOTWYEeCKHe TeOpuH (KIeTOYHAsi, XpOMOCOMHAs, MyTallMOHHAs, EHTpAJIbHAS J0rMa
MOJIeKYyJIsipHO Omonorun), 3akoHsl (I. Mennens, T. Moprana, H. W. BaBunoBa) u yueHus (0 LEHTpax
MHOrooOpasusi M NPOMCXOXKIEHUS KyJIbTypHbIX pacteHudt H. V. BaBuiosa), ompenenstb TIpaHMIBI UX
MIPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHE BIAJETh METOJIaMU HAyYHOTO IMO3HAaHUS B OMOJIOTMU: HAOJIOJIEHUE U OMHCAHUE KUBBIX CHCTEM,
NPOIIECCOB U SIBJICHUH, OpraHu3alys M MpoBeJleHHe OUOJOTHYECKOro 3KCIEPUMEHTA, BBIABM)KEHHE THUIIOTE3BI,
BBISIBIEHHE 3aBHCUMOCTH MEXJAy MCCIEJyeMbIMU BEJIMYMHAMHU, OOBSCHEHUE TIOJYYEHHBIX pe3yJbTaToB,
UCIOJIb30BaHHBIX HAYYHBIX MOHSATHI, TEOPUH M 3aKOHOB, YMEHHE JeNaTh BBIBOABI HA OCHOBAHWU IOJYyYEHHBIX
pe3yJIbTaTOB;

YMEHHE BBIJEIATH CYIIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U DYKApUOT, OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHA BELIECTB M MPEBpAILEHHs] YHEPTUU B KIIETKE,
¢dboToCcuHTE3a, TIACTUYECKOIO0 U SHEPreTH4ecKoro oOMeHa, XeMOCHMHTe3a, MUTO03a, Melo03a, OII00TBOPEHUS,
Pa3MHOXKEHHU S, UHAUBHUIyaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3);

yMEHHE MPUMEHSTh MOJyuYeHHBbIE 3HaHUS A OObSICHEHHS OMOJIOTMYECKHX IMPOLIECCOB U SIBICHWM, IS
MPUHATHUS IPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM KU3HU C 1IEIbI0 0OecrieueHus 0€301acCHOCTH CBOETO 3/I0POBbSI
U 3JI0POBbS OKPYXKAIOIIUX JIOIeH, COOIIOJEHUST HOPM I'PaMOTHOTO MTOBEJICHHUS B OKPY’KalOIIel MPUPOIHOM cpeae,
MOHMMaHWE HEOOXOAMMOCTH HCIOJb30BAaHUS JIOCTHKEHUN COBPEMEHHON OHOJOTMM W OWMOTEXHOJIOTMH st
PaIMOHAIBLHOTO MPUPOI0NOIB30BAHNUS;

YMEHHE pelaTh 3JIeMEeHTapHbIe TeHETHUECKUE 3314l Ha MOHO- U JUTHOPUIHOE CKPELIMBAHKE, CLIETUIEHHOE
HacJleI0BaHHe, COCTABIIATH CXEMbl MOHOTHOPUIHOTO CKPELIMBaHMS JJIS TIpeJICKa3aHusl HAaCJIeJOBaHUS IPU3HAKOB Y
OpPraHHU3MOB;

YMEHHUE BBITIOHATH J1a00paTOpHBIC M MPAaKTHYECKHUE PabOThI, COOIOAATh IPaBUIIa MPU padoTe ¢ y4eOHBIM U
1a00paTOPHBIM 000pPYI0OBaHHEM;

YMEHHE KPUTHUYECKH OLEHUBATb M MHTEPIPETUPOBATh HHPOPMALUIO OHOJIOIMYECKOTO COJEPKAHMS,
BKJIIOYAIOIYIO [ICEBJOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHHUKOB (CpEICTBAa MAcCOBOM MH(OPMALUHU, HAYYHO-



HOMYJIAPHBIE MaTepUalbl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIENOBaHUI B OHOJOrMM, MEIULUHE,
OHMOTEXHOJIOTHUH;

YMEHHE CO31aBaTh COOCTBEHHBIC IUCHMEHHBIE M YCTHBIE COOOLICHHs, 0000mas OHOJIOTHYECKYIO
MH(POPMALHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIOJIb30BATh OHATUHHBIN anmnapar OMOJI0TUu.

IIpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce 10OIKHbBI OTPaXaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHHSI €CTECTBEHHBIX HAYK, B
(OopMHpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpAa W HAYYHOTO MHUPOBO33PEHHUS, O BKIIAJE
pocCHICKMX M 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOIMH, (PyHKIMOHAIBHON IPaMOTHOCTH YE€JIOBEKa
IUIsl pELIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHE DPACKpBIBaTh COACp)KaHUE OWMOIOTHYECKUX TEPMHUHOB M TOHSATUN: BUA, MOIYJSALUSA, TeHO(DOH],
SBOJIIOIMS, JBIOKYIIME CHIBI ((haKTOpbl) SBOJIIOLMH, NPHUCIOCOOJIEHHOCTh OPraHU3MOB, BHA000pa30OBaHHE,
9KOJIOTHYECKUE (DAKTOPBI, SKOCUCTEMA, MPOAYLIEHThI, KOHCYMEHThI, PEIyLIEHThl, LIENU MUTaHUsA, IKOJIOTHYecKas
nupamua, OuoreoneHos, ouocdepa;

yYMEHHE H3JIarath OHonoruyeckue teopuu (dBomonuoHHas teopus Y. JlapBuHa, CHHTETHUYECKass TEOPHS
SBOJIIOIIMK), 3aKOHBI W 3aKOHOMEpHOCTH (3apojbimeBoro cxoiactBa K. M. boapa, uepenoBaHusi riaBHBIX
HanpasieHui u nmyrei sBomonuu A. H. CeBepuioBa, yuenus o 6uocdepe B. . Bepnaackoro), onpeaensiTh rpaHULIbI
UX IPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BIIQJIETh METOJaMH HAay4YHOTO MO3HAHUS B OMOJOrMH: HAONIOJEHHE W ONMUCAHUE JKUBBIX CHUCTEM,
MPOIIECCOB U SIBJICHWH, OpPTaHU3aIMsl M MpPOBEICHHE OMOIOTHYECKOTO SKCIIEPHUMEHTA, BBIABIKEHHE THUIIOTE3BI,
BBISIBIIGHHE 33aBHCUMOCTH MEXJAy MCCIEJyeMbIMU BEJIMYMHAMHU, OOBSCHEHUE IOJYYEHHBIX pe3yJbTaToB,
UCIOJIb30BAHHBIX HAyYHBIX MOHATHUM, TEOPUH M 3aKOHOB, YMEHHE JejaTh BBIBOJbl Ha OCHOBAHUU I1OJyYEHHBIX
pe3yJIbTaTOB;

YMEHHE BBIJICNATh CYHIECTBEHHBIC NPU3HAKH CTPOCHHS OMOJOTMYECKHMX OOBEKTOB: BHJIOB, IOMYJISINH,
IPOAYLIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OLEHO30B U 3KOCUCTEM, OCOOEHHOCTH IPOLIECCOB:
HACJIe/ICTBEHHONH M3MEHUMBOCTH, €CTECTBEHHOr0 OTOOpa, BHI000pa30BaHMs, MPUCHOCOOIEHHOCTH OPTraHU3MOB,
NEHCTBUS DKOJOTMYECKUX (PAKTOPOB HAa OpPraHuM3Mbl, MEPEHOCA BEIIECTB W IMOTOKA SHEPIUU B IKOCUCTEMAX,
AHTPOIIOTEHHBIX M3MEHEHHH B DKOCHCTEMAax CBOEH MECTHOCTH, KPyroBOpOTa BEHIECTB M OMOTCOXMMHYECKHX
IIUKIIOB B Ouocdepe;

YMEHHUE MPHUMEHATh MOJY4YEeHHbIE 3HAHMUSA AN OOBSICHEHUs OMOJOIMYECKHX IPOLECCOB M SBICHUH, A
TIPUHATHS TPAKTHYECKUX PEIICHUI B TOBCEAHEBHOM KU3HHU C IETIbI0 00ecreueH s 0€30MacHOCTH CBOETO 3/I0POBbS
U 3/10pOBbs OKPY’KAIOILIUX JIFOJIEH, COOII0IEHNS HOPM I'PaMOTHOTO TIOBEJIEHUS B OKpY’Kalolllel pUpOIHOI cperie,
MOHMMaHWE HEOOXOAMMOCTH HCIOJb30BaHUS [OCTHKEHUN COBPEMEHHON Ouojoruu [uisi palroHAJIbHOTO
IPUPOJIOTIOIB30BAHHUS;

YMEHUE pelIaTh 3JIeMeHTapHble OMOJOrMUECKUE 3a/1a4l, COCTABIIATh CXEMBI [IEPEHOCA BEIIECTB U SHEPTUU B
JKOCHCTEMaXx (LIeTH MUTaHMUs);

yMEHHE BBINOJIHATDH Ja0OpaTOpHbIE U MpaKTUYeCKhe paboThl, COOII0aTh MpaBuia Npu padoTe ¢ y4eOHbIM U
1a00paTOPHBIM 000pPYI0BaHHEM;

yMEHUE KPUTUYECKH OLEHHBAThb M MHTEPIPETUPOBATh HH(POPMALIUIO OHOJIOIMYECKOTO COJEPKaHMS,
BKJTIOYAOIIYO TICEBJOHAYYHBIE 3HAHHS W3 PA3IMIHBIX MCTOYHHUKOB (CPEICTBA MAacCOBOW MH(OPMAINH, HAYIHO-
MOMYJISIPHbIE MaTepHalibl), pacCMaTPUBATh INI00AbHBIE SKOJIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH, (OPMUPOBATH
10 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO03/1aBaTh COOCTBEHHblE NHCbMEHHBIE W YCTHbIE COOOIIEHHs, 0000mas OHOIOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAaMOTHO MCIIOIH30BATh TOHATHIWHBINA anmapaT ONOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHMUE
10 KJIACC

HaumeHoBaHue pa3/ieioB U TeM

KoanuyecTBO 4acoB

duekTpoHHbIE (LM (pPOBbLIE)

Ne i/m Konrposbnsie IIpakrnyeckue
NMPOrpaMMblI Bceero o0pa3oBaTeIbHbIE PeCypChl
padoThI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbIe cCTEMBI U UX OpPTaHHU3aIUS 1 https://m.edso0.ru/5ST7SVKFTX
3 XUMHUYECKUH COCTAaB U CTPOEHUE KIICTKH 8 1 https://m.edsoo.ru/YTLWWIJEO
4 KuzuenesreabHOCTb KJIETKH 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHOICHHE 1 HIHBIIYAJILHOC pasBiTie 5 1 https://m.edsoo.ru/GF6W1A7C9
OpraHU3MOB
H
6 ACIIC/ICTBEHIOCTR 1 HIMEIIHBOCTD 8 1.5 https://m.edsoo0.ru/ONPNXJ7X6
OpPTaHHU3MOB
7 Cenexiumst opranu3mMos. OCHOBI 3 https://m.edsoo.ru/2EY34NEHR
OHMOTEXHOIOTHHI
8 PesepBHOE Bpemst 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 0 4



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KUIIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM pPOBbLIE)
Ne ii/mm Konrpoabnbsie IIpakTHueckue
MPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChI
padoThI padoThI
1 DBOJOLMOHHAS OUOIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHHKHOBCHIC H PaspITTe JsHH Ha 9 0.5 https://m.edsoo.r/OFLS81YBS
3emiie
OpranusMebl B OKpY>Karomias cpeaa 5 1 https://m.edsoo.rt/XNFOD96AA
4 Co00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI https://m.edsoo.ru/ WXWAVS56F
PesepBHOe Bpems https://m.edsoo.ru/T3R3IFWNON
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.5



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




INOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
KosmnuecTBo yacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
1 buonorus B cucreme Hayk 1 https://m.edsoo0.ru/O2T4D1UIS5

Meto1bl TO3HAHUS KUBOU MPUPOIBI.
[TpaxTrueckas padota Ne 1

2 «HMcnonp30oBaHne pa3IuvYHBIX METOIOB 1 0.5 https://m.edsoo.ru/GAB23860W
PU U3YUYCHUH OMOJIOTUYECKUX

00BEKTOBY

buonornueckue CUCTCMBI, ITPOUCCChI U UX
HU3YUCHUC

1 https://m.edsoo0.ru/A7VOYD215

X 5| .B
4 HMITHECKHI COCTAB IICTKH. BOJa 1 https://m.edsoo.ru/L17LI590V
MI/IHepaJH)HI)Ie COJIn

5 benku. CoctaB u cTpoeHue 0eaKoB 1 https://m.edsoo.ru/V33INUWSW

depMeHThl — OMOJIOTHYECKHE
Katanuzaropsl. JlaboparopHas pabora Ne
6 | «3ydeHne kaTanuTHYECKOU 1 0.5 https://m.edsoo.ru/VBPPPBGCD
aKTUBHOCTH (pepMEHTOB (Ha IpUMepe
aMMJIa3bl WM KaTanasbl)»

7 VYrnesoasl. JIunuast 1 https://m.edsoo.ru/OJ7NFITI5

8 Hyxneunosbie kucnotsl. ATO 1 https://m.edsoo.ru/WOELRA9B3
4t .

9 CTOPIL H METO/IBT HIYHEHI KTCTRH 1 https://m.edsoo.ru/JXQMJOGM3
Knerounas Teopus

10 KieTka xak mesocTHas XuBas CUCTEMA 1 https://m.edsoo.ru/ XDCLRAF1Q

CrpoeHne 3yKapruOTHUECKOM KIIETKH.
11 JlaboparopHas padota Ne 2 «3yuenue 1 0.5 https://m.edsoo.ru/KZOIWSLIY
CTPOEHHS KJIETOK PacTeHUH, )KUBOTHBIX,



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY

rpuOOB 1 OaKTEPHid MO MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpENapaTax u ux

OIHACAHHE»
12 OOMeH BeIIeCTB WM METab0IM3M 1 https://m.edsoo.ru/LOB3I3XYZ
13 ®dotocuHTe3. XEMOCHHTE3 1 https://m.edsoo.ru/V882FDGSF
14 DHepreTuyeckuii oOMeH 1 https://m.edsoo.ru/T2LVIES3L
JKu3HeHHBIN MK KIeTKU. [{enenue
KIeTku. Muto3. JlabopaTopHast pabora Ne
15 3 «Habmronenre MuTo3a B KJIETKaxX 1 0.5 https://m.edsoo.ru/COINPWLF4
KOHYHKa KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax
16 fng:;Teg Ocmca. Peaxitus MaTpHIHOro 1 https://m.edsoo.ru/540F4L77W
17 Tpancnsnus — OnocuHTE3 OelIKa 1 https://m.edsoo.ru/TFDKDDWWM
18 Hexnerounsie ¢hopmMbl )KU3HE — BUPYCHI 1 https://m.edsoo.ru/9PGSSFAJB
19 @DopMbI pa3MHOXKEHHS OPIraHU3MOB 1 https://m.edsoo.ru/2JL XB4AOR
20 Meiios 1 https://m.edsoo.ru/SNUXKO0X86
OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
kieTok. Omnonorsopenue. JlabopaTtopHas
21 pabora Ne 4 «M3ydyeHue ctpoeHus 1 0.5 https://m.edsoo.ru/C291L.4DXBS8
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 1 https://m.edsoo.ru/MA4T8LSAD
23 Eiﬁ:;jﬂ;::zm © HACHEACTECRHOCTH 1 https://m.edsoo.ru/HESOD768U
3aKOHOMEPHOCTH HACTIEAOBAHUS
24 npu3HaKoB. MoHOrubpuaHOE 1 https://m.edsoo.ru/YYQSGIOWI2
CKpCIIBaHNE
25 JUrHOpHAHOE CKpCLIBAHHE. 3AKOK 1 https://m.edsoo.ru/YSNANQ65V

HE3aBHUCUMOI'O HACJICOOBAaHUA IIPU3HAKOB



https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V

26

27

CueruieHHOe HacJIeI0BaHUE TIPU3HAKOB.
JlaboparopHuas pabota Ne 5 «M3yueHue
pEe3yJIbTAaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y
Np030(GHUITbl HA TOTOBBIX
MHKpOIIperapaTax»

I'eneruka nmona. Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

0.5

https://m.edso00.ru/P2SQ5ZGN2

https://m.edso00.ru/3GYGV47YM

28

H3menunBocTs. Henacnencreennas
M3MEHYHMBOCTH. JlabopaTopnast pabota No
6. M3yuenne Moau(pUKaIIMOHHON
W3MEHYHBOCTH, IOCTPOCHUE
BapHAIIMOHHOTO PsiZia U BapUAIlHOHHOM
KpUBON»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

HacnencrBennast “3MEHYMBOCTb.
Jlabopatopnast pabota Ne 7. « Ananu3
MyTalui y Ipo30(UIIBI Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

31

32

T'e”eTnka yenoBeka

PesepBHriit ypok. O000IIeHHE 110 TEME
«HacnencTBeHHOCTh M HI3MEHYHBOCTD
OpTraHU3MOB»

CeJ'IeKI_II/ISI KaK HayKa U Imponecc

https://m.edsoo.ru/ XU9SFS3GA

https://m.edsoo.ru/E2IXRS2EB

https://m.edso0o0.ru/3128P31.98

33

34

MeTobl U JOCTUAKEHHUS CEIICKIIUHI
pacTeHUM U KUBOTHBIX

buorexnonorus kak OoTpaciib
IMMPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

34

https://m.edso00.ru/JSK3Q6WO0J

https://m.edsoo.ru/TAKI9E62K



https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KUIIACC

KoanuecTBo 4acoB

Hara DJIeKTPOHHBbIE HU(POBHIE
Nen/m = Tema ypoka Kontpoabusbie IIpakTnueckue
Bcero u3yuyeHHsi 00pa3oBaTebHbIE PeCypChI
padoThI padoThI
1 DBOJIIOIHS M METOJIBI €€ M3yYCHHS 1 https://m.edsoo0.ru/6KWQI9KBKU
nu i 00
2 CTOPI PASEITIA pEACTARICHII © I https:/m.edsoo.r/0SWC47SSX
IBOJIIOIIH
3 MuKpOo3BOITIOIHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Momynsnus kKak 3JIeMEHTapHas SIUHUIIA
. JIab 0
4 SEA 1 SBOIOTRH, FbOpaTOpRAs pabota 1 0.5 https://m.edsoo.ru/D3UCLTSOF
Ne 1 «CpaBHeHu€e BUIOB 110
MOP(OJIOTHUECCKOMY KPUTEPHIOY»
5 ABimicyiuue cuitbt (O1eMEHTApHELC 1 https://m.edsoo.ru/3EH6CNOWI
(haKTOPBI) SBOJIOLIHH
6 EcrecTBenHslit 0TOOp U €ro (hopMbI 1 https://m.edsoo.ru/DY32BUDOO
Pe3ynbraThl 3BONIOIHN:
MPHUCIIOCOOJICHHOCTh OPTaHU3MOB U
0 . JIab 0
7 BIVIOODPASOBANIE. TAbOpATOPHA PAboTa 1 0.5 https:/m.edsoo.r/WAJHSTLOB
No 2 «Onucanne mpucrnocoOIeHHOCTH
OpraHu3Ma u €€ OTHOCUTEILHOTO
XapaxkTepa»
Hanpanenust u myTu MaKpo3BOJIIOLMH 1 https://m.edsoo.ru/PI1FIOYV3
9 Heo6paTumocTs 3BoIOLIMU 1 https://m.edsoo.ru/CLA9VCSJJ
" 3 ,
10 CTOPT FCHSHI Ha SEMIE 1 METOART €€ 1 https://m.edsoo.r/MJYY IMVX7
H3yYEHUS
11 I MrIOTesBI MPOHCXOAACHILT HKHSHI Ha 1 https://m.edsoo.rt/EKNHXBOS2
3emiie
P 3
12 AABITHE NI HA JOMIIC HO opaM 1 1 https://m.edsoo.ru/ECINSTF62

nepuojam



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62

OCHOBHBIC 3TAIIBI 3BOJIIOIIUH
PACTUTCIILHOTO U )KUBOTHOT'O MHPaA.

13 [IpakTrueckas padota Ne 1 «M3ydenue 0.5 https://m.edsoo.ru/7K1LYOSCT
HCKOITAEMBIX OCTaTKOB PACTCHUH U
KUBOTHBIX B KOJIJICKIIHSIX)

14 CoBpeMeHHas cucTeMa OPraHHYECKOro hitps:/m.eds0o.ru/ WSEXNOY AK
MuUpa

15 DBOJIOIMS YeJI0BeKa (aHTPOIOTeHE3) https://m.edsoo.ru/ADV3JERUE

16 JlBIniy e CIutst ((paKTops) https://m.edsoo.r/D7JIZMBYPQ
aHTpOIIOreHe3a

17 OCHOBHBIE CTaMH YBOJIOIUH YeTIOBEKA https://m.edsoo.ru/14G19MQ4K

18 Hlenopeteckue pachl i MPHPOAHLIE https://m.edsoo.ru/XL7QKCS5PK
aJlanTaluy 4eJ0BeKa
PesepBHrlil ypok. O6001IeHNE 110 TeMe

19 «BO3HMKHOBEHWE U Pa3BUTHE KU3HHU Ha https://m.edsoo.ru/R6L7VY2GB
3emiie»

20 DKOJIOTUs KaK HayKa https://m.edsoo.ru/K46KONS61

21 Cpestel OGHTARN H DKOTOTHICCKHE https://m.edsoo.ru/DCOIEUICY
(bakTopbl
Abuotnueckue (akropsl. JlaboparopHas
pabota Ne 3. «Mopdomnoruueckue

22 0COOCHHOCTH PACTCHHIH H3 Pa3HbIX MECT 0.5 https://m.edsoo.ru/G7NF3P1NM
obutanus». JlaboparopHas padota Ne 4.
«BrustHIE cBETa HA POCT M pa3BUTHE
YEPEHKOB KOJICYCa

23 buotnueckue hakTopsl https://m.edsoo.ru/A6ZEMGNQR
DKOJIOTHYECKHE XapaKTepUCTUKU

24 momyststtii. Hpakririeckas padota No 2 0.5 https://m.edsoo.r/X42J6ABRN

«IToacd€r MIOTHOCTH MOMYJIALIMI Pa3HbIX
BUJIOB PACTEHUID)



https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN

25 Coo0riecTBa OpraHU3MOB — OHOIEHO3 1 https://m.edsoo.ru/0T2K1PNGZ

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edsoo.ru/SILIRWZMR
OCHOBHBIE TIOKA3aTEeJIN YIKOCUCTEMBI.

27 Dxonorunueckue nupamuabl. CBoicTBa 1 https://m.edsoo0.ru/NSTEWOGPE
skocucteM. CyKueccus

28 [TpupoHbIe 5KOCHCTEMBI 1 https://m.edsoo.ru/ WIDMMUBCS5

29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 https://m.edsoo.ru/ WRS65U3WC
b — 11100

30 Hocepa — MI0GATEHAS SKOCHCTEMa I https:/m.edsoo.ru/2X1VGS5Q18
3emiu

31 3aKOHOMCPHOCTH CYIICCTBOBANH 1 https://m.edsoo.ru/V5JT6B38Z
ouocdepsr

32 YenoseuecTBO B Onochepe 3eminu 1 https://m.edsoo.ru/HXCDHPXDJ

33 COCYIIECTEORARHE NIPUPOEI I 1 https://m.edsoo.ru/187G37606
YeJI0BEUYECTBA
PesepBHEIit ypok. O000IICHHE TEMBI

34 1 https://m.edsoo.rt/SWS5XCF3K6
«Coo0111eCTBa ¥ HKOJIOTUYECKUE CHUCTEMBI

OBUIEE KOJIMYECTBO YACOB I10 14 )5

[MPOT'PAMME



https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTaThl 0CBOEHNSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMbl CpeHero 001ero ooOpa3zoBaHus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJOTHUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ((OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpPa U HAyYHOTO MHPOBO33PEHUS; O BKJIAJEC POCCHUCKUX U 3apyOC)KHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH; (PYHKIHMOHAIBHONM TI'PaMOTHOCTH 4YeJIOBEKa JUIs

PCUICHUA )KU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COAEpkKaHHE OHOJOTMYECKHX TEPMUHOB U TOHSATHIl: KU3HB,
KJIETKa, OPraHu3M; MeTabom3M (0OOMEH BEIIECTB U MPEBPAIICHNE SHEPTHH), TOMEOCTa3
(camoperyssanusi), YpoBHEBasi OpPraHM3alvs >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEIICHUE

(perO,I[YKI_II/IH), HaCJICACTBCHHOCTb, N3MCHYHUBOCTb, POCT U PA3BUTHC

YMeHnue uznaratb OMOJIOTHYECKUE TeOpUH (KJIETOYHAs,, XPOMOCOMHasI, MyTallHOHHAs),
3akonbl (I. Mennens, T. Moprana, H.M. BaBunoBa) u ydeHus (0 LEHTpax
MHOT000pa3us U MPOUCXOKICHUS KyIbTYpHBIX pacTenuid H.W. BaBunosa), onpenensars

r'paHUlbl UX IPUMEHUMOCTHU K JKUBBIM CUCTEMAaM

VYMmenue BJIaACTb METOAAMU HAYYHOTI'O ITIO3HAHUSA B Oouonoruu (Ha6J'IIOI[eHI/I€ " OITMCAaHUEC
JKHUBBIX CUCTEM, ITPOLECCCOB U ﬂBHeHHﬁ; opraHu3anyvs U IMpOBCACHHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABH)XCHHC T'UIIOTEC3hI; BBIABJICHUC 3aBUCHUMOCTH MCKIAY
HCCIICAyCMbIMHA BCIIMYNHAMU, 00BsICHEHHE MMOJIYYCHHBIX PpE3yJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/IfI, TGOpI/Iﬁ M 3aKOHOB, YMCHHUC J€JIaTb BBIBOJbI Ha

OCHOBaHUU MOJYYEHHBIX PE3YJIHTATOB)

YMeHHE BBIIEIATh CYIIECTBEHHBIC IPU3HAKU BUPYCOB, KJIIETOK IIPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHMU3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEIIECTB W TPEBpAIllCHUs OJHEPrHH B KiIeTKe, (OTOCUHTE3a, IJIACTUYECKOTO U
DHEPreTHYECKOro OOMEHa, XEMOCHMHTEe3a, MHTO03a, Meio3a, OIJIOJOTBOPECHHS,

Pa3MHOXKEHHUS, UHAUBHUIYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3)

YMeHue npUMeHSTh MOJIyYeHHbIE 3HaHUS U1 00BSICHEHUS! OMOJIOTUYECKUX MPOLIECCOB
W SIBJICHUH, JUTSI IPUHATHS MPAKTUHYECKUX PEIICHUH B TIOBCEIHEBHOW XU3HH B IIETISX
obecriedeHrs: OE30MAaCHOCTH CBOETO 3[0POBbS M 370POBbS OKPYXKAIOIIUX JIFOJAEH,
COOJIFOJICHUSI HOPM T'PaMOTHOTO IOBEJIEHHUs B OKpY’Kalolled NpUpOAHOI cpene;
MOHUMaHHE HEOOXOJAUMOCTH HCIIOJIb30BAHMSI JOCTI)KEHUH COBPEMEHHOW OMOJIOTHH H

OMOTEXHOJIOTHH /IS PAIlMOHAIIBHOTO MPUPOIOTIONE30BaAHUS

Vmenune peiiatb SJICMCHTAPHBIC TCHCTUYCCKHUE 3aJadud Ha MOHO- H ,Z[I/II‘I/I6pI/II[HOC
CKpC€IIMBAHUE, CHCIJICHHOC HACJICI0BAHUC, COCTABJIATH CXEMBI MOHOFI/I6pI/II[HOFO

CKpCHIUBaHUA IJIA NPCACKa3aHud HACIICAOBAHUA IPU3HAKOB Y OPraHu3MOB




YMeHue BBITOTHATH J1a00paTOpHbIEC U MPaKTHYECKUE padoThl, COOMI0OATh IpaBUiIa IpU

pabote ¢ yueOHBIM U 1a00paTOpHBIM 000PYI0OBaHUEM

10

11 KJTACC

Kox
NpoBePsSIEMOro
pe3yJabrara

YMeHne KpUTHYECKH OLIEHUBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO OHOIOTHYECKOTO
COZIepKaHUsl, BKJIIOYAIOLIYIO IICEBAOHAYYHBbIE 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB
(CMH, nHay4yHO-IOMYJISIpHBIE MaTepHalbl); STHUYECKHE AaCMEKThl COBPEMEHHBIX

HCCIIEIOBaHUI B OMOJOTHH, MEAULIMHE, OMOTEXHOJIOTHH

YMmeHue co3gaBaThb COOCTBEHHbIE NUCBMEHHBIE U YCTHBIE COOOIIEHUs, 00001mas
OMOJIOTHYECKYI0 MH(DOPMAIIUIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO UCIOJIB30BATh

MOHATUMHBIN anmnapaT OuoJorun

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
MPOrpaMMbl CpeHero o01ero ooOpa3oBaHus

CpopMUpOBaHHOCTH 3HAHHI O MECTE U POJIK OMOJIOTHMH B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa ¥ HAyYHOTO MHPOBO33PEHUS; O BKIAJEC POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTHE OWOJOTHHU; (PYHKIMOHAIBHONW TI'PaMOTHOCTH YeJOBeKa s

PEIICHUS JKU3HCHHBIX 3a/1a4

YMeHue packpblBaTh CoJiepKaHUe OHMOJIOrMYeCKHMX TEpPMUHOB U IOHATUH: BUJ,
MOMYJISAMsS, TEeHOPOH[, D3BOJIOLUS, JABIKYIIME CUIbl ((aKTOpbl) SBOJIIOLMH,
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, JKOJIOTHYECKUE (DAKTOPHI,
9KOCUCTEMA, MPOIYLIEHTHI, KOHCYMEHTBI, PEAYLEHTHI, LIENIN NMUTAHUSA, dKOJIOIMYECKas
nupamua, buoreoreHos, buochepa

YMmeHue uznaraTh Ouosorudeckue Teopuu (3BoironvoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKass TEOpHUSl DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJbIIIEBOIO
cxonctBa K.M. bapa, uepenoBanus INIaBHBIX HANpaBlIeHWHA W myTei sBosronuu A.H.
CeBeprioBa, yueHuss o Ouocepe B.M. Bepnaiuckoro), ompenenst TpaHHUIBI HX

IMPUMCHUMOCTH K XUBBIM CUCTCMaM

YMeHue BiaieTh METOJaMU Hay4YHOTO MIO3HAHU B OMosoruu (HaOIroieHue U OTMCaHHe
KHBBIX CHUCTEM, IPOLIECCOB U SIBIICHUI; OpraHu3alus U MpoBeJeHNuEe OUOJIOrMYECKOro
JKCIIEPUMEHTA,  BBIJBWKCHHE TUIIOTE3bl;  BBIABICHWE  3aBUCHMOCTH  MEXKIY
HCCIIEAYEMBIMU BEJIMYMHAMU, 00BsiICHEHHE MOJIyYEHHBIX pe3yabTaTOB,
HCIIOJIb30BAaHHBIX HAYYHBIX IIOHATHH, TEOPUM U 3aKOHOB; YMEHME JI€JIaTh BBIBOJBI HA
OCHOBAHUH TOJyYEHHBIX PE3YJIHTATOB)

YMeHue BBIICNATh CYIIECTBEHHBIC NMPHU3HAKU CTPOCHHUS! OMOJOTMYECKHX OOBEKTOB:
BUJIOB, TOIYJISALUH, MPOIYLEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OHMOTCOLEHO30B U

OKOCHUCTEM, 0COOCHHOCTH mponeccoB HACJIEICTBEHHOM HU3MCHYHBOCTH, CCTCCTBCHHOI'O




orOopa,  BHI000pa30BaHMs,  NPUCIOCOOJIEHHOCTH  OpPraHU3MOB,  JEHCTBUSA
HKOJIOTUYECKUX (aKTOPOB HA OPTraHU3MBI, MEPEeHOCa BEIIECTB M IMOTOKA PHEPTUU B
IKOCHUCTEMAax, AHTPONOTCHHBIX W3MEHEHHH B 5SKOCHCTEMax CBOEH MECTHOCTH,

KpyTroBOpPOTa BEILIECTB U OMOTe0XHMUYECKUX LIUKIIOB B Ouocdepe

YMeHue nNpuMeHATh MOJy4YeHHbIE 3HAHUS 17151 OOBSICHEHHsI OMOJIOTMYECKUX MPOIIECCOB
U SIBJICHUH, JUIS MPUHATUS NPAKTUYECKUX PEIICHUI B IMOBCEIHEBHON KHM3HH B LIEISIX
obecriedeHrs: OE30MACHOCTH CBOETO 3J0POBbS M 3I0POBBS OKPYXKAIOIIUX JIFOJACH,
COOMIOAICHUST HOPM TPaMOTHOIO IMOBEACHUS B OKpY’KalOLIeH NpPUPOTHON cpene;
MMOHMMAaHKUE HEOOXOIMMOCTH HCIOIb30BaHUS JOCTHKEHHUI COBPEMEHHON OMOJIOTHH AJIs

palluoOHAJIBHOI'O TPpHUPOAOII0JIb30BAHUA

Vmenue peliaTh 3JICMCHTAPHEBIC OMOJIOrHYECKHUE 3aaa4u, COCTABJIATE CXEMBI IIEPEHOCA

BELIECTB U SHEPTUU B dKOcHcTeMax (Lenu MUTAHUs)

YMeHue BBINOJIHATh na6opaToprle H IIPAKTUYICCKUC pa6OTI>I, CO6J'IIOI[8.TB IIpaBujia IIpru

pabote ¢ y4eOHBIM 1 1a00paTOpHEIM 000PYT0OBaHUEM

10

YMeHne KpUTHYECKH OLIEHUBATh U HHTEPIIPETUPOBATh HHPOPMAIIUIO OHOIOTHIECKOTO
COJIEp’KaHusl, BKJIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHMSI M3 Pa3IMYHBIX HCTOYHUKOB
(CMMU, HayyHO-TIOMYJISIpHBIE MaTEPHUAIIbI); pACCMATPUBATh II100ATbHbBIE IKOIOTUYECKUE
MpoOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHIO K HHUM COOCTBEHHYIO

ITO3HUIIHNIO

YMeHue CcO31aBaThb CcOOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H_[€HI/I$I, 060611_[35{
6I/IOJ'IOFI/I‘-I€CKYI-O I/IH(l)OpMaHI/IIO N3 HECKOJIBKNX MCTOYHHUKOB, 'PaMOTHO HMCIIOJbB30BAaTh

MOHATUMHBIN anmapat OuoJorun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

buonorus xak Hayka

1.1

Buonorus — Hayka o xuBoi npupoze. Pons 6uonoruu B GopMHUpOBaHUN COBPEMEHHOM HAyYHOU

KapTUHbI MHPA. CucremMa OMOJIOTHYECKHX HayK

1.2

Metoapl TO3HAHUS JXUBOW MNpHPOAbl (HAOIIOAEHUE, SKCIIEPHUMEHT, OINUCAHHWEe, H3MEpEeHUe,

KJ'IaCCI/I(bI/IKaI_[I/IH, MOJCIUPOBAHUC, CTATUCTUYCCKAs 06pa60TKa )IaHHbIX)

JKuBble cucTeMBl U HX OpraHu3anusa

2.1

2.2

3.1

JKupble cucrembl (OMOCUCTEMBI) Kak IpeaMeT u3yudeHus: ouonoruu. CBoHCTBa OMOCHCTEM U HX
pazHooOpasue

YpoBHU OpraHu3aiuu OHOCUCTEM: MOJICKYJISIPHO-TEHETUYCCKHIA, KJICTOYHBIH, OpPraHu3MEHHbIH,
O JIIIUOHHO-BUIOBOM, IKOCUCTEMHBI, OnochepHbIit

XUMHUYECKUH COCTAaB U CTPOCHUE KIICTKU

XUMHUYECKUH COCTAB KICTKH. XUMHYECKUE IIEMEHThI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTHI. Boa

N MUHCpAJIbHBIC BCIICCTBA. CDYHKIII/II/I BOABI 1 MUHCPAJIIbHBIX BCHICCTB B KIICTKC. HOI[I[Gp)KaHI/IC

OCMOTHYECKOro Oajianca

3.2

benku. CoctaB u ctpoeHue 0enkoB. AMHUHOKHUCIOTBI — MOHOMEpHI OenkoB. HeszameHumbie u
3aMEHUMbIE aMHUHOKHCIIOTHl. AMUHOKHUCIOTHBIH COCTaB. YPOBHM CTPYKTYphl O€IKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOpUYHAs, TPETHYHAs U YETBEPTUYHAS CTPYKTypa). XHUMHYECKHE
cBoiicTBa OenkoB. buosnoruueckue GyHKIUN OEIKOB.

®epMeHThl — Ouojoruyeckue katanuszaropbl. CrTpoeHue (¢epmMeHTa: aKTHBHBIA LEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamubbpl. Otinuus  ¢pepmMeHTOB  OT

HCOPTaHNYCCKUX KAaTalIn3aTOPOB

33

34

3.5

VYraeBoasl: MOHOcaxapuIsl (TJIHOKO3a, pubo3a W Je30kcupubo3a), aucaxapuabl (caxaposa,
JaKTO3a) W TOJHcaxapuabl (Kpaxmai, TJIMKOTeH, Ieiutrono3a). buonormueckue (yHKIMM
YTJIEBOIOB.

Jlunuapl: TpUrmMuepuabl, crepoubl, gpochonununsl. 'uapopmibHO-ruapOodhOOHBIE CBOMCTBA.
Buonornyeckue ¢pyHkumu munuaoB. CpaBHEHHE YII€BOAOB, OEIKOB U JIMIUAOB KaK HCTOYHUKOB

SHEPrUU

Hyxneunossie kucnorsl: JJHK u PHK. Hyxneotuasl — MOHOMEpBl HYKJIEMHOBBIX KHCIIOT.

Crpoenue u pynkuuu JJHK. Ctpoenue u ¢pyuxiuu PHK. AT®: crpoenue u pyHkuuu

Huronorusa — Hayka o kietke. Knerounas reopust. MeTo 1l H3y4eHHs KIETOK

3.6

Knerka kak wnemoctHas sxuBas cucrema. OOmiMe NpU3HAKM KIETOK: 3aMKHYTas Hapy)KHas

MeMOpana, monekyisl [JHK kak renernueckuii ammapar, cCucTeMa CHHTE3a 0eKa




3.7

Tumbl  KJIETOK:  JdyKapHOTHUYecKass M Npokapuotuueckas. OCOOCHHOCTH  CTPOCHHUS
npokapuoTuyeckoit kinetku. Kierounas crenka 6akrepuii. CTpoeHHE 3yKapuOTHYECKOH KIETKH.

OCHOBHBIE OTIINYHS PACTUTEIILHOMN, YKUBOTHOM U TPUOHOMN KIIETKH

3.8

3.9

3.10

4.1

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIIETOYHAas CTEeHKa, TIJIMKOKAJIUKC, WX (QyHKIUH.
[Ina3maruueckas memOpana, e€ cBoWcTBa W (yHkuuu. [luromnazma u e€ OpraHouIbL.
OnnomeMOpaHHBIE OpraHoubl KIETKU: dHaoruazMatiueckas cetb (DIIC), ammapar [Nombmxw,
mu30coMBbl. [loyaBTOHOMHBIE OpraHOM]IBI KJIETKU: MUTOXOHApHUH, IutacTujbl. [IpoucxoxaeHue
MUTOXOH/ApUM W mnactui. Buasl mnactua. HememOpanHble OpraHouibl KJIETKH: PUOOCOMBI,

KJIETOYHBIM HEHTpP, PECHUYKH, KI'YTUKU. DYHKIIUU OPraHOUI0B KIETKH. BrimtoueHus

Anpo — perynsaTopHblii neHTp kieTkd. CTpoeHue sapa: saepHas o000j0YKa, KapuoluiazMma,
XPOMATHUH, AIPbIILIKO. XPOMOCOMBI

TpaHCcOpPT BEIIECTB B KJIETKE

KuznenearenbHOCTb KIETKH

OOMeH BemiecTB, WM METa0O0au3M. ACCUMHIIANMS (TJIACTUYCCKUH OOMEH) M JUCCUMMIISALIUS
(oHepreTnyeckuii 0OMEH) — JBE CTOPOHBI €AMHOTO Mporecca Merabonmsma. Turmbel oOmeHa
BEIIICCTB: aBTOTPOGHBIN U reTepoTpodHBINA. Poib hepMeHTOB B 0OMEHE BENIECTB U MPEBPAIICHUN

OHEPI'UHN B KIICTKC

4.2

®orocunrtes. CBeroBas u TeMHOBas (da3bl poTrocunresa. Peakiuu porocunresa. IdhekTHBHOCTH
dorocunTe3a. 3HayeHne (POTOCHHTE3a AN KU3HU Ha 3emie. BriusHue ycnoBuil cpenbl Ha
(doToCuHTE3 U CTIOCOOBI MOBBIILEHHUS €0 MPOJTYKTUBHOCTH Y KYJIBTYPHBIX pacTCHHUH.

XemocuHTe3. XeMOCHUHTE3UPYIOIINE OaKTepru. 3HaYCHUE XEMOCHUHTE3a JIJIs KU3HHU Ha 3eMIie

4.3

OHepreruyeckuii oOMeH B KieTke. PaciieruieHne BelecTB, BBIAEICHHE U aKKyMYJIUpPOBaHUE
SHEPruM B KIJETKE. OTambl SHepreTudeckoro oOMeHa. [nmkonus. bpoxeHue M ero BUIBL

KI/ICJ'IOpOI[HOG OKHCJICHUC, UJIN KIICTOYHOC AbIXaHUC. Sq)(beKTI/IBHOCTB OHEPICTUYICCKOTO oOmeHa

4.4

Peakuuu matpuyHoro cunresa. I'enetuueckast unpopmanus u JJHK. Peanuzauus renernueckoit
uHpOpMalnK B KJIeTKe. | eHeTnyeckuit KoJ 1 ero cBoicTBa. TpaHCKpUIIIIHS — MaTPUUHBIN CUHTE3
PHK. Tpancnsnus — Ouocuntes 6enka. Kogupoanne amuHokucnot. Poib pubocom B GuocuHTe3e

Oenka

4.5

5.1

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mctopus otkpeitus BupycoB (.M. VBaHoBckwuii).
Oco0eHHOCTH CTPOEHUsI U KHU3HEAEITEIbHOCTH BUPYCOB. bakrepnodaru. bone3nu pacteHuit,
KUBOTHBIX M 4ellOBEeKa, BbI3bIBaeMble BUpycamH. Bupyc ummyHnonedunura yenoseka (BUY) —

Bo30yaurens CIINa. ITpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1eBaHUA
PasMHOXEHUE U MUHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

KneTounslif iUk, WK AKU3HEHHbIH UK KieTku. MaTepdaza u muto3. [Iporeccsl, nmporekaromiye
B uHTepdaze. Perumkamus — peakuust marpuuyHoro cunrteza JIHK. Crpoenne xpomocom.
XpOMOCOMHBIIT HAabOp — KapuoTHM. JMMIOMIAHBIA M TaIUIOWAHBIA XPOMOCOMHBIE HaOOpHI.
Xpomaruapl. Llurosornueckue OCHOBBI Pa3MHOXKEHMST UM HHAUBUAYAIBHOIO  Pa3BUTHSA

OpraHU3MOB.




Jenenune knerkn — muro3. Craguu murtosa. IIpouecchl, Mpoucxoasiye Ha pa3HbIX CTAAMIX

MHUTO3a. BUOIOrnYecKu CMBICII MUTO3a

52

53

5.4

@opMbl pa3MHOXKEHHS OPTaHU3MOB: Oecrioyioe U IoJIoBoe. Buuel Oecronoro pa3sMHOXKEHUS:
JiefIeHHe HaJlBO€, IMOYKOBAaHUE OJIHO- M MHOIOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTUBHOE

Pa3MHOXKCHHE. HCKYCCTBGHHOG KIIOHMPOBAHUEC OPraHU3MOB, €I'0 3HAYCHHUEC JJI1 CCIICKIIUU

[TomoBoe pa3MHOXKEHHUE, €T0 OTIUYHUSA OT OECITOIOTO.
Meiio3. Ctaguu meito3a. [Ipoueccsl, mpoucxosuiye Ha cTaausx merosa. [loBenenre xpoMmocom

B Mero3e. KpoccuHrosep. buosorndyeckuil CMbICII M 3HAYEHHUE MEHO03a

['amerorenes — mpouecc 00pa3oBaHUS IOJOBBIX KJIETOK Y JKUBOTHBIX. [losioBBIE jKene3bl:
CEeMEHHUKU M AnYHUKH. OOpa3oBaHUE U PA3BUTUE TOJIOBBIX KIIETOK — ramer (CrepMaro3ou,
AWIEKIeTKa) — chepmaroreHe3 u  ooreHe3. (OCOOCHHOCTH CTpPOEHHS SHICKIETOK |

CIICPMATO30U/I0B. OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe3

5.5

6.1

6.2

6.3

6.4

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). DOMOpHUOHAIBbHOE pPa3BUTHE (IMOpHUOreHe3). DTaribl
SMOPUOHAIIBHOTO Pa3BUTH Y TO3BOHOYHBIX KUBOTHBIX: APOOJICHHE, TacTPYIISIUs, OPTraHOT€HE3.
[TocToMOproHaAIBHOE pa3BUTHE. THITBI MOCTIMOPHOHAIBHOTO PA3BUTHS: TPSIMOE, HEMPSMOE
(numHoYHOE). Bnusinue cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIE BBI3BHIBATH
BPOKAEHHBIE YPOJICTBA.

Poct u pasButue pacreHuii. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOCHHUE CEMEHH, CTaIuu

pa3BuTHUA
HacnencTtBeHHOCTh M MN3MEHUYUBOCTh OPTAaHU3MOB

[Tpenmer u 3agaun reHeTuku. Mcropus pa3BUTHs TeHETUKU. Bkiaa poccuiickux U 3apyOexHbIX
Y4€HBIX B Pa3BUTHE I€HETHKU. MeToAbl T€HETUKH (TMOPUI0IOTHYECKHH, IUTOr€HETUYECKH,
MOJIEKYJISIPHO-T€HETHYECKH). OCHOBHBIE T€HETUYECKHE IMOHATHs. | 'eHeTHdeckas CUMBOJIMKA,

HCIIOJIb3yCMad B CXEMax CerH_[I/IBaHI/Iﬁ

3aKOHOMEPHOCTH HACTEeIOBaHUs MPU3HAKOB, ycTaHOBIeHHBbIe I'. Mennenem. MoHorubpuaHoe
CKpellrBaHue. 3aKOH eAMHO00pa3usi THOPUAOB MEePBOro mokoeHus. [IpaBuno JOMUHUPOBAHUS.
3aKkOoH paclleruieHus npu3HakoB. [umore3a uucTtoThl TaMer. [logHoe U HemonHoe
JTIOMUHUPOBAHUE.

JurubpunHoe  CcKpeuMBaHuWEe.  3aKOH  HE3aBHCHMOTO  HACJIEOBaHHWS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JAUTHOPUIHOTO CKpPEUIMBAHUS. AHAIM3HUPYIOIIEEe CKpEIIMBAHHE.

Hcnons3oBanne AHAIIM3UPYIOUICTO CKPECIIMBAHWA IJI ONIPEACTICHUS TCHOTUIIA ocobu

CueruieHHOe HaclieqoBaHue npu3HakoB. PaGora T. Moprana mo clersieHHOMY HacjaeI0BaHHUIO
reHoB. HapymieHue creruieHusi TeHOB B pe3yJbTaTe KPOCCHHTOBEpAa. XPOMOCOMHAsSI TEOPHUS
HaCJIEeJICTBEHHOCTH. | eHeTHYeCKre KapThl.

'enetnka mona. XpOMOCOMHOE OIpEACIeHHE Moja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

I'omorameTHBIE U TeTCpOraMETHLIC OPraHUu3MBbI. HaCJ'IeJIOBaHI/Ie IMPHU3HAKOB, CUCIIJICHHBIX C ITOJIOM

N3MeHdYuBOCTE. BI/I,Z[BI U3MCHYMUBOCTHU. HCHACJICACTBCHHAasA MW HACJICICTBCHHAA. Pons Cpcanl B
HEHACIICJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(UKAIMOHHOW HW3MEHYMBOCTH.
Bapuanuonsslii psin 1 BapuarmonHas kpuBasi. Hopma peakunu npusHaka. KonnuecTBeHHbIE U

Ka4yeCTBEHHBIE MMPU3HAKU M UX HOpMa peakiun. CBoicTBa MOIU(PUKAIIMOHHONH H3MEHUYNBOCTH




6.5

6.6

7.1

HacnencreenHnasi, wiv reHOTUINYECKAst, U3MEHUYNBOCTh. KOMOMHATHBHAS H3MEHYUBOCTh. Meiio3
U TIOJIOBOM MPOIIECC — OCHOBAa KOMOMHATHBHOW M3MEHYMBOCTH. MyTallMOHHAsT W3MEHYUBOCTb.
Knaccudukanust MmyTanuii: TeHHbBIE XpOMOCOMHBIE, TeHOMHBIC. YacToTa W MPUYMHBI MyTallUu.
MyTtarennpie (hakTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIEACTBEHHOW M3MeHunBocTH H.M.

BasuioBa

l'enetuka wuyenoBeka. Kapuotun denmoBeka. OCHOBHBIE METOABl T'E€HETHKH UEJIOBEKa:
TeHEAIOTUYCCKUH, ONU3HENOBBIA, [UTOTCHETUYCCKUA, OHOXMMHYECKUN, MOJICKYIISPHO-
reHetndyeckuii. COBpPEMEHHOE OMNpPEACICHUE TIE€HOTUMA: TOJHOIEHOMHOE CEKBEHHUPOBAHME,
T€HOTHIIMPOBaHKE, B TOM uuciie ¢ momonisto [I1IP-ananu3a. HacnencrBeHHble 3a00JeBaHUS
YeloBeKa: TeHHbIE 00Je3HH, OO0Je3HM C HACIEACTBEHHOH MPEIpacloioXEHHOCTHIO,
XpoMocoMHBIe 0ose3Hu. CoMaTHdyecKue W TEeHepaTHBHBbIC MyTaluu. [IpUHIMIBI 370pOBOTO
o0pasa XW3HH, JUATHOCTUKH, MPOPHIAKTUKH W JICUYECHUs TCHETHYECKUX OoJsie3Hell. Memuko-
TEHETUYECKOE KOHCYJbTUPOBAHUE. 3HAYEHUE MEIUMLMHCKON T€HETUKH B MPEJOTBPAILECHUH U

JICYCHUY TCHETUICCKUX 3200JICBaHUI YEITOBEKA
Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenekmusi Kak Hayka M IpoIecC. 3apOoXKICHUE CeJIeKIMU W jaoMectukarus. Yuenue H.U.
BaBwioBa 0 1LEHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJbTYpHBIX pacTeHuid. lleHTpsl

MMPOUCXOXKACHUA JOMAIIHUX )KNBOTHBIX. COpT, mnmopoaa, miraMm

7.2

CoBpeMeHHBIE METO/IbI CETeKIH. MacCOBBIi U HHAUBUAYAILHBIA OTOOPHI B CETICKIINH PACTCHHUN
U KUBOTHBIX. OlieHKa 3KcTepbepa. bIu3KopoacTBEHHOE CKpelMBaHWe — MHOpuAMHI. Yucras
auHus. CkpeluBaHMe 4YHCThIX JMHUH. ['erepos3uc, uinu rubpuaHas cuina. HepoacTtBenHoe
cKpemuBaHue — ayrOpuauHr. OtnanéHHas rulOpuamzanus u e€ ycrnexu. VcKkyccTBeHHBbIN
MyTareHe3 " IOJIy4eHHE MOJUIUIONI0B. JIOCTHIKEHHs CENEeKIMM PACTEHHUH, »XUBOTHBIX U

MHUKPOOPTaHNU3MOB

7.3

11 KJIACC

Kon

buorexHonoruss kak oTpacib Ipous3BojacTBA. [‘eHHas UWHXeHepus. OTambl CO3JAHUS
pexomOuHanTHOM JIHK m Tpancrennsix opranusmoB. Kierounas wumxenepus. Kietounsle
KyJbTYpbl. MUKPOKJIOHAIBHOE pa3MHOXKEHHE pacTeHuil. KiloHMpoBaHUe BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPraHM3MOB. OKOJOTMYECKHe U AThueckue mnpoodnembl. MO -

TCHCTUYCCKU MOI{I/I(I)I/II_[I/IpOBaHHBIe OpTraHHU3MBbI

IIpoBepsieMblii 3JIEMEHT COEePKAHUSA

OBOIIIOIIMOHHAS OMOJIOTUSA

1.1

DBOIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
CsugerenbcTBa 3BOMIOIMU. [laneoHTonornvyeckue: MmociaenoBaTeIbHOCTh MOSIBJICHUS BHUJIOB B
MAJICOHTOJIOTUYECKOM JIETOMUCH, TepexonaHbie (opMbl. buoreorpadguyeckune: CXOICTBO U

paznmuuue payH u (Grop MaTEpPUKOB U OCTPOBOB. DMOPHUOIOTHUYECKUE: CXOJCTBA M PA3THUUMS




SMOpPHUOHOB pPa3HBIX BUIOB IMO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHaAJIOTUYHbIE, PyAMMEHTApHbIE OPTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO

MCXAaHHU3MOB HACJICACTBCHHOCTHU U1 OCHOBHBIX META00IHYIECKHUX HYTeﬁ Y BCCX OpraHu3MoOB

1.2

OpomonmonHas Teopust Y. JlapBuna. [Ipennocsuiku BO3HUKHOBEHMS JapBUHM3Ma. JIBIOKyIiue
CHJIBI 3BOJIIOLIMHY BUJIOB 110 JapBHHY (M30BITOUYHOE pa3MHOKEHUE IIPY OTPAaHUUYEHHOCTH PECYPCOB,

HeonpeenéHHas N3MEHIUBOCTh, 00pb0a 3a CyIeCTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckass teopust sBomonuud (CTD) U OcCHOBHbIE €€ TMONOXKEHUsS. MUMKPOIBOIIOLHS.

[Tomynsiius Kak eTMHMIIA BUIA U SBOJIIOLUN

JBuwxyuire cuibl ((akTopbl) HBOJMIOLMM BUIOB B Mmpupoje. MyTallMOHHBIH Mpolecc Hu
KOMOMHATHBHASI ©3MEHYUBOCTD. [lomy siiimoHHbIe BOJTHBI U Apetid reHoB. M3omsius u Murpanusi.
EctecTBenHblit 0TOOp — HaNpaBISIIOMIKN (akTop IBOIOLKU. DOPMBI €CTECTBEHHOTO 0TOOpA.
[TprucrocoOIeHHOCTh OPraHU3MOB KakK pe3yJbTaT HBOJIONUH. [IpuMepsl MpHCIOCOONeHHN y
Oopranu3mMoB. ApoMop(O3bl U HANOAAATITAIIH.

Bun wu BumooOpazoBanme. Kpurepuu Buma. OcHoBHble (GOpPMBI  BHI000PAa30BAHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

1.5

2.1

2.2

23

24

MaxkposBomtorusi. PopMbl  3BOJIOLMU:  (QUIETHYECKasl, JUBEPreHTHAs, KOHBEpreHTHasl,

mapajjicibHasd. H606paTI/IMOCTB 3BOJIFOIINH
Bo3nukHoBeHUE U Pa3BHUTHUC )KU3HU HA 3emie

JloHay4HBbI€ NIPEACTABICHUSA O 3apOXKACHUM XKU3HU. HayyHble rUnOTE3b BOSHUKHOBEHUS JKU3HU
Ha 3ewsle: abuoreHe3 u maHcnepMus. XHMHYECKas SBOJIOLUA. OJKCIEPUMEHTAIbHOE
MOJTBEPXKIECHUE XHUMHUYECKOM »sBosonnu. HauvanbHble 3Tanbl OHONIOIMYECKOH SBOJIIOLUU.
I'mnoresa PHK-mupa. [lepBbie kneTku u ux 3Boronus. @®opMupoBaHUE OCHOBHBIX TPYIII )KUBBIX

OpraHnu3MoOB

PasButre xn3Hu Ha 3emuie 1o 3paMm u nepuogam. Karapxeil. Apxelckast 1 IpOTEpO30ICKas IpHI.
[Taneo3oiickas spa U €€ mepuonabl: KeMOPUUCKUHN, OPJOBUKCKUHN, CHUITYPUHUCKHM, TEBOHCKUMH,
KaMEHHOYTOJIBHBIN, IEPMCKUN. Me3030lcKas 3pa U €€ epUOo/bl: TPUACOBBIN, FOPCKUN, MEJIOBOM.
KaliHo3oiickass »spa © €€ TmepuoJbl: MNaJCOrCHOBBIM, HEOr€HOBBIM, AHTPOIOTECHOBBIM.
XapakTepucTUKa KJIMMara M TEOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
PacTUTEIBHOTO U )KUBOTHOT'O MHpa. ApoMop(o3bl Y pacTeHHi 1 )kUBOTHBIX. [losiBeHue, pacuBeT

W BBIMUPAHUC I'PYTII )KUBBIX OPraHU3MOB

Cucrema OpTraHU4YCCKOIro Mrpa Kak OTpaXCHHUEC 3BOJIFOIIUH. OCHOBHBIC CHCTEMAaTHYCCKHE TpyHIibl

OpraHnu3MoB

DBOJIIOLMS YeJIOBEeKa. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue mpeictaBieHUN O MPOUCXOKICHUU
yemoBeka. MeTosibl u3ydeHus: anTpornoreHe3a. CXOACTBa M pa3judus YeOBEKA W JKMBOTHBIX.
CucremMaTH4ecKoe MOJ0KEHHUE YeTOBEeKa.

JBuxyuire cuibl (hakTopbl) aHTpororenesa. HacrnencrBeHHass ”3MEHYMBOCTh UM €CTECTBEHHBIM

ot60p. OO1IEeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHHE OPYIUil TPY/a, MBIIITICHHE, PEUb




2.5

2.6

OCHOBHBIE CTaUU M BETBH 3BOJIOLMYU YEJIOBEKA: aBCTpAJIONUTEKH, YenoBek ymenslil, Uenosek
npaMoxoismuii, YenoBek HeaHaepTalbCckuil, YenoBek pa3yMHblid. Haxomku w#ckomaembix
OCTaHKOB, BpeMsl CYIIECTBOBaHMSA, 00JacTh PaclpoCTpaHEHHs, 0OBEM TOJIOBHOTO MO3Tra, o0pas3

KU3HU, OPYIUs

Yenoseueckue pacbl. OcCHOBHbIE OOJIBLIME pachl: €BpONEOHaHAs (eBpa3uiickas), Herpo-
aBCTpajoujgHas  (9PKBaTOpHAJIbHAsA), MOHIOJOMJHAS  (a3UaTcKo-aMepuKaHckas). YUepTsl
IIPUCIIOCOOIEHHOCTH NPEICTABUTENEH YEIOBEUECKUX Pac K YCIOBUAM CylLIeCTBOBaHMs. EqMHCTBO

JeoBevyecKkux pac. Kpuruka pacuzma

Opranu3Mbl 1 OKpy>Karolas cpeia

3.1

Okosorusi Kak Hayka. 3afadd M pasfaeibl 3KOJIOIMH. MeTonbl 9KOJIOTMYECKUX HCCIIEAOBAaHUI.
Okosorndyeckoe MUpoBo33peHue. Cpeabl OOMTaHUS OPraHU3MOB: BOJHAsI, HA3€MHO-BO3AYyIIIHA,

II0YBEHHAs1, BHYTPHOPraHU3MEHHAs

3.2

Okonoruueckue (Qaxtopel. Knaccudukanusa -skonoruueckux ¢GakTopoB: aOHOTHYECKHE,

OMOTHYECKHUE U aHTPOIIOTEHHBIE. JleliCTBUE SKOIOTUIECKHX (PaKTOPOB HA OPTaHU3MbI

3.3

3.4

AbGunotnyeckue (akTOphI: CBET, TeMIIepaTypa, BIaxHOCTh. Dotonepuoamsm. [IpucmocobiaeHus

OpraHnu3mMoB K ﬂeﬁCTBHIO a0MOTHYECKUX (l)aKTOpOB. buonornueckue PUTMBI

buotnueckue ¢akropsl. Buasl OMOTHYECKUX B3aMMOJEHCTBHMIA: KOHKYPEHLHUS, XMIIHHYECTBO,
MapasuTU3M, MYTyalu3M, KOMMEHCAJIU3M (HaXJEOHMYECTBO, KBapTUPAHTCTBO), aMEHCAJIU3M,
HelfTpanu3M. 3HaueHHe OMOTHYECKUX B3aMMOJCHCTBUIM ISl CYIECTBOBaHMS OPraHU3MOB B

MIPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapPaAKTCPUCTHKHU IOITYJIALUH. OCHOBHEBIE IOKA3aTEIN MOomyJrsInyuu: YUCJICHHOCTD,
INIOTHOCTb, POXKAACMOCTb, CMCPTHOCTL, IIPUPOCT, MHUTPpAIU. I[I/IHaMI/IKa YHUCJIICHHOCTHU

MONYJIALMY U €€ Peryisauus

Coo011ecTBa 1 DKOJIOTHYECKUE CUCTEMBI

4.1

Coo0bmiecTBO OpraHu3MoB — OuoreHo3. CTpyKTypbl OuolleHO3a: BHUI0Basi, MPOCTPAHCTBEHHA,

Tpouueckas (nuieBas). Buasl-nomuHanTel. CBsizu B OMOLIEHO3€

4.2

4.3

Dkojoruueckue cucreMmbl (dkocuctemsl). IloHstTe 00 »dKkocucreMe M OHOreoleHO3e.
@DyHKIMOHANBHBIE KOMIIOHEHTHl HJKOCHUCTEMbI: MPOAYLEHTbI, KOHCYMEHTBI, PpPEIyLEHTBHI.
KpyroBopoT BemecTB ¥ MOTOK SHEPIHH B JKOCHCTeMe. Tpoduyeckue (MUIMIEBBIE) YPOBHHU
skocuctembl. [lumeBble nenu u ceTd. OCHOBHBIE TIOKa3aTelM SKOCHCTEMBI: Onomacca,
MPOAYKIHSA. ODKOJIOTUYECKUE MHPaMUJbl: MPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBoiicTBa

OKOCHUCTEM! yCTOfI‘-IPIBOCTL, caMoperyJanus, pa3BuTuc. CyKI_ICCCI/IH

IIpuponHble  SKOCHUCTEMBI. OKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOHHOIO WM
HIMPOKOJIMCTBEHHOT O JIeca.
AHTpPONIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBL. YpOo3kocucteMsl. buonornyeckoe u

XO31CTBEHHOE 3HAUCHHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.




buopasnooOpasue kak QakTop ycroiumBocTH dKocucteM. CoxpaHeHHe OHOIOTUYECKOTO

pazHooOpa3us Ha 3emiie

44

4.5

VYuenue B.U. Bepnanckoro o 6uocdepe. ['panuisl, coctaB u cTpykrypa Oomochepsl. KuBoe
BemectBO W ero  (Qynkuumu. OcobGenHoctn Ouocdepsl Kak III00ATBHON HKOCHCTEMBI.
JluHamu4eckoe paBHOBecwe M oOparHasi cBs3b B Owmocdepe. KpyroBopoTel Bemiects u
OMOTCOXMMHUYECKHE IHUKIIBI DJIEMEHTOB (yriiepoja, a3oTa). 3o0HanbHOCTh Onocdepbl. OCHOBHEIC

OMOMBI CyIIIH

UYenoseuectBo B Omochepe 3emin. AHTpoOIOreHHbIE HW3MEHeHUs B Ouocdepe. I'mobanmbHbIE
9KOJIOTUYECKUE TTPOOITEMBI.
OcHOBa pAlMOHAJIBHOTO YIPABICHUS NTPUPOAHBIMH pPECypcaMd W WX HCIOJIb30BaHUE.

JlocTkeHust OMOJIOTHH U OXpaHa MPUPOIBI




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buonorus. 10 xnacc. [Taceunuk B.B., Kamenckuii A.A., PyomnioB A.M. u np.; [Ton penakuueti [laceunuka B.B.
Axunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

* buonorus. 11 knace. [Taceunuk B.B., Kamenckuii A.A., Py6nos A.M. u np.; [Tox penakuueii [Taceunnka B.B.
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey

1. U3patenbctBo «poda» npennaraer mis npogosnkenus muann Connna H.U. yae6nuk mis 10-ro u 11-ro
kiaccoB: Cuornazos B.U., Aradponosa UN.b., 3axaposa E.T. «O6mias 6uonorusi». Metoauueckoe ooecrieueHne
MPEACTABICHO MTPOTPaMMON ¥ pabOYMMH TETPAIAMU TS YUAITHXCS.

2. UznatenbctBO «/Ipoda» npemnaraer mig npogomxenus nuauu [laceunuka B.B. yue6nuk mia 10—11-ro
knacco: Kamenckuit A.A., Kpukcynos E.A., [Taceunuk B.B. «O06miast Ouonorus».

3. U3natenbctBO «Benrana-I'pad» npennaraer ans npogommkenus nuHun [lonomapesoii U.H. yueOnuk s 10—
11-ro kiaccos: [Tonomapesa M.H., Kopaunosa O.A., Jlomunuaa T.E. «O0mas 6uonorusy».

4. UznarensctBo «IIpocBemenue» npeanaraet yueOHuk nox penakuueit bensiera J[.K. ans 10—11-ro xinaccos:
«O0m1as ouonorus». B coctaB YMK Bxoaut paboyas TeTpaab Uisl y9€HUKA, JUAAKTHUYECKUE MaTepUalbl.

YrnybneHHoe uzydeHue npeanonaraet uznanue noxa peaakmueit [lllymuoro B.K., PyBunckoro A.O. u ap.

«O0mmas ouonorus»: 10—11 ki

METOAUYECKUE MATEPHUAJIbI JIS1 YYUTEJISL

1. ActBaniatypoB I'.O. TexHomorus menenonaranus ypoka. — Bonrorpaa: Yuurens, 2009. — 118 c.
2. Xypun A.A. Pabouas nporpamma no yuedHoMy npeamery. — M.: Benrtana-I'pad, 2012. — 160 c.
3. Konapxesckuit FO.A. Ananu3s ypoka. — M.: [legaroruueckuit mouck, 2000. — 336 c.

4. Kontomko B.C., TTasnrouenko C.E., Uybapo C.B. Meroauka o0yuenus 6uosioruu. — MUHCK:
Kamxasiit mom, 2004. — 256 c.

5. Mancyposa C.E., Poxnos B.C., Tepemos A.B., 'onun B.H. IIpoektnpoBanne pe3ynbTaToB
Ouonoruueckoro oopazoBaHus B ocHoBHOM 1ikosie // Ilenarornueckue nsmepenus. 2020. Ne 1.
C.4-9.

6. Munuenko E.E. IIpaktnueckas qunaktuka. — M.: U3a-so MI'OVY, 2008. — 130 c.



7. Hukumosa E.A. Vicnionb30BaHue yueOHBIX 3aJIaHUM JJIs1 TIOBBIIEHUS YPOBHSI YCBOCHUS
YYAIIUMHCS TEOPETHICCKOTO MaTepHraia py u3ydeHuun oomei ouonornu // [lemarornueckue
m3mepenus. 2017. Ne 2. C. 97-105.

8. Hukumosa E.A. ®opMupoBanue y 00ydarommxcs YUTATEIbCKON U €CTECTBEHHOHAYYHON
TPaMOTHOCTH TIpH u3ydeHun ouonoruu // Ilegaroruaeckue namepenus. 2019. Ne 2. C. 72-78.

9. Poxsios B.C., IlerpocoBa P.A., Mazsipkuna T.B. MeTonnueckue peKOMEHJalUK JJIsl YYUTEIeH,
MOATOTOBJICHHBIC HA OCHOBE aHAJIM3a THIMYHBIX OMMO0K yuyactHukoB EI'D 2017 roga mo
ouonoruu // Ilemarornueckue namepenus. 2017. Ne 4. C. 25-45.

10. Poximos B.C., CxBopnioB I1.M. Beepoccuiickas nmpoBepouHas paboTa Kak MEXaHU3M
JTUArHOCTHKHU YYeOHBIX JOCTHxKeHHH ydamuxcs 11-x kimaccoB no 6uosnoruu // [lenarornueckue
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