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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl 1O OHMOJIOTUH TEOPETHYECKYI0 OCHOBY /ISl OIpEIEeIICHUS
HOIXO0J0B K (OPMUPOBAHMIO CcoOJAepKaHUA ydeOHOro mnpeamera «buomorus» cocTaBUIIM:
koHnentyanbaple monoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJNieH, COIep KaHUs,
pe3yIbTaTOB 00y4YeHHs U TPeOOBaHUI K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB, IMOJOXKEHHS 00 00IIMX
HeNsX W NPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro OOIIero
oOpazoBanust B Poccuiickoii @enepanuu, a Takke MOJOXKEHUS O croenuduke Ouonoruu, e&
3HAYCHUHU B TIO3HAHUU JKUBOU MPHUPOJIBI U 00ECTICYSHUH CYIIECTBOBAHHS YEIOBEUYECKOTO OOIIECTBA.
CornacHo Ha3BaHHBIM MOJOXKEHHSIM, ONpeIeIeHbl OCHOBHbBIE ()YHKIIUH IPOrpaMMBbI IO OUOJIOTUU U
e€ CTpyKTypa.

[IporpamMma no Ouosioruu AaéT MpelCTaBICHHE O LENsAX, 00 oOmiel cTpaTternu OOydeHus,
BOCIIMTAHHS U Pa3BUTHs 00YJAIOIIUXCs CPEJICTBAMH YI€OHOTO mpeaMeTa « BHoIorHs», onpeneser
00s3aTeNTbHOE MIPEIMETHOE COJIEpPIKaHUe, er0 CTPYKTYPY, paclpeleieHne Mo pasfeinaM U TeMam,
PEKOMEHAYEMYIO TOCIIEA0BATEIFHOCTh N3YUEHHs y4eOHOTo MaTepraia ¢ y4éToM MEXIIPEIMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKH O0pa30BaTeIbHOrO MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH
00ydJaromumxcs.

B nporpamme mo 6MOJI0THH TaKKe YUUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMbBIM JTMYHOCTHBIM,
METaNpeIMETHBIM MU TMPEIMETHBIM pe3yibTaraM OO0y4deHHs B (POPMHUPOBAHMH OCHOBHBIX BHJIOB
y4eOHO-TI03HABaTEIbHOM  J1€ATENIbHOCTH/Y4eOHBIX  JIeHCTBUI  OOy4aromMXCcsi 10  OCBOEHHUIO
CoJIepKaHusl OMOJIOTMYECKOTO 00pa30BaHMUsI.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BBI ypOBEHB) peaqM30BaH MPUHIIMII
IPEEMCTBEHHOCTH B M3y4YeHMM Ouosiorud, Onarogaps dYeMy B Hell MpocMaTpuBaeTcs
HANPaBIEHHOCTh HAa pa3BUTHE 3HAHUN, CBS3aHHBIX C (OPMHUPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33pPCHMN, IICHHOCTHBIX OpI/IeHTaHI/Iﬁ JINYHOCTH, 9KOJIOTHUYECKOT' O MBIIIJIICHUA,
npeCcTaBIeHUH O 310pOBOM 00pa3e KU3HU U OEpeKHBIM OTHOIIEHHEM K OKpY»Karolield IpupoaHoi
cpene. IloaToMy Hapsay ¢ H3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHid, a TaK)Ke 3HAHUNH O CTPOCHUH
KUBBIX CHCTEM pAa3HOTO paHTra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIECCOB B
nmporpamMme 10 OHoIOTHHI YACJICHO BHHMAHUC HCIIOJB30BAHHUIO ITOJIYUYCHHBIX 3HaHUHA B
MOBCEIHEBHON JKU3HU [ peHIeHus MPHUKIAJHBIX 3adad, B TOM 4YHCIE: NPOPUIAKTHKU
HACIIC/ICTBEHHBIX  3a00JIeBaHWIA  YEJIOBeKa,  MEIUKO-TeHETHYECKOTO  KOHCYJIbTHPOBAHUS,
00OCHOBaHHUSI SKOJIOTHYECKH 11€JeCO00pa3HOro MOBENCHHUS B OKpY)KaIoLIeW NPUpPOIHON cpere,
aHajgn3a BIUAHUSA XO3IUCTBEHHOM ACATCIIBHOCTH YCJIOBCKAa Ha COCTOAHUC TMPUPOJHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHIIEHHE BHHUMaHHUS K TMPUKIATHOW HAIMpPaBICHHOCTH Y4eOHOTO
nmpeameTa «buomorusy IPOAUKTOBAHO HGO6XOI[I/IMOCTBIO oOecrieueHus YCJIOBI/Iﬁ AJI1 pClICHUA
OJIHOM M3 aKTyaJbHBIX 33/1a4 IIKOJBHOTO OHOJOTHYECKOTo 00pa30BaHMs, KOTOpas Mpeiroaraet
dopmupoBaHHEe y OOydYaIONIMXCS CIIOCOOHOCTH aIalTHPOBAThCS K W3MEHEHHSM JIHHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUpA.

buonorust Ha ypoBHE cpenHero o6Omero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
obecrieunBaeT (opMHpOBaHHE Y OOydYaIOIIUXCS TMPEACTABICHUN O HAyYHOW KapTUHE MHpa,
pacimupsieT U 000011IaeT 3HaHUS O )KMBOW MpUPOAE, €€ OTINYUTEIbHBIX IMPU3HAKAX — YPOBHEBOU
OpraHM3allii ¥ DJBOJIOLWHU, CO3MaéT YCIOBUS JUIs: TO3HAHUS 3aKOHOB KUBOW TMPUPOIBI,
dbopmupoBanus (HYHKIIMOHATLHONW TPaMOTHOCTH, HABBIKOB 370POBOTO M 0O€30MacHoOro obpasza
YKU3HU, SKOJIOTUYECKOTO MBIIIJICHHS, [IGHHOCTHOTO OTHOIIICHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonpioe 3HaueHne OMOJIOTHA UMEET TaKKe JJI1 PpEIICHHA BOCIIUTATCIIBHBIX WU Pa3BUBAIOIINX
3aJad CcpeaHero oOmero oOpa3oBaHMs, COLMAIM3alMM oOydarouuxcs. M3yuenue Ouonoruu
oOecrieunBaeT YCJI0OBUA  AJId q)OpMI/IpOBaHI/ISI HHTCIUICKTYAJIbHbIX, KOMMYHHUKAIIUOHHBIX H
UH(GOPMAIMOHHBIX HAaBBIKOB, 3CTETUYECKOU KYIBTYPBI, CIIOCOOCTBYET MHTETPAIMA OUOIOTHUECKUX
3HAHUW C TMPEJCTaBICHUSIMHM U3 JIPYTrUX y4eOHBIX MpPEIMETOB, B YAaCTHOCTH, (DU3MKU, XUMHUHU U
reorpadun. Ha3BaHHBIE TMONOXEHHWS O TNpeaHA3HAYCHHH Yy4yeOHoro mnpeamera «buomorusn
COCTaBUJIM OCHOBY JJIsl OTIpEeAENICHUs MOAX0A0B K OTOOpY U CTPYKTYPHUPOBAHUIO €T0 COJIEPKaHuUs,
MMPEACTAaBJICHHOI'O B IIPpOrpaMmMce 1o 61/IOJIOFI/II/I.



Ot6op conmepxanusi yueOHOTO TpenMera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIIEH C
HNO3UIHMHM KyJIbTYpOoCcOOOpa3HOro IMOAXO0/1a, B COOTBETCTBHHM C KOTOPBIM OOydYaroIIuecs MOJKHBI
OCBOUTH 3HAaHUS W YMEHUS, 3HAUMMBIC s (GOPMUPOBaHUS OOIICH KyIbTYpBI, OMPEICIISIONINE
aJIeKBaTHOE TIIOBEJCHHE 4YeJIOBEKa B OKpYXKAloIIeW MNPUPOAHONH cpelne, BOCTPEOOBAHHBIE B
MOBCEHEBHON JKM3HU M TPaKTUYECKOU AesTenbHOocTH. Ocoboe MEeCTO B 3TOW CHUCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEP>KaHUs, KOTOPBIE CIIY)KaT OCHOBOU i (JOpMUPOBAHUS MPECTaBICHUN
O COBPEMCHHOW E€CTCCTBCHHO-HAYYHOW KApTUHE MHpPa U I[EHHOCTHBIX OPUEHTAIMSX JHYHOCTH,
CIOCOOCTBYIOLINX I'YMaHU3aIUKA OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE cOjepX)aHUs Y4eOHOTO Marepuasia B MporpaMMe IO OHOJIOTHUH
OCYIIECTBIIEHO C y4Y&TOM MPHOPUTETHOTO 3HAYECHUS 3HAHUNA 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
YKUBOW TIPUPOJIBI, O €€ YPOBHEBOW OpraHU3alliy U IBOJIIOIHH. B COOTBETCTBHY C 3THM B CTPYKType
yuebHoro npeameta «bronorusy BbIIENEHBI CIEAYIOIINE CoAepKaTeIbHble TUHUM: «buonorus kak
Hayka. MeToabl HaydyHOro Mo3HaHUs», «Kietka kak Owmonormveckas cucrema», «OpraHu3M Kak
Ouosoruueckas cuctema», «CrucremMa 1 MHOT0OOpa3re OpraHuuecKOro MUPa», « IBOIIOLUS )KUBOU
IPHUPOJIBI», « DKOCHCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

[lenp wu3yueHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
00yJarOIUMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3alliy KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHrne yMEHUI UCTIOIb30BaTh ATH 3HAHMS JIJIsl TPAMOTHBIX JEHCTBUI B OTHOIICHUU
00BEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX MTPOOIIEM.

Hoctumxenne uenu wusydeHus ydeOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
o0ecTieunBaeTCsl peICHHEM CIIeIYIOIINX 3a/au:

OCBOEHHE O0YUYaIOIUMUCS CUCTEMBI 3HAaHUN O OMOJOTHYECKUX TEOPHUAX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSX, TUTIOTE3aX, MIPABHIIAX, CIIY)KAIUX OCHOBOW JJIsl (DOPMHUPOBAHHSI TIPEICTABICHUAN
0 €CTeCTBEHHO-HAYYHON KapTHUHE MUPA, O METO/IaX HAyYHOTO TO3HAHMSI, CTPOCHUU, MHOTOOOpa3uu
U OCOOCHHOCTSIX HBBIX CHCTEM pPa3HOTO YPOBHS OpPTaHW3AIMH, BBIJAIOIIMXCS OTKPBITHIX U
COBPEMEHHBIX HCCIIEJIOBAHUAX B OMOJIOTHH;

dbopMupoBaHHE Yy OOyYAIONIMXCS TO3HABATEILHBIX, HHTCJUICKTYAIBHBIX W TBOPYECKHX
CIIOCOOHOCTEH B Mpoliecce aHalu3a AaHHBIX O MyTSAX Pa3BUTHS B OMOJOTMHM HAyYHBIX B3IJISINIOB,
UJICH U TIOJIXOJIOB K H3yUYEHUIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OpTaHHU3AIINH;

CTaHOBJIEHUE Y 00yYarommxcs o0Iel KyIbTypbl, QyHKIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE
YMEHHI OOBSCHATh W OIICHWBATH SIBJICHUS OKPYXKAIOIIETO MUpPA XKUBOW MPHUPOIBI HA OCHOBAHHH
3HAHUU U OTBITA, MOJYYEHHBIX IPU U3YYEHUH OMOJIOTHH;

dbopMupoBaHHEe Yy OOy4YaAIONIMXCSd YMEHHUW WUIFOCTPUPOBATh 3HAYCHHWE OMOJIOTHYCCKHUX
3HAHUW B TMPAKTUYECKOW JEATETbHOCTH YENOBEKa, Pa3BUTUU COBPEMEHHBIX MEAHITMHCKUX
TEXHOJIOTUM U arpoOHOTEXHOIOTHH;

BOCTIIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHS YEJIOBEKOM JKUBOW TMPUPOIBI,
HEO0OXOIUMOCTH OEpEKHOTO OTHOIICHHUS K HEH, COOJIFOJICHUS ITHYSCKUX HOPM IPH MPOBEICHUN
OHMOJIOTMYECKHUX MCCIICOBAHUL;

OCO3HAaHWE IIEHHOCTH OWOJOTMYECKHX 3HAHWW IS TOBBIMICHUS YPOBHS 3KOJOTHYCCKOM
KYJIBTYPBI, [UIs1 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NMPUMEHECHNE TPHOOPETEHHBIX 3HAHWUH M YMEHUH B TIOBCEIHEBHOW JXWU3HH JUIS OICHKU
MOCTIEAACTBUI CBOEH JIEATEIBHOCTH [0 OTHOIICHHIO K OKpYXKarllel cpeae, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAaHUE U COOJIOICHHE MEp PO IITAKTUKH 3a00JIEBaHUN.

B cucreme cpemnero obmiero obpazoBanusi «buonorus», uzydyaemass Ha 0a30BOM YPOBHE,
SBIIIETCS 00S3aTENLHBIM YYCOHBIM TIPEIMETOM, BXOJANIMM B COCTaB MPEAMETHOH o0iacTh
«EcTecTBEeHHO-HAYYHBIE TTPEIMETHDY.

Jnst u3ydeHnust OMoJIoruu Ha 6a30BOM ypOBHE CPEIHET0 OOIIero 0Opa3oBaHUs OTBOAUTCS 68
gyacoB: B 10 kmacce — 34 gaca (1 gac B Hepento), B 11 kmacce — 34 yaca (1 yac B Hezemro).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorus kak Hayka.

buonorust kak Hayka. CBsi3b OMOJOTHMH C OOIIECTBEHHBIMH, TEXHUYECKUMHU W APYTUMU
€CTeCTBEHHBIMH HayKamH, ¢Guinocopueii, STHUKOW, 3CTETHKOW W mpaBoM. Ponb Ouomorum B
dbopMUpPOBaHNUY COBPEMEHHOW HAay4YHOU KapTUHBI Mupa. CrcTeMa OMOJIOTHYeCKUX HayK.

MeTtoapl TO3HAHUS KUBOW NPHPOJIBI (HAOIIOJCHNE, YKCIIEPUMEHT, OMHMCAaHUE, M3MEPEHHE,
KJIaccu(pUKaIus, MOJAEIUPOBAHHE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

JdemoncTpanuu:

[Toptpetsi: U. Hapsun, I'. Menaens, H. K. Konsuos, x. Yorcon u @. Kpuk.

Tabmuuer u cxembl: «MeTOobI TTO3HAHUS KUBOW IPUPOIBI.

JlabopaTopHbIe U NpaKkTHYeCKHe PadoThI:

[Ipaktuyeckast pabora Ne 1. «Mcmonmp3oBaHHE pAa3IWYHBIX METOJOB MPH H3YYCHUHU
OHOJIOTMYECKUX 00BHEKTOBY.

Tema 2. JKuBble cucTeMbI M UX OPraHU3alus.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: 6uoaoruu. OTIndue )KUBBIX CUCTEM
OT HEOPTAaHUYECKOU IPUPOJIBI.

CpoiicTBa OumocucteM U HUX pa3HooOpazue. YPOBHM OpraHuzaldd  OHOCHCTEM:

MOJIEKYJISIPHBIN, KJICTOYHBIMH, TKaHEBEIH, OpraHU3MEHHBIMN, MOMYJISIUUOHHO-BUA0BOM,
9KOCHUCTEMHBIHN (OMOTCOIIEHOTUYECKUI ), OMOC(EPHBI.

JdemoHcTpanmum:

Tabmumsl U cxembl: «OCHOBHbIE TPU3HAKH JKU3HU», «YPOBHU OpraHU3AIMH KUBOU
PUPOIIBDY.

Ob6opynoBanue: moaenps Mosaekyisl JJHK.

Tema 3. XuMH4ecKHUil COCTaB U CTPOCHHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKU. XMMHUYECKHUE DJIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPOIJIEMEHTHI.
Bona n MuHepanbHbI€ BelleCTBa.

@OyHKIUM BOABI 1 MUHEPAJIbHBIX BEIeCTB B kieTke. [lonaepkanne ocMoTuueckoro GaiaHca.

benku. CoctaB u cTtpoeHue 0enKoB. AMUHOKHUCIOTE — MOHOMEpPHI OenkoB. HezameHuMeble u
3aMEHUMbIC AMUHOKHUCIOTbl. AMUHOKHUCIIOTHBII COCTaB. YPOBHHU CTPYKTYphl OEIKOBOW MOJIEKYJIbI
(nepBuUYHasi, BTOPUYHAsA, TPETUYHAS U YETBEPTUUHASI CTPYKTypa). XUMHUYECKHUE CBOMCTBA OEIIKOB.
buonoruueckue GpyHKIU OEIKOB.

®epMeHThl — Ouonorumueckue katanuszaropbl. CTpoeHue (¢(epMmMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  crneuuduuHoct.  Kodepmentsl.  Burtamunsl.  Omiumuuss  ¢(epMeHTOB  OT
HEOPraHUYECKUX KaTaJln3aTOpPOB.

VYraeBoapl: MOHOcaxapuIsl (II0K03a, pubo3a M J1e30KCHMpuO03a), aucaxapusl (caxaposa,
JaKTo3a) M IoJucaxapuabl (Kpaxmaj, TJIMKOIeH, LieJuitoso3a). buonornyeckue (yHKUMN
YIJIEBOJIOB.

Jlununer:  Tpurnuuepunabl, ¢gocdonaunuapl, crepounsl. ['mapoduibHO-TUAPOGOOHBIE
cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHHE YTIIEBOAOB, OCNKOB M JIMIUAOB Kak
MCTOYHUKOB SHEPTUH.

Hyxneunossie kucnorel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u pynkuuu JJHK. Crpoenue un pynkunn PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[{utonorus — Hayka o kjierke. Knetounas teopus — npumep B3auMoIeHCTBUS Uei u (pakToB
B HAyYHOM IMO3HAHUU. MeTo/1bl U3yUeHUs KIETKH.

Knerka kxak nenoctHas »xwuBas cucrema. OOIMe NPU3HAKM KIIETOK: 3aMKHYTas Hapy)KHas
meMmOpaHa, monekyisl JIHK kak renernueckuii annapar, cucreMa CuHTe3a Oeka.

Tumel KJIETOK: JyKapuoTHYecKas U Impokapuotuueckas. (OCOOEHHOCTH  CTPOEHHS
npokaproTuyeckor kinetku. Kierounasi crenka Oakrepuii. CTpoeHUE SYKAPUOTHUECKOW KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTENIbHON, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, UX (QYHKIIUH.
[Ina3matuueckas MemOpana, e€ cBodcTBa u (QyHkuuu. [uTormnasmMa u e€ OpraHoMIbI



OnnomemOpannble opranouasl kinetku: JIIC, anmapar ['ombmku, nu3ocombl. [lomyaBTOHOMHBIE
OpraHouAbl KJIETKU: MUTOXOHAPUH, IutacTuabl. [IponcxoxneHne MUTOXOHAPUN U macTul. Buasl
wiactug. HemeMOpaHHble OpraHouabl KJIETKH: PUOOCOMBI, KIETOYHBIA LEHTpP, UEHTPUOIIH,
PECHUYKH, KTIYyTUKU. DyHKIINN OPraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynsaTopHblii neHTp kieTku. CTpoeHue siapa: saepHas 000J04ka, KapuoriazMma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHopT BELIECTB B KIIETKE.

JdemoHcTpanmnu:

IToptpetni: A. Jleenryk, P. I'yk, T. Illann, M. llneiinen, P. Bupxos, JIx. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Muarpammbl:  «PacnpeneneHue  XMMHMUYECKMX  JJIEMEHTOB B HEXHUBOM  IPUPOIE,
«PacnpeneneHre XMMUYECKUX 3JIEMEHTOB B )KUBOU MIPUPOJEY.

Tabmumsl 1 cxembl: «[lepuognueckas TabnMIla XUMUYECKMX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJbI», «buocunres Oenka», «CtpoeHne mMonekyiasl Oenka», «CtpoeHue (epMmeHTay,
«HyxnennoBeie kuciaotel. JIHK», «Ctpoenue momnekynsl AT®», «CTpoeHHe 3yKapuOTHYECKOU
KIeTkn», «CTpoeHue S>KMBOTHOM KIEeTKW», «CTpoeHHe pacTUTENbHOM KIETKH», «CTpoeHue
IPOKapHUOTUYECKON KIIETKN», « CTpOCHHE s11pa KIETKW», « Y TIEBOABDY, «JIunmuasn.

O06opynoBaH#e: CBETOBOW MHKPOCKOI, OOOpYyIOBaHUE [UIsl TPOBEICHUS HAOIIOICHHUIA,
U3MEPEHH, KCIEPUMEHTOB, MHUKPOIpENnaparhl PacTUTEIbHBIX, KUBOTHBIX M OaKTepHUaIbHBIX
KJIETOK.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaboparopHass pabora Ne 1. «V3yueHue KaTaIUTHYECKON aKTUBHOCTH (EpMEHTOB (HA
IpUMEepE aMIJIA3hl HIIM KaTanas3bl).

JlabopaTtopHas padota Ne 2. «M3yueHue cTpoeHust KJIETOK PACTEHUM, )KUBOTHBIX U OaKTepuid
10/ MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMHCAHUE.

Tema 4. JKusHeaeaTeJIbHOCTD KIETKH.

OOMeH BemecTB, WM MeTaboIu3M. ACCUMHIIIALNS (TIACTHYCCKUA OOMEH) U AUCCUMUIISAIIUS
(oHepreTuyecknii 0OMEH) — JBE CTOPOHBI EAMHOTO Ipolecca Meraboim3ma. Poib 3aKOHOB
COXPaHEHHUS BEUIECTB M SHEPTUU B IOHUMAaHUU METa0O0IM3Ma.

Tunel oOMeHa BemecTB: aBTOTPO(MHBIN M TerepoTpodHbId. Poib depMeHTOB B OOMEHE
BEILECTB U MIPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CpetoBas u TemHOBas (a3el  (orocuHTeza. Peakumm ¢dorocuHTE3A.
O¢pdextuBHOCTE (poTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJS KU3HM Ha 3emie. BiusHue ycnoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €TI0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTe3. XEMOCHHTE3Upymolnue OakTepuu. 3HAUCHUE XEMOCHHTE3a IJs >KU3HH Ha
3emuite.

OHepreTuyeckuii oOMeH B KieTke. Paciienienue BemecTB, BbIJICIEHUE U aKKyMYJIHPOBaHUE
SHEPruu B KIETKE. OTambl 3HepreTuyeckoro oOmeHa. [nukonus. BbpoxeHue U ero BUIBL
Kucnopognoe okucieHue, wid KieTouyHoe JbixaHue. OxucnutensHoe (ochopunupoBaHue.
D hEeKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

Peakuum matpuyHoro cuHte3a. ['enermueckas wunHdopmamus wu JHK. Peanuzanus
FeHEeTUYECKOM MHpopMaluu B KJIETKe. ['eHeTHueckuil KoJl M ero cBoWcTBa. TpaHCKpUILUS —
matpuunblii cunte3 PHK. Tpancmsuus — Ouocunrtes Oenka. Dtambl TpaHcusiuuu. KonupoBaHue
aMUHOKHCIOT. Posib pubocom B GuocuHTe3€e Oernka.

Hexnerounsle ¢opmbl xu3HU — BUpychl. Mcropust otkpsiTust Bupycos (. 1. ViBanoBcKkwiA).
OcoOeHHOCTH CTpPOEHHUsI U KU3HEHHOro IMKJIa BUpycoB. bakrepuocdaru. bonesnu pacrtenuid,
KUBOTHBIX M 4YeJIOBEKa, BbI3bIBaeMble BHpycamMu. Bupyc nMmyHoxpepuinura yenoseka (BUY) —
Bo30ynutens CIIM/la. OOpaTHas TpaHCKpuILMs, peBepTaza W uHTerpasza. llpodunaktuka
pacrpocTpaHeHUs] BUPYCHBIX 3a00J1eBaHUN.

JdemoHncTpanmnu:

[optpetsr: H. K. Konpuos, /I. 1. UBanosckuii, K. A. Tumupsizes.

Tabmunp! 1 cxembl: « Tunbl TUTaHuA», «MeTtabonuzmy», «MHUTOXOHAPUA», « DIHEPTETHUECKUMA
obmen», «Xmoporutacty, «Portocuntes», «Ctpoenne JHK», «CtpoeHune M (yHKIMOHHPOBAHUE



reHa», «Cunre3 Oenka», «['eHeTmueckuii kom», «Bupyce», «bakrepuodarn», «CtpoeHHEe u
*u3HeHHbIN 1K Bupyca CIIM/la, 6axtepuodara», «Permukarnus JJHK».

OGopynoBanue: Mozaenu-ammIukauu «YaBoernue JHK u Tpanckpumnmus», «buocuHTes
6enkay, «CTpoeHue KIeTK», Moaenb cTpykTypsl JTHK.

Tema S. PasMHoOKeHHe M HHIMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounblii nuki, WM SKU3HEHHBIM 1MKI Kietku. MHTepdasza u mwuro3. Ilpoueccsl,
nporekatomue B uHTepdaze. Permnmkamus — peakums matpuunoro cunrte3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIM Ha0op — KapuoTum. JIUIUIOMIHBIM W TaryIOUIHBIA XPOMOCOMHBIC
Habopbl. Xpomatuzabl. L{uTomornyeckue OCHOBBI Pa3MHOXKEHHUS U HHIWBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenune knetku — muto3. Craaun mutosa. I[Iponeccel, npoucxoasdiue Ha pa3HbIX CTAIUAX
MHUTO3a. BHOJOTUYECKHI CMBICT MUTO3A.

[TporpamMmmupyemas ru0esb KIETKH — aromnTo3.

®DopMBI pa3MHOKECHHST OPTaHU3MOB: OECIIONIOE U IMOJIOBOE. BUabl Oecrmonoro pa3MHOKEHUS:
JICJICHNe HaJBOE, MOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHHE, BETreTaTHBHOE
pasmHokeHue. IcKkyccTBEHHOE KIIOHHPOBAHUE OPraHU3MOB, €0 3HAUCHHE JIJIsI CEJICKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYHS OT OECIONOro.

Meiio3. Cramuu wMeiio3a. Ilpomeccel, mpoucxonsimue Ha craausx weiioza. I[loBenenue
xpomocoMm B Meio3e. Kpoccunrosep. buonornueckuii CMbIC M 3HaYEHUE MEil03a.

lamerorenes — mporiecc 00pa30BaHUS IMOJIOBBIX KJIETOK Y KUBOTHBIX. [10JIOBBIC KEJE3bI:
CEMEHHHKU U su4yHUKU. OOpazoBaHuME W pa3BUTHE TMOJIOBBIX KIETOK — TaMeT (CHepMaTo30HI,
SIMIIEKITIETKa) — crhepMaroreHe3 W oBoreHe3. (OCOOEHHOCTHM CTPOCHHUS  SMICKIETOK |
crnepmaTto3onioB. OmnonorBopenue. [lapreHorenes.

WupuBuayansHOe pa3BuTHE (OHTOTeHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3). DTarbl
SMOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX: JIPOOJIEHHE, TacTPYJALUs, OPraHOTeHE3.
[TocTaoMOproOHaNbHOE pa3BUTHE. THIBI MMOCTIMOPHOHAIBHOTO PA3BHUTHSA: MPSMOE, HEMPsIMOe
(nmmunHOYHOE). BrusHue cpeapl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3HIBATH
BPOKJIEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuili. OHTOreHe3 IIBETKOBOI'O PACTEHHMsS: CTPOECHUE CEMEHM, CTAJIUU
pa3BUTHSL.

JdemoncTpanuu:

Tabmuuer u cxembl: «DOpMBI pa3MHOKEHHSI OPraHU3MOBY», «JIBOWHOE OIUIOIOTBOPEHHUE Yy
I[BETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXKEHHE pacTeHUN», «JleneHue kiaeTku OakTepuii»,
«CTtpoeHne TOJIOBBIX KJIETOK», «CTpoeHHe XpOMOCOMBI», «KiaeTouHbll 1ukm», «Permkanus
JHK», «Mwuto3», «Meiio3», «IIpsmoe u HenpsiMoe pa3BUTHE», «]'aMeToreHe3 y MIIEKONUTAKOIIUX U
4yenoBeKay», « OCHOBHBIE CTAJH OHTOTCHE3ay.

O6opynoBaHue: MHUKPOCKOI, MHKpomnpemnaparsl «CrnepMaTo30ubl  MIIEKOMUTAIOLIETOY,
«SlinexeTka MieKonuTammeroy, «Kapuokntues B KIETKaxX KOPEIIKa JyKay, MarHUTHAs MOJENb-
anmuikanus «Jlenenue kinetkm», moaens JJHK, monens merada3Hoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHas padora Ne 3. «HabnrogeHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIpEIapaTax.

JlabopatopHass pabora Ne 4. «l3yueHue CTpPOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOITpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

IIpenmer w 3agaum reHetukd. KMcropus pasBuths reHeTHUKW. Poib 1uTOIOTMH U
SMOPHUOJIOTUN B CTAHOBJICHWM T€HETHKHU. BKian poccHilckux U 3apyOexHBIX YYEHBIX B pa3BUTHE
reHeTUKH. MeTonbl TeHeTUKH (TUOPUAOIOTUYECKHM, ITUTOTEHETUYECKHM, MOJICKYJSIPHO-
reHeTudeckuil). OCHOBHbIE T'€HETUYECKUE MOHATHS. ['eHeThueckass CUMBOJIMKA, UCIOJIb3yemasi B
CXEMax CKpEeIIMBaHHII.

3aKOHOMEPHOCTH  HAcleIOBaHUsI  TPU3HAKOB,  ycTaHOBIeHHble [.  Menzaenewm.
MonoruOpuaHoe CKpermBaHue. 3aKOH €IMHO0Opa3us THOpHIOB mepBoro mokoseHus. [IpaBuio



JIOMUHUPOBaHMSA. 3aKOH pacLICIUIEHUs MPU3HAKOB. [ umore3a unctotel ramet. [lonHoe u HenmonaHOe
JIOMUHHPOBAHHUE.

JurubpugHoe  ckpellMBaHuWEe. 3aKOH  HE3aBUCHMOTO  HACJEIOBaHHUS  MPHU3HAKOB.
[{uToreHeTHUECKUE OCHOBBI AMTHOPHIHOTO CKPEUIMBAHUSA. AHAIM3MPYIOLIee CKpEIIUBaHHE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIETICHHS TeHOTUIIA OCOOU.

CueruieHHoe HacienoBaHue npus3HakoB. Pabora T. MopraHa 10 CHEIUIGHHOMY
HacJeI0BaHMIO TeHOB. HapylieHue clernienyst reHOB B pe3yiIbTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHUS HACJIEACTBEHHOCTH. [ eHETHYECKHE KapTHI.

I'enetnka moma. XpoOMOCOMHOE OIpEAeNIeHHE Moja. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporaMeTHble Opraau3Msl. HacnenoBanve Npu3HaKkoB, CUEIJICHHBIX C IIOJIOM.

N3menunBOCTh. BUabl N3MEHUNBOCTH: HEHACIEACTBEHHAs U HacieAcTBeHHas. Poiib cpenbl B
HEHACJIEICTBEHHON  HM3MEHYMBOCTH. XapaKTePUCTUKAa  MOIM(PUKAIMOHHOW  W3MEHYHMBOCTH.
Bapuauvonnsiii psin u BapuaumonHas kpuas. Hopma peakuum npusHaka. KonnuecTBeHHblE U
Ka4eCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

HacnenctBeHnHasi, Wi TEHOTHIIMYECKas, U3MEHYMBOCTh. KOMOMHATHBHAs W3MEHUYUBOCTD.
Meiio3 W T1OJNIOBOW TpOLEeCC — OCHOBA KOMOWHATHBHOM W3MEHYMBOCTH. MyTalMOHHAsS
u3MeH4YnBocTh. Kiaccudukanus MyTanuii: TeHHble, XPOMOCOMHBIE, TreHOMHble. Yactota u
OpUYMHBI MyTanuil. MyrareHHble (akTOpbl. 3aKOH TOMOJOTHYECKHX PSAJOB B HACIEICTBEHHOMH
n3meHunBoctu H. . BaBunosga.

BuesinepHast HacI€1CTBEHHOCTh U U3BMEHYUBOCTbD.

I'enetnka uenoBeka. Kapuorun uyenoBeka. (OCHOBHbIE METOJAbl TE€HETHKU YEJIOBEKa:
F€HEATOTUYECKUN,  ONM3HENOBbIN,  IIUTOTEHETUYECKUM, OMOXMMHYECKUH,  MOJICKYJSIPHO-
reHeTuyeckuid. COBpPEMEHHOE OIpEAeIeHUEe TEeHOTHUIIA: IOJHOT€HOMHOE CEKBEHUPOBAaHME,
TCHOTUIIUPOBaHUE, B TOM uucie ¢ mnomomeio [II[P-anaim3a. HacnenacrBennbie 3a0o0sieBaHUS
YelioBeKa: reHHbIe 00J1e3HU, 00JIE3HH C HACIEICTBEHHOM MPEAPACIOI0KEHHOCThIO, XPOMOCOMHBIE
0one3nu. Comaruyeckue M reHepatuBHble MyTanuu. CTBOJIOBbIE KIIETKU. [IpuHIUIBL 3710pOBOTO
o0Opa3a XW3HHU, AUATHOCTUKH, MPOQPIIAKTUKH U JIEUEHHUs TeHeTHMYeCKUxX OomesHel. Meauko-
F€HETUYECKOE KOHCYJIbTUPOBAHME. 3HAYEHHE MEAUIMHCKOW T€HETUKU B NPEIOTBPALICHUM U
JICUEHUHU TeHETUYECKNX 3a00JIeBaHUI YeTIOBEKa.

JdemoHncTpanmuu:

[Toptpetsr: I'. Mennenn, T. Mopran, I'. ne ®pus, C. C. YerBepuko, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipsl U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IIMTOT€HETHYecKas OCHOBAY,
«3aKOH pacuIeIUICHHs ¥ eT0 IIUTOTeHeTHYeCKast OCHOBaY», «3aKOH YHCTOTHI TaMeT», «lurnbpuanoe
ckpemuBanue», «LluTromornyeckue  OCHOBBI ~ AWTMOPUIHOTO  CKpeuuBaHus», «Meios»,
«B3anMoIelicTBHE aJJIeIbHBIX T'€HOBY», «I'€HETUYECKUE KApThl PACTEHUM, KUBOTHBIX U YEIIOBEKAY,
«l'eneTnka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUA, CLEIUIEHHOro ¢ mnojom», «Kapunortumsl
YyelloBeKa U IKUBOTHBIX», «Buuel wusmeHunBocTH», «MoOAU(PUKAIUMOHHAS HU3MEHUYHUBOCTHY,
«Hacnenosanue pesyc-tpakropa», «['eHeTrka rpynn kpoBu», « MyTallMOHHAs U3MEHUUBOCTBY.

O6opynoBanue: Mojenu-anmiIukauun «MoHorubpuaHoe ckpemuBanue», «HenomHoe
JOMUHHMpOBaHueY, «JluruOpuaHoe ckpemuBanue», «llepekpécT XpoMOCOM», MHKpPOCKOI U
Mukpornpenapar «Jpozopuna» (Hopma, myTanuu (OpMbI KpbUIEB M OKpPAacKH Tena), repdapuit
«l"'opox moceBHOW».

JlaGopaTtopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopnas pabota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO M JUTMOPUIHOTO
CKpEIMBaHUA Y Ip030(UIIbI HA TOTOBBIX MUKpOMpENnapaTax».

JlaGopatopHast pabota Ne 6. «M3yueHne MOIU(PHUKAIMOHHON HM3MEHUYMBOCTH, MOCTPOCHHUE
BApUALMOHHOIO Ps/1a ¥ BAPUALIMOHHON KPUBOI.

Jlabopatopnass paGora Ne 7. «AHanmu3 MyTanmMid |y JOpo30guiIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[IpaxTuyeckas padota Ne 2. «CocTaBiieHUE U aHATU3 POIOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenexuusi KaK HaykKa M IpoIecC. 3apOoKJICHHE CEJEKIMH M AoMecTukanusg. Yuenue H. M.
BaBunoBa 0 IEHTpax TMPOUCXOXKICHUS M MHOrooOpasusi KyJIbTYpPHbIX pacTeHuid. LleHTpsI
IIPOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, ITaMM.

CoBpeMeHHbIE METOJbl CeJIeKIMU. MacCOBbI M WHAMBHUIYAIbHBIM OTOOPHI B CENEKIUU
pacteHuil M KMBOTHBIX. OLieHKa IKCTepbepa. BINM3KOpOACTBEHHOE CKpelMBaHHE — WHOPUIMHT.
UYucras nmuaus. CKkpeunBaHue YUCTHIX JUHUE. ['eteposuc, wim rudpuaHas cuna. HepoactBenHoe
cKpelBaHue — ayropuauHr. OtnanénHas rudpunuzanus u e€ ycrnexu. MckyccTBeHHbIN MyTareHes
Y TIOJIyYECHHE MOJTUIUIOUI0B. JIOCTHKEHUS CEIEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomorusg Kak OTpaciab IPOMU3BOACTBA. [eHHas WH)KEHEpHsa. OTanbl CO3AAHUA
pexombunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas wumxenepus. Kietounbie
KyJbTYypbl. MHUKpOKIIOHAJIBHOE DPa3MHOKeHUE pacTeHHH. KiloHMpoBaHME BBICOKOIPOIYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OKOJOIMYECKME W 3Thueckue npobdiembl. ['MO —
TeHEeTUYECKU MOAU(DULIMPOBAHHBIE OPTraHU3MBbI.

JeMoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmuupl u cxembl: KapTa «LIeHTpBI NPOUCXOXKICHHS M MHOT000pasusi KyJIbTYpHBIX
pactenmit», «Ilopoasl nOMamHUX >KUBOTHBIX», «CopTa KynbTYpHBIX pacTeHHi», «OTnanéHHas
rubpuam3anysi», «Paboter  akamemuka M. @. UWsanoBay, «llomummonaus», «OOBEKTHI
o6uotexHonorun», «Kierounsle KylbTypsl U KIOHUpOBaHHE», «KOHCTpyHMpoBaHHME U NEpPEHOC
TE€HOB, XPOMOCOMY.

OO6opynoBaHue: MyJSDKM IUIOJOB M KOPHEIUIONOB JUKUX (DOPM M KYJIBTYpHBIX COpPTOB
pacrenuit, repbapuii «CebCKOX035CTBEHHBIE PACTCHHS.

JlabopaTopHbIe U IpaKkTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JIOCTHXKEHHSI CENEKLUHUU PACTEHUM M JKUBOTHBIX (Ha
CEJICKLMOHHYIO CTaHLUIO, IUIEMEHHYI (epMy, COPTOUCHBITATENbHBIM Y4acTOK, B TEIUIMYHOE
XO035ICTBO, 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosnonMOHHAsA 0HOJIOTHS.

[TpennocbuIKM BO3SHUKHOBEHHS 9BOJIIOLUOHHON TEOPUH. DBOIIOLUOHHAS TEOPUS U €€ MECTO
B Ouostoruu. BrusiHue 9BOTIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CsuzerensctBa 3Boonuu. [lageoHTonornyeckue: Nocae0BaTeaIbHOCTD MOSBICHUS BUJIOB B
NaJICOHTOJIOTMUECKOM JIETOMUCH, TepexofHbe (hopMbl. broreorpaduueckue: cX0ACTBO U pa3Indne
¢dayH u ¢10p MaTEepUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHEe: CXOJICTBA W pPa3iMyusi AMOPHUOHOB pa3HbIX BUJOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOIMYHbIE, pPYJUMEHTapHbIE  OpraHbl,
aTaBU3Mbl. MOJIEKYIISIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHU3MOB HACJIE€ACTBEHHOCTH U OCHOBHBIX
METa0O0IMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas  teopust Y. Jlapeuna. [Ipeanochliky BO3HUKHOBEHMSI JapBUHH3MA.
JIBMIKyIIME CUIIBI HBOJIIOLMH BUJIOB 110 J{apBHHY (M30BITOYHOE pa3MHOXKEHHE MTPU OTPaHUYEHHOCTH
pecypcoB, HeonpeaeIEHHas N3MEHYMBOCTh, 00pbh0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBINH 0TOOD).

Cunternueckas Teopus Bosonun (CTD) u €€ 0OCHOBHBIE MOJT0KEHUS.

MuxkposBosmtonus. [lomynsuus kak equHUIA BUIa U 3BOJIOLUY.

JBwxyume cuibl ((akTopbl) SBOJIOLMU BHJIOB B MIpUpoje. MyTallMOHHBIM mporecc U
KOMOMHATHBHAs U3MEHYUBOCTb. [lomysiiMoHHbIe BOJIHBI U Apeiid reHoB. M3onsauus 1 Murpanus.

EcrectBeHHblIi 0TOOp — HanpaBisonuii hakrop 3Boronuu. @opMel €CTECTBEHHOTO 0TOOPA.

[Tprcnoco0IeHHOCTh OPraHU3MOB Kak pe3yibTar 3Boitonuu. [IpumMeps! npucnocoOiaeHuit y
Oopranu3MoB. ApoMopdo3bl ¥ UAMOAJANTALNH.

Bun u BupoobpasoBanue. Kpurepun Bupga. OcHOBHbIE (GOpPMBI  BHJI000pa30BaHUSA:
reorpagpuueckoe, 3K0JI0rHYecKoe.

Makposomtonusi. DPopMbl  3BOJIOLMU:  (puUIIeTHYECKas, IUBEpPreHTHas, KOHBEpreHTHas,
napaniensHas. HeoGpatumocTs 3BoMONNY.



[IpoucxoxaeHre OT HecnelMalIn3upOBaHHbIX NpeakoB. [Iporpeccupyromas cnenuann3anusi.
AJlanTvBHAs pajydanus.

JdemoncTpanmu:

Hoptpersr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. Bbap, O.
I'exkens, @. Mroiep, A. H. Cesepiios.

Tabmuue! 1 cxembl: «Pa3BUTHE OpraHMYECKOro MHUpa Ha 3emiiey, «3apobIIa TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTtepukc», «Dopmbl 00pbOBI 3a CyllecTBOBaHHE», «EcTecTBEHHBIH 0TOOPY,
«Muoroobpa3ue CcOpTOB pacTeHHit», «MHoroodpasue TOpOA JKUBOTHBIX», «[lomymsumy,
«MyTanonHass U3MEHYHBOCTH», «ApoMopdosby, «Mnunoamanramum», «OOmas IereHepanus»,
«/IBmkymue cuibl 3Boonnm», «Kapra-cxema mapupyra nmyremectsus Y. [lapsunay, «boprba 3a
cymecTBoBaHue», «lIpucnocobneHHocts opranusmoBy», «l'eorpaduueckoe BuA000pa3zoOBaHUE),
«DKOJIOTHYECKOE BUA000PA30BAHHEY.

O6opynoBaHue: KOJUIEKIHS HACEKOMBIX C Pa3IMYHBIMH TUIAMHU OKpAacKu, HaOOp IJIOIOB U
ceMstH, KoyuieKust «[IpuMepbl 3alMTHBIX MPHUCIIOCOOICHUH Y JKUBOTHBIX», MoJenb «OCHOBHBIC
HaIpaBlIEeHUS 3BOJIOLUNY, 00bEMHAs Moeb « CTpOeHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

Buoreorpadudeckas kapra Mupa, KojuieKuus «PopMbl COXpaHHOCTH MCKOTIAEMBIX JKUBOTHBIX
U pacTeHui», Mozaenb anmmkauusa «llepekpéct xpomocom», BiaxkHble mpenapatsl «PasBurtue
HacekoMoroy», «Pa3BuTHe NSATYIIKM», MHUKporpenapar «Jpozodunay (Hopma, MyTarmuu (GOpMbI
KPBUIBEB U OKPACKHU TEJNA).

JlaGopaTopHble U NpakTHYecKHe PadoThI:

JlaboparopHas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIOY.

JlabopaTopnas pabora Ne 2. «Omnucanue mTPUCTIOCOONIEHHOCTH OpraHu3dmMa u €€
OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE *KU3HU HA 3emuie.

JlonayuHble TpEACTABICHUS O 3apOKACHMM >KM3HU. HayuHble Tumnore3bl BO3HUKHOBEHUS
KU3HU Ha 3emuie: aOuoreHe3 M MaHcrepMmus. XUMHUYECKas 3BOJIIOLUSA. AOHOreHHBIH CUHTE3
OPraHWYECKUX BELIECTB M3 HEOPraHWYECKHX. DKCHEPUMEHTAIbHOE MOJATBEPKACHUE XUMHYECKOU
sBosoniu. Hauanbuble 3Tanbsl 6uonornueckoit sBomonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHME MPOTOKJIETKH. [lepBhle KIETKM M HX 3BOJIOLHS.
@®opMUpPOBaHUE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emie no 3paMm u nepuojaM. Karapxeit. Apxelickas U npoTepo3ouckas
apbl. [laneo3oiickas spa u €€ nmepruobl: KeMOPHICKHIA, OpJOBUKCKHA, CUITYPUHCKUH, TEBOHCKHIA,
KaMEHHOYTOJIbHBII, IEPMCKUH.

Me3so30iickas 3pa u €€ epruoabl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zolickas spa 1 €€ nepuo/ipl: majaeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiuMaTa M TeO0JOrM4ecKHX MmporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIHUU
PACTUTENHHOIO U JKUBOTHOTO MUpPa. ApoMOp(]o3bl y pacTeHui 1 KUBOTHBIX. [TosiBIeHue, pacuBeT u
BbIMHUpAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYECKOro MHUpa KakK OTpakeHHE HBOJIIOLMHU. OCHOBHBIE CHUCTEMATHUYECKUE
IpyMIbl OPTaHU3MOB.

OBodrOLMs  YeloBEKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue mpencTaBiIeHUM O
IPOUCXOXKIEHNHU YesoBeka. MeTo bl n3ydyeHus anTpornoreHe3a. CxoAcTBa U pa3inyMsl yeloBeKa U
XKUBOTHBIX. CHCTEMATHYECKOE TOJI0KEHUE YEIOBEKa.

JBuxyme cunbl  (pakropel) aHTpomnoreHe3a. HacnenctBeHHass HM3MEHUHMBOCTh U
€cTeCTBEHHbII 0TOOp. OOLIecTBEHHBI 00pa3 >KU3HU, U3TOTOBJIEHUE OPYAMH Tpyna, MBIIIJICHHUE,
peysb.

OcHOBHBIE CTaAMM M BETBU DBOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YE€IOBEK yMEIbIi,
Yenosek npsamoxoasaiuii, YeoBek HeaHepTaabCckuid, YenmoBek pasymubiid. Haxonku uckomaembix
OCTaTKOB, BpeMs CYIIECTBOBaHMs, 00JacTh pacHpoCTpaHEHUs, 0ObEM TOJIOBHOIO Mo3ra, oOpas
KU3HU, OPYIUSL.

Yenoseueckre pacbl. OCHOBHbIE OOJBIIME pachl: €BpOINeouiHas (eBpasuiickas), HEerpo-
aBcTpajioujHas  (PKBaTopuaibHasl), = MOHrOJIOMJHas  (a3MaTcKo-aMepuKaHckas).  YepTsl



MPUCTIOCOOIEHHOCTH TPEICTaBUTENeH YeIOBEYECKUX pac K YCIOBUSAM cyllecTBoBaHusA. EauHcTBO
yesnoBeueckux pac. Kputuka pacusma.

JdemoHcTpanuu:

[optpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBus.

Tabmumpl u cxembl: «Bo3nukHoBeHune ConHEYHOU cucTeMbl», «Pa3BuTHE OpraHMYECKOro
mupay», «PactutenbHas kieTka», «KuBotHas kierka», «lIpokapuoTuyeckas — KIETKay,
«CoBpeMeHHasi CHUCTeMa OpraHHYecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKa U 4YeJIOBEKOOOpa3HbIX 00e€3bsiH», «OCHOBHBIE MECTa IaJCOHTOJIOTMYECKUX HAXOJ0K
NPEIKOB COBPEMEHHOTO uelnoBeka», «JlpeBHeitmue mogu», «JlpeBHue mogun», «llepsbie
COBpPEMEHHBIE JTI0AN», «UenoBeueckne pachl».

O6opynoBanue: Mymspku — «lIpoucxoknenue  4enoBeka»  (OIOCTBI  aBCTPAJIONUTEKA,
NUTEKAHTPOIa, HEaHAEPTaJblla, KPOMAHBOHIIA), CIIENKH WIH H300paXCHHsT KaMEHHBIX OpYyIui
MEepPBOOBITHOTO YeJIOBEKA (KaMHH-YOMIEpPHI, PyOmia, ckpebiia), TeoXpOoHOJIOTHYecKas TaOJHIla,
KoJuteKIusl «DOopMbI COXPAaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUI.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «VI3ydeHue MCKOMAEMBIX OCTATKOB PACTCHUN W KHUBOTHBIX B
KOJUTEKLIUSX.

DKCKypcHusi «IBOJIOLMS OPraHUYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIA WIIU
KpaeBeIUECKUIA MY3€ii).

Tema 3. OpranusMbl 4 OKpYsKaroLias cpeaa.

DKOJIOTUs KaK Hayka. 3aJjaud U pa3/iesibl 9KOJOTUH. MeToAbl SKOJIOTHUECKUX UCCIIEeTOBAHHIM.
DKOJIOTM4E€CKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAS, HA3eMHO-BO3/1YIIIHAS, MMOYBEHHAS,
BHYTPHOPTaHU3MEHHAs.

Okonoruueckue (axtopsl. Knaccudukanus sKonorudeckux (GaxTopoB: aOUOTHUECKHE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. J[eiCTBUE SKOIOTHIECKHUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue  (akTopbl:  CBET,  TEMIEparypa,  BIAXHOCTh.  DPOTOMEPUOIU3M.
[Tpucnocobnennst OpraHu3MoOB K JIEHCTBHIO aOMOTHYECKUX (PaKTOPOB. bruomornueckne puTMel.

buotnueckue paxkTopsl. Buasl OnoTHYECKUX B3aUMOICUCTBUN: KOHKYPEHIINS, XUIIIHUYECTBO,
cum6Ouo3 u ero ¢opmel. [lapasutusm, koomneparusi, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaXJIEOHUYECTBO). AMEHCAIM3M, HEWUTpanu3M. 3HaueHHe OMOTHMYECKHX B3aUMOJICHCTBUI s
CYILIECTBOBaHMSI OPraHU3MOB B IPUPOIHBIX COOOIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU mnomyisiuu. OCHOBHBIE TOKa3aTeNu MOMYJSALUU:
YUCJIEHHOCTb, IUIOTHOCTh, pPOXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JluHamuka
YUCIIEHHOCTHU MOMYJISIIUY U €€ PeryJsiusl.

JdemMoHCcTpanuu:

[optpetsi: A. 'ym6onbar, K. @. Pynbe, O. I'ekkens.

Tabmuubl u cxemsl: kapta «lIpupoansie 30HB 3emin», «Cpeapl OOMTAHUS OPTaHU3MOBY,
«®Doronepuoguzm», «llonmymsauum», «3aKOHOMEPHOCTHM PpOCTAa  YHMCIEHHOCTH  MOMYJSALHUU
uHQy30puu-Tydenskn», «llumessie nenmny.

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:

JlabopaTtopuas pabora Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUS.

JlabopaTtopnas padota Ne 4. «BnusHre cBeTa Ha pOCT M Pa3BUTUE YEPEHKOB KOJICYCay.

[Tpaktuueckas pabora Ne 2. «IToacuér mIoTHOCTH MOMYJISIMKA Pa3HBIX BUAOB PACTEHUI.

Tema 4. Coo011ecTBa M DKOJOrH4eCKHe CHCTEMBI.

Coo011ecTBO OpraHu3MoB — 61o1ieH03. CTPYKTYpbl OHMOLIEHO3a: BHI0BAsI, IPOCTPAHCTBEHHAs,
Tpoduueckas (umieBas). Bunapl-nomuuantel. CBs3u B OMOIICHO3E.

DKkojnoruveckre cucreMbl (9kocuctemsbl). Ilonstue 00 »skocuctemMe U OHOTeoIEHO3E.
OYHKIMOHATBHBIE  KOMIIOHEHTHI ~ OKOCHCTEMBI:  TPOJYIEHThI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemiecTB M MOTOK JHEPrUUM B IKocucteme. Tpoduueckue (MUILEBbIE) YPOBHHU
skocucteMsbl. [Tumiessie nenu u cetu. OCHOBHBIE MMOKA3aTeIN SKOCUCTEMbI: OMomacca, MpOAYKIIHS.



DKOJIOTHYECKHE TMHpaMUIbl: TMPOIYKIUHU, YHUCICHHOCTH, Ouomaccel. CBOHCTBa 3KOCUCTEM:
YCTOMYUBOCTB, caMoperyisius, pazsutue. Cykieccusl.

[IpupoaHbie 3KOCHUCTEMBI. JKOCHCTEMBI 03€p U PEK. ODKOCUCTEMAa XBOWHOTO WJIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE 3KOCHCTEMBI. ATpPO3KOCHCTEMBL. YpOoskocuctemsl. buonormdeckoe u
XO3SHCTBEHHOE 3HAUEHHE arPOIKOCHCTEM B YPOOIKOCHUCTEM.

buopasnoobpasue kak (aktop ycToHdnBocTH 3KocucTeM. CoxpaHEeHHEe OHOJIOTHYECKOro
pa3HooOpasus Ha 3emiie.

Yuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U cTpykrypa ouochepsl. XKuboe
BemiecTBO U ero GpyHkimu. OcodeHHOCTH Onocdepsl Kak TI00anbHON SKOCUCTEMBI. JIMHAMIYECKOe
paBHOBecHe B 00paTHasl CBs3b B Orocdepe.

KpyroBopoTsl BemiecTB M OHOTCOXMMHUYECKHE IUKIBI 3JIEMEHTOB (yriepojaa, aszoTa).
3oHanbHOCTHL OMochepbl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuecTBo B Onocdepe 3eMian. AHTpONOreHHbIe M3MeHeHus B Ouocdepe. [modanbHbIe
9KOJIOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHHEe TpUPOABI M 4YenoBedyecTBa. CoxpaHeHHe OMOpa3zHOOOpas3Hsi Kak OCHOBA
ycroiunBocTH Ouocdepbl. OCHOBa pallMOHANIBHOTO YIPABICHUS MPUPOIHBIMU pEeCcypcaMu M UX
ucronb3oBanue. JlocTmkeHns OHOIOTUN B OXpaHa TPUPOJIBI.

JleMoHCcTpAaNUK:

Hoptpetsr: A. JIx. Tencinu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumsl 1 cxemsl: «I[lumessie nenu», «buoreHos: coctaB u cTpykTypay, «lIpupogHbie
coobmiectBay, «llemn mnuTaHuMa», «IKomormyeckas mmpamugay, «buocdepa u  yemoseky,
«IJKocHucTeMa IMUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO Jiecay, «buorneHos Bomgoémay,
«ArpoueHo3», «IIpuMepHble aHTPONIOreHHbIE BO3JAEHCTBUS HAa IPUPOAY», «BaxHelne NICTOUHUKI
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX Boa», «IlouBa — BakHeHInas cocTaBistonias Ouocdepb,
«®DaxTopsl nerpaganuu nousy, «IlapuukoBsiii 3dhdexr», «PakTOpsl panOAKTUBHOTO 3arpsS3HEHUS
ouocteps», «OOmas cTpykTtypa Ouocdeps», «PacmpocTpaneHue >KuzHU B Ouochepe»,
«O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepoga B Ouochepe», «Kpyrosopor azora B
IPUPOJIEY.

Ob6opynoBanue: Mojenb-anIuIMKaus « TunmumaHsle OHOIEHO3b», repbapuil «PacTurenbHbIe
coobmiecTBa», koJutekiuu «buonenos», «Bpenurenn BaKHEWIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu H KOJUIEKUMH pPACTEHHH W JKUBOTHBIX, TPHUHAICKAIIUE K Pa3HBIM
9KOJIOTHYECKUM rpymnmnam ogHoro Buaa, Kpachas kuura Poccuiickoit @enepanuu, u300paskeHUs
OXpaHsEMBIX BUJIOB PACTEHHI 1 )KUBOTHBIX.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHMSA K pe3yJlbTaTaM OCBOCHHS
o0OyyaroluMuCcs MporpamMM CpEeAHEro OOIIero oOpa30BaHMA: JMYHOCTHBIM, METalpeIMETHBIM U
IIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATHI

B cTpykType JHMUYHOCTHBIX PE3YJbTAaTOB OCBOEHUA IpeaMera «bHONOrus BBIACICHBI
CJICYIOININE COCTABJISIONINE: OCO3HAHNE 00YUYAIOIIUMHUCS POCCUNUCKON TPAKIAHCKOW UIEHTUIHOCTH
— TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTA U CAMOONIPEACICHUIO, HAIMYNE MOTUBALUU K
00y4eHNI0 OMOJIOTHH, TICJICHAPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JTUYHOCTH HA OCHOBE
KITFOYEBBIX [IEHHOCTEH W UCTOPHUYECKUX TPAJAULIUN Pa3BUTHs OMOIOTUYECKOTO 3HAHUS, TOTOBHOCTh
U CHOCOOHOCTH OOydarlolUXCsl PYKOBOJICTBOBAaTbCS B CBOEH JESATENIBHOCTH 1IEHHOCTHO-
CMBICTIOBBIMU yCTAaHOBKAMHU, NPUCYIIUMU CUCTEME OHOIIOTMYECKOTO OO0pa30BaHUS, HAIUYUE
9KOJIOTUYECKOTO MPABOCO3HAHUS, CTIOCOOHOCTH CTABUTD LI U CTPOUTD KU3HCHHBIC TIJIAHBI.



JInuHOCTHBIE pE3ynbTaThl OCBOEHHsA IHpeaMera «buomorus» IOCTUraroTCs B E€OUHCTBE
yueOHOW W BOCIHMTATEIHHOW JEATEIHHOCTH B COOTBETCTBHHM C TPATUIIMOHHBIMH POCCHUUCKUMU
COLIMOKYJIbTYPHBIMH, HUCTOPUYECKMMH W JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSMH, NPUHATHIMHU B
oOmiecTBe MpaBWIAMH W HOPMaMHU TOBEIEHUS M CIIOCOOCTBYIOT IMpoIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSI M CaMOpA3BUTHUA, PA3BUTUS BHYTPEHHEW MO3UUUU JUYHOCTH, MNATPUOTU3MA,
YBaXEHUS K 3aKOHY U MPABOIMOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJEHUIO, B3aUMHOTO
yBa)KeHUs, OEPEKHOTO OTHOILICHUS K KYJIbTYPHOMY HACIEAUIO U TPAJUIMSIM MHOTOHAIIMOHAILHOTO
Hapoaa Poccuiickoi @enepannn, NpUPOAE U OKPYXKAKOLIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA ydeOHOro mpenmera «buomorusp» MOMKHBI OTpaxkarh
TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCSI PYKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIMEN JTUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTALUH, TO3UTUBHBIX BHYTPECHHUX yOEKICHUH,
COOTBETCTBYIOIIUX TPAIAUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIUPEHHUE KU3HECHHOTO
ONbITA U ONBITA JIEATEIBHOCTH B MPOILECCE pean3allid OCHOBHBIX HAIPaBICHUN BOCIUTATEIbHOU
NeSATEIbHOCTH, B TOM YUCJIEC B YACTHU:

1) rpakaaHCKOT0 BOCTIMTAHUS

c()OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMK  OOydalomerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, yBa)KEHHWE 3aKOHA U
IPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH ACSITEIHLHOCTH MPHU CO3MAHUU YYCOHBIX MPOEKTOB,
peleHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEIEIAThH COOCTBEHHYIO MO3UIIMIO TI0O OTHOIICHUIO K SIBICHUSIM COBPEMEHHOM
KU3HU U OOBSICHATH €&;

YMEHUE YUUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aUMOCHCTBUS
JIOJIeH ¢ pa3HbIMU YOEKACHUSAMHU, KYJIbTYPHBIMHU [IEHHOCTSIMU M COI[MANIbHBIM MOJI0OXKEHHEM;

TOTOBHOCTh K COTPYOHHUYECTBY B TIPOILECCE COBMECTHOTO BBITIOJIHEHHS Y4E€OHBIX,
MI03HABATEJIbHBIX U MCCIIEIOBATEIbCKHUX 3a/1a4, YBAXKUTEIBHOIO OTHOIICHUS] K MHEHHUIO OIIIIOHEHTOB
pu 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOI0 COJIEPIKAHUS;

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU J€ATEIbHOCTH;

2) NATPUOTHYECKOI0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUICKON Tpa’kJaHCKON HACHTUYHOCTH, MATPUOTHU3MA, YBAKEHHUS K
CBOEMY HapOJly, 4YyBCTBA OTBETCTBEHHOCTH Iepell PonHOM, ropaocTH 3a CBOM Kpai, cBoro Ponuny,
CBOH SI3bIK U KYJIBTYPY, IPOLUIOE U HACTOSIIIEe MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIAUIO U MaMIATHUKAM MPUPOJIbI, TOCTHKCHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIIE;

CIOCOOHOCTh OIICHUBATH BKJIAJ POCCUUCKHX YUYEHBIX B CTAHOBJICHUE W Pa3BUTHE OHMOJIOTHH,
NMOHMMAaHUsl 3HA4YeHUs OHOJIOTMM B TO3HAHUM 3aKOHOB TIPUPOJBI, B JKH3HU YENOBEKa U
COBPEMEHHOT0 00I1IEeCTBA;

uzeiiHas yoe:KIEHHOCTh, TOTOBHOCTH K CIIYKEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 32
ero cyan0y;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CITOCOOHOCTh OIICHUBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJUTEISAM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHATHUS HEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUU C TpaAULMAMHU HapoaoB Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHUIA;

MOHUMaHUE YMOITMOHAILHOTO BO3ICUCTBHS )KHBOUM MPUPOJIBI U €€ TICHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHMIO B pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KadecTBa TBOPUYECKON JTUIHOCTH;



5) ¢puznyeckoro BocnuTaHusi, GopMHUPOBAHUS KYJIbTYPbl 310POBbSi H IMOLHMOHAIBHOIO
Os1aromostyqus:

MOHUMAaHUE W pean3alisl 370pOBOr0 U Oe3omacHOro obpasa KU3HU (3A0POBOE MUTAHUE,
COOJIIOJICHHE TUTHEHWYECKUX TPaBHJI M HOPM, COAJaHCUPOBAHHBIA PEXHMM 3aHATHH M OT/AbIXA,
peryisipHas Gpu3nuecKas akTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOILIECHHS
K COOCTBEHHOMY (PH3MUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHUMaHHUE LIEHHOCTH MPaBWJI UHIAUBHUYAJIbHOTO U KOJJIEKTUBHOIO O€3011aCHOTO MOBEICHMS
B CUTYallUsX, YTPOKAIONIUX 3/I0POBBIO U JKU3HU JIIOJIEH;

OCO3HaHME IIOCIENCTBUA M HENPUATUS BPEAHBIX NPUBBIUCK (YMOTPEOJIEHUS aJKOroJs,
HapKOTUKOB, KypEHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYZY, OCO3HAHHUE LIEHHOCTH MacTEepPCTBa, TPYI0JII00HE;

TOTOBHOCTb K aKTHBHOHM JEATEIBHOCTH TEXHOJOIMYECKOW M COLMANIbHOM HalpaBIeHHOCTH,
CHOCOOHOCTh MHUITMHPOBATH, INITAHUPOBATH M CAMOCTOSTEIBHO BBHIIOIHATH TAKYIO JEATEIHLHOCTD;

UHTEpPEC K pa3IM4yHbBIM cdepaM Npo(ecCHOHANBHON NeATeNbHOCTH, YMEHHE COBEpIIAaTh
OCO3HAHHBIN BBIOOP OyayIeil mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

TFOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHMIO M CaMOOOPa30BAHMIO Ha MPOTSKEHUU BCeH
KU3HH;

7) 3K0JIOrHYeCKOr0 BOCTIMTAHMSA:

HKOJIOTHUECKH IIeNIeco00pa3HOe OTHOIICHHE K NMPHPOJE KaK MCTOYHHMKY KH3HH Ha 3emIe,
OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIEHNE YPOBHSA OJKOJOTHYECKOW KYyJbTYPHI: MPHOOPETEHHWE ONbITa IUIAHUPOBAHHS
HOCTYIIKOB M OLICHKH WX BO3MOJKHBIX ITOCIJIEACTBUI JUIsl OKPY>KAIOLIEH Cpe/ibl;

OCO3HAHHE TII00ATLHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IyTel UX PEUICHHUS;

CIOCOOHOCTh MCII0JIb30BaTh MPHOOpETaeMble TPU U3YYEHUN OUOJIOTHUH 3HAHUS U YMEHHUS IIPH
peleHnn mpoodiieM, CBSA3aHHBIX C PAMOHAIBHBIM MPHPOJIONIONB30BaHUEM (COOIIOACHNE TPaBUIT
IIOBEJICHUS B IPUPO/IE, HAIIPABJICHHBIX HA COXpPAaHEHHE PAaBHOBECHUS B dKOCHCTEMaX, OXpPaHy BUJIOB,
IKocucTeM, Onochepsr);

aKTUBHOE HETIPUSTHE ASHCTBHUM, IPUHOCALIMX BPe OKPYKAIOLIEH MPUPOIHON cpesie, yMEeHUe
IPOTHO3MPOBATH HEOJIArONPHUATHBIE YKOJIOTUYECKUE TOCIEACTBHS MPEINTPUHUMACMBIX ACUCTBUH U
HpeoTBpALIaTh UX;

HAJIMYAE PA3BUTOTO HSKOJIOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOH KYJIbTYPBI, OIBITA
NEeSITEeIbHOCTH  SKOJIOTMYECKOM  HaNpaBIEHHOCTH, YMEHHMs  pPYKOBOJACTBOBATbCSA HMH B
NI03HABATEIbHOW, KOMMYHHKAaTHBHOM M COLMAIBHOW MPAKTUKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH e TeTbHOCTH 3KOJIOTHYECKON HAallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS

c(OpPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJIHUKYJIBTYPHOM MHUDE;

COBEPIIICHCTBOBAHHE SI3BIKOBOM M YHTATENBCKON KYJIBTYphl KaK CPEICTBA B3aMMOJCHCTBHS
MEXTY JIIOJIbMU U IO3HAHUS MHPa;

NOHMMaHUE crneun(UuK OHOJIOTMM KaK HayKd, OCO3HaHHMA €€ poiau B (OPMUPOBAHUU
paLMOHATIBHOIO HAYYHOI'O MBILIUIEHUS, CO3JaHUM LIEJIOCTHOIO MPEACTABICHHUS 00 OKpy’KarolleM
MUpE KaK O €IMHCTBE TPUPO/IbI, YSIOBEKA U OOIIECTBA, B TIO3HAHUH NMPUPOIHBIX 3aKOHOMEPHOCTEH
U peIeHUH MpobIeM COXpaHEHUs IPUPOITHOTO PABHOBECHS;

yOeXKIIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JJIsl COBPEMEHHOW IMBHJIM3AIMH: OOCCIICYCHUS
HOBOTO YpPOBHSI DPa3BUTHUS MEIUIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEYECTBA, MOWCKA IMyTeH BBIXOJA W3 TIIOOATBHBIX
9KOJIOTUYECKUX IMpo0sieM u obecreueHus rnepexoja K YCTOWYMBOMY DPa3BUTHIO, PALMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJyYEHHHM OMOJIOTMYECKUX 3HAHUH B LENAX TOBBILICHUs OOIIEH
KYJIbTYypBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM dYacTH (HYHKIIMOHAIHHOU
IPaMOTHOCTH 00y4Jaronmxcs, popMupyemMoi Ipu U3y4eHUn OHOJIOTHH;



NOHMMaHHE CYIIHOCTH METOJOB TIIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIOJIB30BATh moJIy4aCMbIC 3HaHUA [JIs1 aHaJIi3a U OOBSICHEHHS SIBIIEHUH
OKPYXKAIOLIETO MHpa M MPOUCXOMAMMX B HEM H3MEHEHHUH, yMEHHE JenaTb OOOCHOBaHHBIC
3aKIIIOYCHHUA Ha OCHOBC HAYYHBIX q)aKTOB U HUMCIOINUXCA [JAaHHBIX C LCJIbIO TOJYUCHUA
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOIb30BaTh OMOIOTHUECKUE 3HAHUS Ul PELICHUs IpoOIeM
B pPEaSTbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HaHME ILIEHHOCTH HAyYHOW JESTEIBHOCTH, TOTOBHOCTH OCYIIECTBIIATH IMPOEKTHYIO H
MICCIIEZIOBATEIbCKYIO IESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
aKTHMBHOMY TOJYYEHHIO HOBBIX 3HAaHMHA 10 OHOJIOTHM B COOTBETCTBHU C >KU3HCHHBIMHU
HOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3yibTaTbl OCBOEHHMS YydeOHOro mnpeamera «buonorusy BKIIOYAOT:
3HayMMble 11 (OPMHPOBAHMS  MHUPOBO33PEHUS  OOy4alOUIMXCS  MEXKIUCLUIUIMHAPHBIE
(MexnpeaMeTHbIe) OOIIeHAYyYHBIE TOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOH KapTUHBI MHpa U
cneun(uKy METONOB IO3HaHUs, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, IHEPIus,
SBJICHHE, MIPOIIeCcC, CUCTEMa, HAYYHBINH (PaKT, MPUHIUI, TUTIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccieioBaHue, HaOIo/leHUe, U3MEpEeHHue, SKCIHEPUMEHT U JAPYIHX), YHHUBEpCAJIbHbIE Y4yeOHbIE

JEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHHMKATUBHbIE,  PErYJISITUBHbIE), oOecrnieuynBaroIye
¢dopmupoBaHue (YHKIMOHAJIBHOW TI'PaMOTHOCTU U COLMAJIbHON KOMIIETEHIIMHM OO0Yy4Yaroluxcs,
CIOCOOHOCTh oOyyaromuxcs HCI0JIb30BATh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHHUA W YHHUBEpCajJbHbIe Yy4YeOHbIE NEHCTBUS B IO3HABaTENbHOU U
COLIMAJIBHOM ITPaKTHKE.

MeranpenmMeTHble pe3yibTaThl OCBOCHHUS MPOrpaMMBbI CPEIHEro o0Iero oOpa3oBaHMs
JIOJKHBI OTPaKaTh:

OBy1ageHNe YHMBEPCAJIbHBIMU YU4eOHBIMH IIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBblIe JJOrHYecKHe JIeHCTBUS:

CaMOCTOSITENIbHO  (POPMYIMPOBAaTh M aKTyalIM3UpOBaTh MpodieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIOJB30BaTh MPH OCBOSGHUU 3HAHUN MPUEMBI JJOTUYECKOTO MBIIUICHUS (aHallu3a, CUHTE3a,
CpaBHCHHS, KIAacCU(PUKAUU, OOOOIICHMS), PACKPBIBATH CMBICT OHOJIOTHYECKUX TTOHSATHI
(BBLIEMATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMU MOHATUSIMU);

ONpeAeATh I1eNM JAEITEIbHOCTH, 3a/JaBas IapaMeTpbl W KPUTEPUU HX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl IE€ATEIBLHOCTH C IIOCTaBICHHBIMU LIEISIMU;

UCIOJIB30BaTh OHOJIOTUYECKUE TMOHATHS JUisi OOBbsICHEHHs (DaKTOB M SBIEHUM KUBOM
PUPOBL;

CTPOUTDH JIOTUYECKUE pacCyX/eHus (MHAYKTUBHBIE, I€TyKTUBHBIE, [0 aHAJIOTUH), BBISIBIATH
3aKOHOMEPHOCTH U TPOTUBOPEUUsl B PACCMATPUBAEMBIX SBIECHUSX, (OPMYIHPOBATH BBIBOJABI U
3aKJIIOYEHUS;

IIPUMEHATH CXEMHO-MOJEJBHBIE CPEACTBA JI1 NPEICTABJICHUS CYLIECTBEHHBIX CBS3€H H
OTHOIIIEHUH B HW3Y4YaeMBIX OHMOJOTMUECKHMX OOBEKTaX, a Tak)Ke NPOTHBOPEYHI Pa3HOro poja,
BBISIBJICHHBIX B Pa3IMUHBIX HH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IJIaH peUIeHHs MPOOIeMbl C YUIETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTEepUaAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb, OLIEHMBATh COOTBETCTBUE pPE3YJITATOB IIEJISAM,
OLICHUBATh PUCKU MOCIEICTBUMN AEATEIbHOCTH;

KOOPJAMHHUPOBATh U BBINOJHATH pabOTy B YCIOBUSIX pEaJbHOr0, BUPTYAJIbHOIO H
KOMOMHHUPOBAHHOTO B3aUMOJCHUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:



BJIa/IETh HaBBIKAMH Y4e€OHO-HCCIIEIOBATENIbCKOW M IMPOEKTHOM NeATEIbHOCTH, HaBBIKAMU
paspeuieHus mpoodieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY IIOMCKY METOJIOB
pelIeHrs MPaKTUYECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0OB IO3HAHUS;

UCIIOJIb30BaTh Ppa3N4HblE BUABl JACITEIBHOCTH IO IIOJYYEHHIO HOBOIO 3HAHMS, €ro
UHTEpIIpeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHUI0O B YYEOHBIX CUTYyallUiX, B TOM 4YHCIE IMpHU
CO3/1aHUHU YYEOHBIX U COLIMATIBHBIX IIPOEKTOB;

dbopMupOBaTh HaYYHBIH THUIl MBIIUICHUS, BJIAJETh HAYYHON TEPMHHOJIOTHEH, KIIOYEBBIMU
MOHATUSMH U METOJIAMU;

CTaBUTh U (OPMYIHpPOBATh COOCTBEHHBIE 3aladd B 00pa30BaTENbHON JAESITETbHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBS3HM U aKTyaJIU3UpOBaTh 3a7auy, BbIABUTaTh TUIIOTE3Y
e€ peleHus], HAXOIUTh apryMEHTHI JJIs JOKa3aTEeIbCTBA CBOMX YTBEP)KJEHUH, 3a7aBaTh apaMeTphl
U KPUTEPUH PEIICHNUS;

AQHAJIN3UPOBATh MOJYUYEHHBIE B XOJE€ PELIECHUS 3a/adl Pe3yJbTaTbl, KDUTUUYECKH OLIEHUBATh
UX TOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIHN OIBIT;

OCYIIECTBIISATh II€JICHANPABICHHBIA TMOUCK TepeHoca CPEICTB M CHOCOOOB JEWUCTBUS B
po(heCCHOHATBLHYIO CPEey;

yMeTb  MEpPEeHOCUTh 3HAaHMSA B  TIO3HABATENBHYI0 W  IPAKTHYECKYyl0  00JacTH
KHU3HEESATENbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTell;

BbIIBUTaTh HOBbIE WJEHM, Mpe/jiaraTb OPUTHMHAIbHbIE IOAXOAbl M PEIIEHUs, CTAaBUTh
npoOJIeMbl U 33aJ1a4H, JOMYCKAIOIINE allbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOpMaIUU (TekcTe ydeOHOro mnocolus,
HAYYHO-TIOMYJISIPHOW JIUTEpaType, OWOIOTMYECKUX CIIOBApPSAX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VIHTepHeTe), aHanM3UpOBaTh HH(OPMAIMIO Pa3TUYHBIX BHAOB U GopM
IPEJCTaBICHUS, KPUTHUECKU OLIEHUBATh €€ JOCTOBEPHOCTb U HEPOTUBOPEUUBOCTB;

dbopMynupoBaTh 3ampockl U MPUMEHSTh pa3lIUYHble METOIbl MpPU IOUCKE H OTOOpe
OMOJIOrMYecKoi HHPOpMAIUH, HEOOXOIMMOM ISl BBITTOJIHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCIONb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPLICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUSI PA3JIMUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpPATh ONTUMANbHYIO (GOpMYy MpEACTaBICHHS OHOJIOTHYECKOU
UHPOpMALUH (CXEMBbI, TpapUKH, TUarpaMMBbI, TAOIHIIBI, PUCYHKH U IPYTOE);

UCIIONb30BaTh HAy4YHBIA SI3bIK B KauecTBE CpeACcTBa Mpu paboTe ¢ OHOJIOTHYECKOU
uHbopMaluel: NPUMEHATh XUMHUYECKHE, (PU3NYECKHE M MaTeMaTUYeCKUEe 3HAKU U CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, HCIOJb30BaTh M IpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HAIJIATHOCTH;

BJIQ/ICTh HABBIKAMU pPACIO3HABaHWUA U  3aIIUThl  HHpOpManmu, WHOOPMALMOHHON
0€30MacHOCTH JTUYHOCTH.

OBi1ajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMHU:

1) obmenne:

OCYIIECTBIISATH KOMMYHHKAIIMHN BO BCeX c(pepax >KU3HH, aKTUBHO Y4aCTBOBAThH B TUAJIOTE MU
JMCKYCCHH T10 CYHIECTBY 00CYk/1aeMOil TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATh CY)KJICHUS
OTHOCHUTENLHO BBHITIONHEHHS TpeajaraeMol 3a/layi, YYUThIBaTh WHTEPEChl U COTJIACOBAHHOCTh
HO3UIMM IPYrUX y4aCTHUKOB JMAJIora WK AUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHbIE CPEeCTBA OOIICHNUS, TIOHUMATh 3HAYCHUE COLMAIbHBIX 3HAKOB,
MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTYyallMid, YMETh CMATYaTh KOH(MIWUKTHI U BECTH
IIEPETOBOPBI;

BJIQ/IETh PA3IMYHBIMU CcIIocOOaMH OOIIEHUS W B3aUMOJIEHUCTBHUS, MMOHUMAaThb HaMEpPEHUs
JpYTUX JOJIeH, MpOSBIATh YBAaXKUTEIbHOE OTHOIIEHHE K COOECEeAHHMKY M B KOpPpeKTHOU (opme
(bopMyIHMpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SA3BIKOBBIX CPE/ICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:



IIOHUMAaTh W HCIIOJIb30BaTh MPEHMYILECTBA KOMAHJHOM M WHAMBUAYAIBbHOW pabOThI NpH
pemeHnn OHOJIOrHYeckor MpoOaeMbl, 0OOCHOBBIBATH HEOOXOIMMOCTh MPUMEHEHHUS TPYIOBBIX
dbopM B3aUMOJICHCTBUS MPH PEIICHUN YICOHOMN 3a/1auu;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBHH C Y4ETOM OOIIMX HHTEPECOB H
BO3MO>KHOCTEW Ka)KJIOTO YIEHA KOJUIEKTHBA;

IPUHUMATh LIEJIU COBMECTHOMN JIEATEIBHOCTH, OPIaHU30BbIBATh U KOOPAUHUPOBAThH EUCTBUS
o €€ JOCTI)KECHHIO: COCTaBJIATh IUIAH JEWCTBUM, pPAaCHpelesATb pOJIM C YYETOM MHEHHU
YYaCTHHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4e€CTBO CBOET0 BKJIAJA U KaXKJIOTO Y4aCTHHKA KOMaH/bl B OOIIMI pe3yibTar Io
pa3paboTaHHBIM KPUTEPHUSIM;

IpeylaraTb HOBBIE IIPOEKTHI, OLICHMBATH MJEU C IO3ULUM HOBHU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBIIAT TO3UTUBHOE CTPATETUYECKOE MIOBEIEHUE B PA3JIMYHBIX CUTyalMsIX, POSABIIATh
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

OByageHne YHMBEPCAJIBHBIMH PeryJsiTHBHBIMH AeHCTBUAMM:

1) camoopranu3amnms:

UCII0JIb30BaTh OMOJIOTHUECKUE 3HAHUS AJIS BBIABICHUS IPOOJIEM U UX PELICHUS B )KU3HEHHBIX
Y Y4EOHBIX CUTYyalLUsX;

BbIOMpPATh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM 1IE€JE€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSIX M TOCTYNKaxX MO OTHOLIEHUIO K JXKUBOW MPUPOJIE, CBOEMY 3I0POBBIO U 3JI0POBBIO
OKPYKaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IIO3HABATEIbHYIO JESTEIbHOCTb, BBISIBIATH MPOOJIEMBI,
CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHOM JESTEIbHOCTH U )KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITENIbHO COCTaBIATh IUIAH PELICHUs MPOoOJeMbl ¢ YYETOM HMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEAIIOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOW 3PYAMIMH B pa3HbIX 00JacTAX
3HAHUH, IOCTOSIHHO MOBBILIATH CBOM 00pa30BaTEIbHBIA U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTh, OLICHUBATbH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIa/IE€Th HAaBbIKaMU MO3HABATEJILHOM peieKcHr KaK OCO3HAHUSl COBEPIIAEMBIX JAEUCTBUN U
MBICIMTENBHBIX MPOLIECCOB, X PE3YJIbTATOB M OCHOBAHUM, MCIOIb30BATh MPUEMBI pedaeKcuu At
OLIGHKH CUTYalllH, BIOOpA BEPHOT'O PEIICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KEHHUIO;

IPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX IPU aHAJIW3€ PE3YJIbTaTOB JI€ATEIbHOCTH;

3) npuHsATHE ceds1 U IPYrux:

IPUHUMATh ce0sl, TOHMMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI APYTUX IIPU aHAJIN3€ PE3YJIBTATOB JEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMU JAPYroro 4eaoBeka.

HNPEIAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbTarhl ocBoeHus nporpammbl COO mo Guosioruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT creuuduueckrue aias ydyeOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHS U
CHocoOBbl JIEUCTBMIM MO OCBOGHMIO, HMHTEPIPETAllMd W MNpPeoOpa3oBaHMIO 3HAHUM, BUJBI
JESATEIbHOCTH MO TOJIYYeHHI0O HOBOTO 3HAHMSI U NMPUMEHEHHI0 3HAHUW B DPA3JIMYHBIX Y4EOHBIX
CUTYyallUsX, a TAK)KE B pealibHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme
MIpeIMETHBIE Pe3yJIbTaThl IPEJICTABICHBI IO FOJjaM 00yUYEeHUS.



[IpeameTHBIC pe3ynbTaThl OCBOEHUS yueOHOTO TipeameTa «buomorus» ¢ 10 knacce nomKHbBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHUH O MECT€ M POJM OHOJIOTMHM B CHCTEME HAy4yHOTO 3HaHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAapTHHBI MHUpa U
HAyYHOTO MHPOBO33PEHUS, O BKJIa/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
6uosiornu, HyHKIIMOHAIBHOM TPAaMOTHOCTH YeJIOBEKa [T PEIICHHS KU3HEHHBIX 33/1a4;

YMEHHE DPACKPBIBATh COAEpKAHHE OMOJIOTMUYECKHX TEPMHUHOB W TOHSTHI: KU3Hb, KJIETKa,
Opranm3M, MeTadou3M (0OMEH BEIIECTB W MPEBPAIICHHE YHEPTUH), TOMEOCTa3 (CaMOPETYIISIIHS),
ypOBHEBasi  OpraHu3alus  KHUBBIX  CHCTEM,  CaMOBOCHpPOHM3BeIeHHE  (PEmpoayKIus),
HACJIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHE u3Jaratb OWOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas, MYyTalllOHHas,
LEHTpalbHasl JorMa MOJIEKYJIspHON Ouosorum), 3akonel (I. Mengens, T. Moprana, H. W.
BaBuiioBa) u yueHus (0 LEHTpax MHOT00Opa3usl M MPOUCXOXKIEHUS KyIbTYpHbIX pacteHuii H. U.
BaBuiioBa), onpeaensaTh rpaHHUIbI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIaJIeTh METOAaMH HAay4YHOTO MO3HAaHUS B OHOJOTMH: HAOJIOJACHHE U ONMHCAHHE
KUBBIX CHUCTEM, IIPOLIECCOB W SIBJIEHWI, OpraHu3anus M IPOBEIECHHUE OHOJIOTHYECKOIO
9KCIIEPUMEHTA, BBIJBMKCHHE THUIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXAY HCCIeNyeMbIMU
BEJIMYMHAMU, OOBSICHEHHUE MTOJIYYEHHBIX PE3YJIbTAaTOB, CIIOJb30BAHHBIX HAYUYHBIX NOHITUN, TEOPUI
U 3aKOHOB, YMEHHE JIeJ1aTh BHIBOJIbI HA OCHOBAHUU MOJYyYEHHBIX PE3yIbTaTOB;

YMEHHME BBIACIATh CYLIECTBEHHbIE NPHU3HAKU BUPYCOB, KJIETOK IPOKAPHUOT U IYKApPHUOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BEILIECTB U
NpEBpaIlleHUsT SHEPrHud B KJETKE, (OTOCHHTE3a, IIACTUYECKOTO M HIHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MEi03a, OIUIOAOTBOPEHHUS, PA3MHOKEHHUS, WHANBUAYATbHOTO pPa3BUTHUS
opraHusmMa (OHTOTEHE3);

YMEHHE MPUMEHSITh MOJy4YCHHBbIE 3HAHUS Ui OOBSICHEHHUS OHOJOTMYECKHX MPOLIECCOB H
SIBIIGHUH, JJI TMPUHATUS NPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM >KM3HU C LENbl0 00ecreueHus
0€30MacCHOCTH CBOETO 3[I0POBBS U 370POBbS OKPYKAIOIIMX JIOJEH, COONIOACHNUS HOPM TPaMOTHOTO
IOBEJICHUSI B OKpYXKaWOILEH NPUPOJHONW cpele, MOHUMaHHE HEOoOXOJUMOCTH HCHOIb30BaHUS
JNOCTHKEHHM  COBPEMEHHOH  Ouojmoruu ¥ OHMOTEXHOJOTHMH Uil  paloHAaIbHOIO
PUPOIOTIOIB30BAHUS;

YMEHHE pelaTh OJJIEMEHTapHble TeHeTHMYeCKWe 3aJadyd Ha MOHO- M JUTHOPHIIHOE
CKpEIIMBaHKE, CIICTUICHHOE HACIIE0BAaHUE, COCTABIIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS /IS
npeCcKa3aHus Hacle0BaHus IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJHATH JIADOpaTOpPHbIE M IPAKTUYECKUE padoOThl, COOI0JAaTh IpaBWia IPU
paboTte ¢ yueOHBIM U J1a0opaTOPHBIM 000PYAOBAHUEM;

YMEHHE KpPUTHUYECKH OLCHUBaThb U HUHTEPIPETUpPOBaTh HHGMOpPMALNMIO OUOJOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIOUIYIO IICEBJOHAYYHBIE 3HAHUS M3 pa3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOM HH(pOpManMM, HAay4HO-TIOMYJSApPHbIE MaTepHalibl), 3TUYECKUE ACHEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEIULIUHE, OMOTEXHOIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHbIE COOOUIeHMs, 00001mas
O6M0JIOrNYecKy0 HHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO UCIOJIb30BATh MOHATUHHBIN
arnmapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce nomKHbBI
OTpaXkaTb:

c(OPMHPOBAHHOCTh 3HAaHUM O MecTe W PONM OHOJOTMHM B CHUCTEME HAy4YHOIO 3HAHMS
€CTECTBEHHbIX HayK, B ()OPMHpPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTHUHBI MHpa U
HAYYHOTO MMPOBO33PEHMS, O BKJIA/I€ POCCUHCKUX U 3apyOEKHBIX Y4EHBIX-OMOJIOTOB B Pa3BUTHE
6uosoruu, GyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEP)KaHUE OMOJIOrMYECKMX TEPMHMHOB W MOHITHUN: BHJ, MOILYJISALUS,
reHo(OH1, HBOJIIOLMS, ABMXKYIINE CUJIbl ((DaKTOPbI) IBOJIOIMH, TPUCTIOCOOTIEHHOCTh OPraHU3MOB,
BU1000pa30BaHKe, IKOJIOTHYEeCKHE (DaKTOPhI, SKOCHCTEMA, MPOYLIEHTHI, KOHCYMEHTBI, PeTyLIEHTHI,
LIeTIA TTUTAaHUS, SKOJIOTUYECKasl MUpaMuia, OMoreorieHo3, obuocdepa;

yMEHUE M3Jarate Ouonoruueckue Teopud (dBomtonuoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKAasi TEOPUs IBOJIONNHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoblieBoro cxoactBa K. M.



bapa, yepenoBaHusa TIaBHBIX HampaBieHud W myteidl sBomonuu A. H. CeBepiioBa, ydeHus o
6uocdepe B. U. Bepnaackoro), onpenensitb TpaHULIbI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHE BIIaJIeTh METOJAaMH HAay4YHOIO MO3HAHUS B OHOJOrMM: HAOJIOJACHHE U ONMHCAHHE
KHUBBIX CHUCTEM, TIPOIIECCOB U SBJICHUH, OpraHu3alus W TPOBEIEHHE OHOJOrMYECKOTro
9KCIIEPUMEHTA, BBIJBMKCHHE THUIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXAY HCCIeIyeMbIMU
BEJIMYMHAMU, OOBSCHEHHE MOJTYYSHHBIX PE3YJIbTAaTOB, UCIIOIb30BAHHBIX HAYUHBIX IMOHITUHN, TEOPUI
U 3aKOHOB, YMEHHE JIe1aTh BHIBO/IBI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHBIC NMPU3HAKU CTPOCHUS OMOJOTHMUYECKUX OOBEKTOB: BHUJOB,
MOMYJISILIUNA, TPOYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIIEHO30B U AKOCHCTEM, OCOOCHHOCTH
IPOIIECCOB:  HACIEACTBEHHOW HM3MEHUYMBOCTH, €CTECTBEHHOro o0TOOpa, BHI000pa3oBaHUS,
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB, JAEUCTBUS IKOJIOTHYECKUX (PaKTOpPOB HAa OPTaHU3MBI, MEpPeHOca
BEILIECTB M MOTOKA HHEPIMM B 3KOCHCTEMAaX, aHTPOIIOI€HHBIX M3MEHEHUH B 3KOCHCTEMAaX CBOEH
MECTHOCTH, KpyTOBOPOTa BEILIECTB U OMOT€OXUMUYECKUX LIUKIIOB B buocdepe;

YMEHHE TPUMEHATh MOJYYECHHBIC 3HAHUS JUISI OOBSCHEHHS OHMOJIOTHYECKHX IPOLIECCOB U
SBIICHUH, JJIsl IPUHATHS MPAKTHUYECKUX PEIICHUN B MOBCEIHEBHOM JKHU3HU C IIeNIbI0 00ecreyeHUs
0€30IaCHOCTH CBOETO 3[I0POBbS M 370POBbSl OKPY)KAIOILIUX JIFOACH, COOIIOIEHHSI HOPM TPAMOTHOTO
MOBEJICHUSI B OKpYXKaIOIIed NPUPOJHON cpele, MOHMMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS
JOCTIDKEHUH COBPEMEHHOM OMOJIOTHH ISl PallMOHAIBHOTO MPUPOIOIONB30BAHUS;

YMEHHE pellaTh JJIeMEHTapHble OMOJOrMYecKHe 3aJauyd, COCTaBISITh CXEMbI IMepeHoca
BEILECTB U HHEPTUU B dIKOCHCTEMaxX (I[EMU MUTAHUsA);

YMEHHE BBINIONHATH JIaOOpaTOpHbIE M MpaKTUYeCKUe padoThl, COOMIOAATH MpaBWiia MpPU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh M HWHTEPIPETHPOBATh HH(OpPMAIMIO OHOIOTUYECKOTO
COJIEp’KaHus, BKIIOYAIOUIYI0 I[ICEBJIOHAYYHbIE 3HAHUSA W3 PA3JIUYHBIX MCTOYHUKOB (CpEICTBa
MaccoBOM HMH(OpPMAIMKM, HAyYHO-TIOMYJISPHBIE MaTepHalbl), paccMaTpuBaTh Ti00aIbHBIC
9KOJIOTUYECKHE TPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHbIE IHMCBMEHHBIE W YyCTHBIE COOOIICHHUs, 00001mas
OHMOJIOTMYeCKYI0 HH(POPMAIIHIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh MOHITHIHBII
anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne | HaumeHoBaHme (wndpoBbIe)
n/ | pasgeioBuTeM | Bcer | Kourposbn = Ipakruuec o6p af OBATENLHLLC
n NporpamMmbl 0 ble padoThI KHe padoThl pecypes
EHONOMS KaK bu6mmoreka [IOK
2 0 0.5 https://m.edsoo.ru/7f41
HayKa 202
JKuBbie cucTeMsl bu6mmoreka [IOK
U UX 1 0 0 https://m.edsoo.ru/7f41
OpraHu3alys €292
XUMUYECKU bu6mmoreka [IOK
COCTaB M 8 0 1 https://m.edsoo.ru/7f41
CTPOEHHUE KIIETKH €292
KuznenestenbHO bubmorexa HOK
8 6 0 0 https://m.edsoo.ru/7f41
CTh KJIETKH 202
Eigﬁizme:;:Hie bubmuoreka [JOK
ABILY 5 0 1 https://m.edsoo.ru/7f41
pa3BuTHE 0202
OpraHU3MOB -
Hacnencrsennoc Bu6muorexa IIOK
o 8 1 1.5 https://m.edsoo.ru/7f41
W3MEHYMBOCTh 202
OpraHu3MOB ——
Oce:;;:;ﬁ% bubmuoreka [JOK
p ' 3 1 0 https://m.edsoo.ru/7f41
OCHOBBI 0202
OMOTEXHOJIOTUHU E—
bubmuoreka [JOK
PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/7f41
€292
OBUIEE
KOJIMYECTBO
YACOB IIO 34 2 4
ITPOI'PAMME



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

TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
Ne HaumenoBan KoaundecTBo yacos DJIeKTPOHHbIE
© He pa3aesoB (undposbie)
ﬁ/ " Tem Bcer KOHTpﬁOJIbH l'[palc"ﬁmqeuc D —
nporpaMMebI 0 ble padoThl ue padoTbl pecypesi
S BOIOLHOHH bu6mmoreka [IOK
1 0T 9 1 https://m.edsoo.ru/7f41c
ast OMOJIOTHS
cr4
E:;HHEI:;?/ITI; bu6mmorexa [JOK
2 P 9 1 0.5 https://m.edsoo.ru/7f41c
JKN3HU Ha
cr4
3emuie
Opranusmsl 1 bubnuorexa LIOK
3 OKpY Karomiast 5 1 https://m.edsoo.ru/7f41c
cpena c74
SOO&HeCTBa bu6mmoreka [IOK
4 7 1 https://m.edsoo.ru/7f41c
3KOJIOTUYECKH
cr4
€ CUCTEMBbI
PesenBHoe bub6anoreka IIOK
5 P 2 https://m.edsoo.ru/7f41c
BpeMs 74
OBLIEE
KOJIMYECTBO
YACOB I10 32 2 2:5

I[TPOTPAMME


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

ITIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO yacoB
e Ipakr Jlara DJIeKTPOHHbIE
. HYECK uugposbie
ﬁ/ Tema ypoxa Bee Konrpoabn  wue o0pa3oBaTe/ibHbIE
ble padoTel  padotr pecypchl
bl
bu6nmoreka [JOK
BHOOMS B https://m.edso0.ru/863
CHUCTEME HayK 1 0 0 €122
https://m.edso0.ru/863
e632a
MeTtonanl
MO3HAHUS KUBOU
TIPUPOJIBI.
[IpakTnueckas
paborta Ne 1 bubmmoreka [JOK
«Hcnonp3oBanue 1 0 0.5 https://m.eds00.ru/863
Pa3ITUYHBIX £6122
METOJIOB TIPH
W3y4YEHUHN
OMOJIOTHYECKUX
00BEKTOBY
EPI/II:TH;;E%CKW bu6mmoreka [{OK
Hpoueccgl X 1 0 0 https://m.edso0.ru/863
e6564
U3y4YeHUe
XuMUYeCcKui
COCTaB KJICTKH. bu6mmoreka [IOK
Bonau 1 0 0 https://m.edso0.ru/863
MUHEpaIbHBIC e674e
CoJH
benku. CoctaB u bubmorexa [IOK
CTpoe}'me SenKon 1 0 0 https://m.edso0.ru/863
eéb72
DepMeHTB —
OMoIOTrHYecKue
KaTaan3aTophl.
JlaboparopHas
p;fom Nel bubnmnorexa [JOK
«isysenmne 1 0 0.5 https://m.edso0.ru/863
KaTaJIATUYECKON
e6b72
AKTHBHOCTH
dbepmeHTOB (Ha
npumepe
aMuUJIa3bl WIH
KaTasasbl)»
VYraeBospl. 1 0 0 bubmuoreka [JOK

JInnu el

https://m.eds00.ru/863



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

Hyxiiennosblie

e6870
bu6mmoreka [{OK

8 renotsl. ATD 1 0 0 https://m.eds00.ru/863
' e6dsc
Hcropus u
METOZET bu6mmoreka [IOK
9 ﬁgzﬁm 1 0 0 https://m.eds00.ru/863
Knerounas e6es8
TEOPHsI
Ctpoenue
AYKapHUOTUYECKO
W KIIETKH.
JlabopaTopHas
pabota Ne 2
«3yuenue
CTPOCHHUSI KIIETOK EH@I_HOTeKa HOK
. ttps://m.edsoo.ru/863
10 pacTeHul, 1 0 05 e6ff0
prIIfGOOT:EIIX’ https://m.edso0.ru/863
OakTepuit o e716¢
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIpenapara
X U BX
OITHCAHHUE
Krnerka xak
11 [eJI0CTHAs 1 0 0
JKMBas CUCTEMa
OOMeH BelecTB EH6H_HOTeKa HOK
12 T MeTAGOMIEM 1 0 0 https://m.edso0.ru/863
e766¢
DOTOCHITES. bubmuoreka [JOK
13 N eMOCHITES 1 0 0 https://m.eds00.ru/863
e7c98
DHEPreTUYeCKuii bubmaorexa LIOK
14 oBMeH 1 0 0 https://m.edso0.ru/863
g7aae
JKusHeHnHbIi
IIMKJI KJICTKU.
JleneHue KIeTKH.
Mpmuros.
JlaGopatopHas
pabota Ne 3
«Habmonere BI/I6JI.I/IOTeKa [HOK
15 MHTO3a B 1 0 0.5 https://m.edso0.ru/863
KJIETKaX e7dca
KOHYHKA

KOpeIKa JIyKa
Ha FOTOBBIX
MUKponpenapara
X»


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

buocunres
Oenka. Peakmus

bubnuoreka [JOK

16 MATOIHOTO 0 https://m.edso0.ru/863
P e796e
CUHTE3a
buocunres
Gemea. Peaxipus bubmuoreka [JOK
17 MATPHHHOTO 0 https://m.edso0.ru/863
cunTte3a/Tpancis
e796e
s —
OuocuHTe3 Oenka
O06006mIeHne 1o
TeMe bu6nmoreka [JOK
18 "XusHenesaTenbH 0 https://m.edso0.ru/863
OCTh KJICTKH". e796e
Tect
Heknerounsie bu6mmoreka [{OK
19 (bOpMBI KH3HU 0 https://m.edso0.ru/863
— BUPYCHI e7540
bubnuoreka [JOK
dopmbl https://m.edso0.ru/863
20 Pa3MHOXCHUS 0 e81b6
OpraHu3MOB https://m.edso0.ru/863
e831e
bubnuoreka [JOK
21 Meiio3 0 https://m.edso0.ru/863
e7fda
O6pa3oBanue u
pasBHUTHE
MOJIOBBIX
KJICTOK.
OmnonoTBopeHH
e. JlaboparopHas bubmuorexa [JOK
22 pabota Ne 4 0.5 https://m.edso0.ru/863
«U3yuenne e81b6
CTpOCHHS
MOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpoIIpenapara
X»
NunuBuayansHo bu6nuoreka [JOK
23 € pa3BUTHE 0 https://m.edso0.ru/863
OpraHU3MOB £8436
I'eneTrka —
HayKa o bubnnorexa [JOK
24 HACJIEICTBEHHOC 0 https://m.edso0.ru/863
TH U e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTH
HacJeq0BaHUS bubmuoreka [JOK
25 NPU3HAKOB. 0 https://m.edso0.ru/863
Monorubpuanoe e8878

CKpEIIMBAaHHE


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

26

27

Jurubpuaxoe
CKpel1BaHUE.
3aKoH
HE3aBUCHMOTO
HaCJIEJJOBaHUS
NPU3HAKOB

CuemieHHoe
HacJie/IOBaHHe
MIPU3HAKOB.
JlaboparopHas
paborta Ne 5
«3yuenue
pE3yIbTaTOB
MOHOTHOPHUIHOT 1 0 0.5
ou
JTUTHOPHUTHOTO
CKpEIIUBAHUS Y
Jpo30(hUIIBl HA
TOTOBBIX
MHUKpoOIpenapara
X»

bu6mmoreka [IOK
https://m.edso0.ru/863
£89a4

bu6nmorexa [JOK
https://m.eds00.ru/863
£8c60

28

29

30

31

I'eneTuxa momna.

Hacnegosanme

MIPU3HAKOB, 1 0 0
CICIUICHHBIX C

ITOJIOM

N3MeHYnBOCTSD.
HenacnencreenH
ast
U3MEHYHUBOCTb.
JlaGopaTopHas
pabota Ne 6.
N3yuenue
MoIu(HUKAITOHH 1 0 0.5
ol
U3MEHYUBOCTH,
MOCTPOCHUE
BapUAIMOHHOTO
psagau
BApUALIMOHHOMN
KpUBOI»
HacnenctBennas
W3MEHYHUBOCTb.
JlaGopaTopHas
pabota Ne 7.
«Ananus
MyTaLuu y
JpO30( MBI HA
TOTOBBIX
MUKpOIpenapara
X»

I'eneTnka
qeJI0BEKa

bu6mmorexa [IOK
https://m.eds00.ru/863
£8c60

bu6nmorexa [JOK
https://m.eds00.ru/863
e8efe

bu6mmoreka [IOK
https://m.edso0.ru/863
e8efe

bubmuorexa [JOK
https://m.eds00.ru/863



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

Pe3epBHbIit
YPOK.
O06001eHne 1o
TeMe

e8d78

32 0
«HacnenctreHHo
CTb U
W3MEHYHUBOCTh
OPTraHU3MOBY
Ceexims Kax bu6nmorexa [JOK
33 HayKka 1 mporece 0 https://m.edso0.ru/863
9214
MeTtonanl u
JIOCTHUKEHUS bubnuorexa [JOK
34 CEIeKIINN 0 https://m.edso0.ru/863
pacTeHul u e9214
KUBOTHBIX
buoTtexHomorus bu6mmorexa [IOK
35 KaK 0Tpacib 0 https://m.edso0.ru/863
MIPOU3BOCTBA 9336
OBILEE
KOJIMYECTBO 4
YACOB I10

IHOYPOYHOE IIVTAHUPOBAHHUE

11 KJIACC
Kosun4yecTBo 4acoB

Ne DJIEeKTPOHHbIE

n/ Tema ypoka Kounrpounbn Ipaxris | [llata uugpoBbie

I ble padoThI eerue o0pa3oBaTejibHbIE

padoThbI pecypes
OBOIIOLUS U bu6nuoreka [JOK
METOJIbI €€ https://m.edsoo.ru/8
U3Y4YECHUS 63ea20e
Hcropus but6mmoreka [JOK
ﬁ:gezlgﬁﬂemﬁ https://m.edsoo.ru/8
00 3BOJIIOLINH 63e9570
bub6mmoreka [IOK
MHUKPO3BOJTFOIHS https://m.edso0.ru/8
63e9cle

[Tomynsuums xkak
aJIeMEHTapHast
eIMHUIIA BUJA U
?IBa%J:)Ig:f;Haﬂ bubmmoreka [JOK
paora Ne 1 0.5 https://m.edsoo0.ru/8
«CpaBHeHue 63e99¢c6
BHJIOB TI0
Mopdonoruuecko

MY KPUTEPHIO»


https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

JIBroKy1me CUIIbI

bu6mmorexa [IOK

5 (dn1emenTapHpIe https://m.edso0.ru/8

daKTopti) 63c9dad

ABOJTIOIIAH e

EcrecTBenHnbli bubmuoreka [JOK
6 oTOOp U €ro https://m.edsoo.ru/8

opmbr 63e9ed0

Pesynbrarsl

IBOJTIOIIHH:

pUCIOCOOIEHHOC

Th OPraHU3MOB U

BUI000pa3oBaHue. Bubnmorexa [IOK
7 Jlabopatopras 0.5 https://m.edsoo.ru/8

pabota Ne 2 6309fde

«Onucanue -

pUCIOCOOIEHHOC

TH OpraHu3Ma U eé

OTHOCHTEIHLHOTO

XapakTepa»

Hamnpasnenus u bubnuotexa [JOK
8 nyTH https://m.edsoo.ru/8

MaKpOA3BOIIOIIUN 63e9cle
9 Heob6patumocts

ABOJTIOIIMH

Ucropust xxu3Hn
10 Ha 3emiie U

METOJIbI €€

W3YYICHHUS

['umoTessl bu6mmorexa [IOK
11 IIPOUCXOKICHHUS https://m.edso0.ru/8

KU3HU Ha 3emiie 63ea5a6

PazButne xu3Hu bubmuorexa [JOK
12 Ha 3emiIe 1Mo 3pam https://m.edsoo.ru/8

U TIepUoIam 63eabbe

OcHOBHBIE ATarbl

ABOJTIOIIMH

PacCTHTEIHHOTO U

KUBOTHOTO MHpA.

Hp6aKTH;\I£CIK i bubmmorexa [IOK
13 pavota 2 0.5 https://m.edsoo.ru/8

«3yuenue 63ea8hc

HCKOTIaeMbIX -

OCTaTKOB

pacTeHuit u

KUBOTHBIX B

KOJUTEKIIHSIX )

Cospementas bubnmoreka [JOK
14 gﬁi;ﬁzecmm https://m.edsoo.ru/8

Mipa 63ea48e
15 DBOIOIHS bubmmoreka [JOK



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

16

YyeJIoBeKa
(aHTpOTIOTEHE3)
JIBroKy1me CUIIbI
(dakTopsr) 1
aHTpPOIIOTeHe3a

https://m.edso0.ru/8
63eac2c
bubnuoreka [JOK
https://m.edsoo0.ru/8
63ead44

17

18

19

20

OCHOBHBIE CTaIUU
DBOJIIOLIUU 1
YyeJI0BEKa

Yenoseueckue

pacsl U

IIPUPOJIHBIE 1
ajanTtanuu
4eJI0BEKa
Pe3sepBHblii ypok.
KoHntponbnas
pabota
«Bo3HHKHOBEHNE
U Pa3BUTHE KU3HU
Ha 3emiie»

DKOJIOTHSA KaK
HayKa

bu6mmorexa [IOK
https://m.edsoo.ru/8
63eaea2

21

22

23

24

Cpensl oouTaHus
M DKOJIOTUYECKHE 1
(hakTophI

AOGuoTH4ecKue
(baxTopsI.
JlaGopaTopHas
pabota Ne 3.
«Mopdomnoruueck
1e 0COOEHHOCTH
pacTeHuit u3
pa3HBIX MECT
oOUTaHUS.
JlaGopatopHnas
pabota Ne 4.
«BnusiHue ceta
Ha POCT U
pa3BuTHE
YepEeHKOB
KOJIeycay

buorugeckue
(bakTopbl

OKOJIOTHYECKHE
XapaKTEPUCTHKU
MO YJISALINH.
[IpakTnueckas
pabota No 2
«ITogcuét
IUIOTHOCTH
MOMYJISAINNA

0.5

0.5

bubmuoreka [JOK
https://m.edso0.ru/8
63eafec

bu6mmorexa [IOK
https://m.edsoo.ru/8
63eb10e

bu6mmoreka [IOK
https://m.edso0.ru/8
63eb348



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

25

pa3HbIX BUOB
pacTeHun»
Coo0mmecTBa
OpPraHU3MOB —
OHOIIEHO3

bubnuoreka [JOK
https://m.edsoo0.ru/8
63eb46a

26

27

28

DKOJIOTHYECKUE
CUCTEMBI
(3KOCUCTEMBI)

OcHoBHbBIC
[MOKa3aTeln
9KOCUCTEMEL.
OKOJIOTHYECKHE
MUPAMHU/IBL.
CsoiicTBa
SKOCHCTEM.
Cyxkueccus
[IpuponHsie
KOCHCTEMBI

bu6nuoreka [JOK
https://m.edso0.ru/8
63eb46a

bu6nmoreka [JOK
https://m.edso0.ru/8
63eb5fa

29

30

31

32

AHTpPOIIOTEeHHBIE
KOCHCTEMBI
buocdepa —
riIo0anbHas
IKOCHCTEMA
3emun
3aKOHOMEPHOCTH
CYLIECTBOBAHHUS
o6uocdeps
KoHntponbnas
pabora
«IKOCHUCTEMBI»

YenoBeyecTBo B
ounochepe 3emnmn
CocymiecTBoBaHU
€ IPUPOIBI U
YeJI0BEUECTBA

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

32

2.5

bu6mmorexa [IOK
https://m.edso0.ru/8
63ebb5e

bubmuoreka [JOK
https://m.edsoo.ru/8
63ebd16



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

MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOH
OBPA3OBATEJLHOM ITPOTPAMMBI

10 KJIACC
Koxa .
IDOBEDSIEMOro HpOBepﬂeMLIe I[peIlMeTHbIe pQSyJIbTaTbI OCBOCHHUSA OCHOBHOH
pokep o0pa3oBaTe/ibHOI NPOrpaMMBbI CpPeIHEro o01ero 0opa3oBaHus
pe3yabTaTa

ChopMupoBaHHOCTb 3HAHUH O MecTe U poJid OMOJIOTMH B CUCTEME HAYYHOTO
3HAaHUSl €CTECTBCHHBIX HayK, B ()OPMHPOBAHMU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUPAa U HAyYHOIO MHPOBO33PEHMSI; O BKIAIEC POCCHUHCKHUX
U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE OMOJOTHH; (YHKIHOHAIHHON
IPaMOTHOCTH Y€JIOBEKA JJIsl pEUICHMsI )KU3HEHHBIX 33]a4

YMeHue packpbiBaTh COACpXKAHHE OMOJIOTMYECKUX TEPMHHOB M TOHSITHIA:
KU3Hb, KJIETKA, OpPraHu3M; MeTaboiu3M (0OMEH BEIIeCTB W TpPEBpaIICHHE
SHEPruM), TOMEOocTa3 (CaMOperyJssius), ypOBHEBas OpraHHU3allis >KUBBIX
CUCTEM,  CaMOBOCIpOHU3BEJIEHUE  (PENpOAYKLHMS),  HACJIEICTBEHHOCTb,
W3MEHYUBOCTb, POCT U Pa3BUTHE

YMeHue wu3naratb OMONIOTHYECKME TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTaunoHHast), 3akoHbl (I'. Mennens, T. Moprana, H.J. BaBunosa) u yuyenus
(0 meHTpax MHOrooOpasus M MPOUCXOKIEHUs KyJIbTypHbIX pacteHuil H.U.
BaswiioBa), onpenensTh rpaHullbl X IPUMEHUMOCTHU K KHUBBIM CHUCTEMaM

YMeHue Bi1ajaeTh METOJaMuU HAaYYHOT'O ITO3HAHUA B Oouonoruu (Ha6JHOI[eHI/I€ u
OIMMCAHUE JKUBBIX CHCTEM, IIPOLECCOB H HBH@HHﬁ; opraHu3anuss H
IMPOBCACHUC OMOJIOrTYECKOr0 OKCIICPUMCHTA, BBIABUIKCHHUC THUIIOTC3HI;
BBISABJICHUC 3aBUCUMOCTH MEXKAY HUCCICAYEMBIMU BCIIMYWMHAMU, 00BsCHEHHE
MOJIYYCHHBIX PE3YJIbTATOB, HWCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ u
3aKOHOB, YMCHHE J€JIaTh BBIBOJbI HA OCHOBAaHUH IMOJIYUCHHBIX pCSYJ'IBTaTOB)

VYMeHHe BBIICNATh CYIIECTBEHHbBIC MIPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U
9YKapuoT, OAHOKJICTOYHBIX W MHOTOKJICTOYHLIX OPraHU3MOB; 0COOEHHOCTH
npoueccoB oOMEHa BEUIECTB W IPEBPALICHUS JHEPrUM B  KIETKE,
doTocuHTE3a, IIACTUYECKOTO M HHEPreTHYecKOro OoOMEHa, XEMOCHHTE3a,
MHTO3a, Meio03a, OIUIOJOTBOPEHUS, pPAa3MHOXKCHUS, HHIMBHUIYAIHHOTO
pa3BUTHs OpraHu3Ma (OHTOI'€HE3)

YMeHue mpUMEHSTh MOyYeHHbIEC 3HAHHS JUIsl OOBSACHEHHS OMOJOTMYECKUX
IPOLECCOB W SBJICHHUW, JUISI TPUHATHS IPAKTUYECKUMX PpELIICHUM B
MIOBCEHEBHOM KHU3HH B IEAX oOecredeHns 0€30MacHOCTH CBOETO 3/10pOBbS
U 3710pPOBBS OKPYKAIOIIKX JIFOEH, COOII0CHUS HOPM I'PAMOTHOTO MOBEIECHUS
B OKpYXKalolled NpUpPOAHOM  cpene; TNOHMMaHHE  HEOOXOAUMOCTH
WCITIOJI30BaHUS JOCTIKCHUI COBPEMEHHON OMOJIOTHU M OMOTEXHOJOTUN IS
palMOHAIBHOIO IPUPOAOIOIB30BAHUS

YMeHue pemarb 3JI€MEHTApHBIE TEHETUYECKHE 3aJadyd Ha MOHO- U
TUTUOPUIHOE CKpEeUIMBaHUE, CLEIUIEHHOE HACJIEJOBAHHUE; COCTABIIATH CXEMbI
MOHOTHOPHUIHOTO CKPEIIMBAHUS JUIS MTPEJICKAa3aHusl HAcIeIOBaHUs IPU3HAKOB
y OpraHu3MOB

YMeHue BBINOIHATH J1a00OpaTOpHbIE U IMpakTHYECKHe paboThl, COOIIOAATH



10

11 KJIACC

npaBuia mpu padboTe ¢ yueOHBIM U JIA0OPAaTOPHBIM 000PYIOBAHHEM

YMeHue KpUTHUECKH OLEHUBAaTh U HHTEPIPETHPOBaThH HHGOPMAIUIO
OMOJIOTMYECKOTO COJIEPIKaHUs, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pasnmuuHbiX  UcTOYHMKOB (CMU, HayyHO-MOMyNSpHBIE  MaTepHUabl);
ATHYECKHUE ACIEeKThl COBPEMEHHBIX HCCIEIOBAHWN B OWOJIOTHUH, MEIUIMHE,
OHOTEXHOJIOTHH

YMenue co3naBath COOCTBEHHBIE MHCHbMEHHBIE M YCTHBIE COOOUICHMS,
0000mass OWONOrHYecKyl0 HH(POpPMAMIO W3 HECKOJBKUX HMCTOYHUKOB,
IrPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapar OHOJIOTHH

Kon
NMPOBEPAEMOro
pe3yJibTaTa

IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeTHEro 001ero 06pa3oBaHus

CchopMupoBaHHOCTh 3HAHUH O MECT€ M POJM OMOJOTMH B CUCTEME HAy4HOIO
3HAHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHOH €CTECTBEHHO-
HAay4yHOM KapTHHBI MUPAa M HAy4YHOIO MHPOBO33pPEHMS; O BKJIAIEC POCCHUMCKUX H
3apyOexXHbIX YUYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTWHU; (PYHKIHMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pELICHHs )KU3HEHHBIX 3a]a4

YMeHue packpblBaTh COJEp)KaHHE OMOJIOrMYECKHMX TEPMHHOB M TOHATHUN: BUI,
MOMYJISIMSI, TEHO(POH[, HBOJIOLMSA, JBUXKYLIME CHIbI ((aKTOpbl) 3BOJIIOLUH,
PUCIOCOOTIEHHOCTh OPraHU3MOB, BHJI000pa30BaHME, HKOJOTHUYECKUE (DAKTOPHI,
OKOCHUCTEMa,  TPOAYIEHTHI, KOHCYMEHTBI, PEIyLUEHTHl, IeNH I[UTaHHA,
HKOJIOTHYECKas MMpamMuJia, OMoreoreHos, ouochepa

YMeHue u3narath Ouosnorudeckue Tteopuu (3BosronroHHas teopus Y. JlapBuna,
CHHTETHYECKAsI TEOPHUsI HBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxonctBa K.M. bopa, depenoBaHus TIIaBHBIX HANpaBICHUH W MYTEH SBOJIOLHH
A.H. CegeprioBa, yuenust o 6uocdepe B.M. BepHaackoro), onpeaensTe rpaHUIbI
UX IPUMEHUMOCTH K JKMBBIM CUCTEMaM

VYMeHue BlageThb METOJaMM HAy4yHOro MO3HAaHUsA B Ouosioruu (HaOiroJeHue u
ONMCAHUE JKUBBIX CUCTEM, INPOLECCOB W SBJICHMM; OpPraHM3alUs U IIPOBEICHHE
OMOJIOTMYECKOTO  JKCIIEPUMEHTa,  BBIIBWKEHHE  TUIOTE3bl;  BBIABJICHUE
3aBUCUMOCTH MEXKIy HCCIEAYEeMBbIMH BEIUYMHAMH, OOBSICHEHHE MOJYyYCHHBIX
pe3yIbTaTOB, UCIIONB30BAHHBIX HAayYHBIX IOHATHM, TEOPUHM U 3aKOHOB; YMCHHUE
JIeN1aTh BbIBOJIbl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB)

YMeHue BbIIETATh CYIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJIALUHN, MIPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOI€OLIEHO30B U
JKOCUCTEM;  OCOOCHHOCTM  IPOLECCOB  HACIECACTBEHHOHM  HM3MEHYHMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUA000pa30BaHUs, MPUCIHOCOOIEHHOCTH OpPraHU3MOB,
JIENCTBHS 3KOJIOTUYECKUX (PAaKTOPOB HAa OPraHMU3MBI, IIEPEHOCA BEIIECTB M MOTOKA
SHEPIUU B HKOCHUCTEMAaxX, AHTPOINOTEHHBIX HM3MEHEHHIl B 3KOcHUCTeMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX LIUKIOB B Onochepe

YMeHHe TpPUMEHSTHh MOJY4YCHHbIE 3HAHUS Ui OOBSICHEHUS OMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUH, A NMPUHATUSA NPAKTHUYECKUX PEUICHUH B MOBCEIHEBHOM
KHM3HM B IeIsIX oOecneueHus O€30IacHOCTH CBOETO 3/I0pOBbS U 3I0POBbS
OKpY’KaIOIIKX JIIOJIEH, COOMOAEHNS HOPM IPaMOTHOTO MOBEACHUS B OKPYXKAIOLIEH
INPUPOAHON cpele; MOHMMaHHEe HEOOXOAMMOCTH HCIOJIb30BAHUS JIOCTHKEHUN
COBPEMEHHOW OMOJIOTUH JUTS PALIMOHAIIBHOTO TIPUPOIOTIONB30BAHUS

YMeHue peuiaTtb JSJICMCHTAPHBIC OMOJIOrHYSCKIE 3aga4u, COCTaBJIATH CXCMbI



IEpEHOCAa BCUIECTB U SOHEPTHUU B SDKOCUCTEMAX (I_ICI'II/I HI/ITaHI/ISI)

YMeHue BBIMOTHATH JIA0OPATOPHBIC W MPAKTUYECKHE pabOTHI, COOJIIOAATh IpaBUiIa
npu paboTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYAOBaHHEM

YMeHHe  KpUTHYECKH  OIEHUBATh M  HHTEPIPETHPOBATH  HHQPOPMAIUIO

OHMOJIOTMYECKOTO  COJCpaHWsI, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS W3
9 pa3IN4YHBIX HCTOYHUKOB (CMU, Hay4HO-IIOIYJISIPHBIE MaTepHabl);

paccMaTtpuBaTh  [VIOOAbHBIE  DKOJOTHYECKHE  MPOOJIEMbl  COBPEMEHHOCTH,

(GbOopMHUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3HUITUIO

YMeHue co3liaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS, 0000mIas
10 OWoyoruYecKyro  MH(GOPMAIMI0O M3  HECKOJbKHMX  HMCTOYHHUKOB, TPaMOTHO

UCIOJIb30BaTh MOHATHHHBIN anmapar OHOoJI0TUn

ITPOBEPAEMBIE 9JIEMEHTbBI COAEP)KAHUA

10 KJIACC
Kon ITpoBepsieMblii JJIEMEHT COACPKAHUS
1 buonorus kak Hayka
11 buonoruss — Hayka o xuBoi mnpupone. Ponp Ouonornn B (QopMHUpOBaHUU
COBPEMEHHOW Hay4HOH KapTHHBI MUpa. CucTemMa OHMONIOTHYeCKUX HAYK
Metoapl MO3HAHMS KUBOW HPUPOABI (HAOMIOJEHHE, SKCIIEPUMEHT, ONUCAHHE,
1.2 u3MepeHue, KiaccuUKanus, MOJEIMpOBaHUE, CTaTUCTHYEcKass oO0padoTka
JTAHHBIX )
2 JKuBble cucTEMBI M X OpraHu3anus
21 Xusble cucrtembl (6MOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. CpoiicTBa
OuocHcTeM U UX pa3HOOOpas3ue
29 YpoBHH OpraHu3ali OHOCHUCTEM: MOJICKYJISIPHO-TEHETUYECKUH, KICTOYHBIH,
OpraHU3MEHHBbIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH
3 XUMUYECKUH COCTaB M CTPOCHHE KIETKH

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
3.1 MHUKpOdJieMeHThl. Boma wu  MuHepanbHble BemecTBa. @DyHKIMUM BOIAbI U
MHHEpaJIbHBIX BEIIECTB B KiIeTKe. [loanepxanue ocMoTuyeckoro 6ajgaHca

benku. CoctaB u cTpoeHue OelIKOoB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnMble M 3aMEHUMBIE AMMHOKUCIOTHL. AMMHOKHUCIOTHBIM COCTaB.
VYpoBHH CTPYKTYpbl O€IKOBOH MOJIEKYJIbl (IEpBUYHAs, BTOPUYHAS, TPETUUHAsS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYecKHe CcBoiicTBa OenkoB. buonornyeckue

3.2
(dbyHKIIMH OETKOB.
®depMeHTHI — Ouonornueckue karanusatopbl. CTtpoeHue (epMeHTa: aKTUBHBIN
LeHTp, cyOctpaTtHas crnenuduanocts. Kodepmentsl. Butamunbpl. OTianams
(hepMEHTOB OT HEOPTAaHMUECKUX KATAIU3aTOPOB
YrneBoapl: MOHOcaxapuabl (TIIOKO3a, prbo3a U Ae30KCHpHu003a), Jucaxapuibl
(caxaposza, JnaKkTo3a) W TMOJUcCaxapuabl (Kpaxmayi, TIWKOTEH, [EeJUTI0I03a).
33 buonornueckue GyHKIMU yTII€BOOB.

Jlununel:  TpUrIMUEepuAbl,  crepounsl,  Gochomunuasl.  'mapodunabHO-
ruapopoOHbIe cBOMCTBAa. buonornueckue ¢yHkuu sunuaoB. CpaBHEHHE
yIJ1€BOJIOB, OEIKOB M JIUIUI0B KaK HCTOUHHUKOB SHEPTUHU
Hyxnennossie kucnotsr: JIHK n PHK. Hykneotnibl — MOHOMEpBI HYKJIEMHOBBIX
3.4 kuciotr. Crpoenune u ¢yukuuu JIHK. Crpoenne u ¢ynkuun PHK. ATO:
CTpoeHHE U QPYHKIUHU
3.5 [Muronorus — Hayka o kierke. Knerounas teopust. MeTopl H3ydeHHsl KIIETOK




3.6

3.7

3.8

3.9

Knerka kak nenoctHas >xuBas cucrema. OOmue MpU3HAKM KIETOK: 3aMKHYTas
HapykHasi meMmOpana, mosekynbl JIHK kak remermdeckuid ammapar, cucteMa
CHHTe3a Oerka

Tumnel KJI€TOK: syKapuoTHyeckas U npokapuorndeckas. OCOOEHHOCTU CTPOEHUS
npokapuotuyecko  kinetku. Kmerounas crteHka Oaktepuil.  CTpoeHue
9YKApUOTHUECKON KJIeTKH. OCHOBHBIE OTJIUYUS DPACTUTEIbHOM, >KUBOTHOW U
IpUOHON KIIETKU

[ToBepXHOCTHBIE CTPYKTYpBHl KIETOK — KJIETOYHAsl CTEHKAa, TJIUKOKAIMKC, HX
¢bynkuuu. [Inazmatrueckas meMOpaHa, e€ cBoicTBa U pyHkuuu. [{uromnnazma u eé
opranousipl. OMHOMEMOpaHHBIE OPraHOWIBl KJICTKH: DHIOIUIA3MATHUYECKas CETh
(OIIC), ammapar ['ombmxu, ym3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KICTKH:
MUTOXOHJPUH, TacTuAbl. [IpoMcXoKIeHne MUTOXOHAPUA M IUIacTUA. Buibl
wiactul. HememOpaHHbIe OpraHoupl KJIETKU: PUOOCOMBI, KJIETOYHBINA LIEHTP,
PECHUYKH, KIyTUKUA. DYHKIIMHA OpraHOUJOB KJIETKH. BrirroueHus

Snpo — perynsaTopHbiii HeHTp KieTkd. CTpoeHue sipa: siiepHas 000J04Ka,
KapHoIula3Ma, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI

3.10

4.1

4.2

4.3

4.4

4.5

5.1

TpaHcnopT BEMIECTB B KIIETKE
Kn3HenesaTeNbHOCTD KIETKH

O6men BemiecTB, WM MeTaO0NM3M. AccUMMISAIUS (TUTaCTUYECKUT OOMEH) M
TUCCUMUIIALUS (PHEpreTHUecKuid OOMEH) — JBE CTOPOHBI €AMHOrO IMpoliecca
Merabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(MHBIN U rerepoTpodHsblid. Poiab
(epMeHTOB B OOMEHE BEIIECTB M MPEBPAIIEHUHN SHEPTHU B KIIETKE

®dotocunTte3. CBeroBas U TeMHOBas ¢a3bl porocunTe3a. Peakuuu portocunresa.
O¢ddexTuBHOCTh PoTOCHHTE3a. 3HaUeHHE (OTOCUHTE3a Ui >KU3HM Ha 3emile.
Bnusaue ycnoBuii cpenbl Ha (OTOCHHTE3 M CHOCOOBI TOBBILIEHUS €O
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTe3UpyIoue OakTepuu. 3Hau€HHE XEMOCHHTe3a [Uis
YKU3HU Ha 3emiie

DHepreTudecknuii oOMeH B KIeTKe. PaciieruieHue BemeCTB, BBIICICHHEC U
AKKyMYJIUPDOBaHHE OHHEPrUM B KIETKE. OTambl HHEPreTHUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KuciopoaHoe oxkucieHue, WM KIETOYHOE
npixanue. DPPEeKTUBHOCTh SHEPTeTUIECKOro 0OMeHa

Peakuuu matpuunoro cuntesa. ['enernueckast uapopmarus u JJHK. Peanuzamms
reHeTnyeckol mHpopmanuu B kieTke. ['eHeTHyecKkui KOoa U €ro CBOMCTBA.
Tpanckpunius — matpuunslii cuate3 PHK. Tpancmsiius — 6uocunTe3 Oenka.
KomupoBanue amuHokucaoT. Posb pubocom B OrocuHTE3e Oeka

Heknerounsle ¢opmbl xu3HU — BHUpychl. Mcropust otkpeitus BupycoB (.M.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS U JKU3HENEATEIHHOCTH BHPYCOB.
bakrepunodaru. bone3Hu pacreHuid, KUBOTHBIX W YEJIIOBEKA, BBHI3bIBAEMBIC
BUpycamu. Bupyc nmmynoaeduiura yeinopeka (BUY) — Bo3oyaurens CITN da.
[MpodunakTrka pacmpocTpaHeHHUS] BUPYCHBIX 3a00ICBaHHIA

Pa3sMHOkKEHME U MHIMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

Knertounslii 1MKJI, WIM SKA3HEHHBIM LUK KiIeTku. MHTepdaza u MUTO3.
IIponeccrl, nmporekarone B uHTEpdasze. Penmukanus — peaxiuss MaTpUYHOIO
cuareza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIIL
JumiouHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMaTHIBI.
[TuTonornyeckue OCHOBBI Pa3MHOXKEHHS M HHAMBUAYAJIbHOIO Pa3BUTHS
OpPTraHHU3MOB.



5.2

5.3

5.4

Henenue wkinerku — wmuto3. Craauum muto3a. Ilporecchl, mpoucxoasume Ha
pa3HbIX CTAAUSAX MUTO3a. BUOIOrHYECKnA CMBICII MUTO3a

@DopMbI pa3MHOKEHHUsI OpPraHU3MOB: Oecronoe M mnojoBoe. Buuabl Oecrnosioro
pPasMHOXKEHUS: JEJCHHE HaJABOEe, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTHBHOE pa3sMHOXKEHHUE. HckyccTBeHHOE
KJIOHUPOBaHME OPTaHU3MOB, €r0 3HAUCHHE JJIs1 CEJICKIIUH

[TonoBoe pa3MHOMXKEHHUE, €r0 OTIUYHUS OT OECITOIOorO0.

Meiio3. Cragun wmeiio3a. [lpouecchl, mpoucxonsdiue Ha CTaauax MeHosa.
IToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buonornueckuid cMmbICa M
3HAYCHHE MEio3a

l'amerorenes — mporiecc 0Opa3oBaHMsI MOJIOBBIX KJIETOK y KUBOTHBIX. [l010BBIE
JKeJe3bl: CEMEHHUKH U AnYHUKU. OOpa3oBaHME W pa3BUTHE MOJIOBBIX KIIETOK —
ramet (cnepmaTo3ou, SMIEKIeTKa) — crepMaTorene3 u ooreHes. OCoOEHHOCTH
CTPOECHUSA SMIEKIETOK U criepMaTo3ouaoB. OmnogorBopenue. [laprenorenes

5.5

WunuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl YMOPHOHAIILHOTO Pa3BUTHS Y NMO3BOHOYHBIX JKUBOTHBIX:
npobnienue, racTpynsiuus, opraHoreHe3. IloctamOpuonansHoe paszButue. Turbl
MOCTAMOPHUOHAIEHOTO PAa3BUTHUS: TpsiMOe, HempsiMoe (JIMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (HaKTOPbI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE
YPOJCTBA.

Poct u pazButue pactenuii. OHTOreHe3 BETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH,
CTauu pa3BUTUSA

6.1

6.2

6.3

6.4

HaCJIeI[CTBeHHOCTL U USMCHYUBOCTb OPTaHNU3MOB

[Ipenmer u 3amaun reHeTuku. Mcropus pa3BuTus reHeTUKU. BKitax pocCUMCKUX
U 3apyOeXHBIX Y4Y€HBIX B pa3BUTHE TEHETUKU. METOAbl TeHETUKH
(TubpugOTOTHYECKH, LUTOTE€HETUYECKUM, MOJIEKYJISIPHO-T€HETUYECKHIA ).
OCHOBHbIE TEHETHYECKHE MOHATHA. | eHeTHYeCKass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpeIMBaHUI

3aKOHOMEPHOCTU HAacJIeIOBaHUs MPU3HAKOB, ycCTaHOBJIEeHHble I'. Menzaenem.
MonorubpuaHoe CKpenBanue. 3aKOH €IMHOO0Opa3usi THOPUIOB TEPBOTO
nokosneHus. [lpaBuno JOMUHMpOBaHUS. 3aKOH pACILEIUIEHHUS MPU3HAKOB.
I'unoresa unctorsl ramer. [loJHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JurubpuaHoe ckpemMBaHue. 3aKOH HE3aBUCHMOTO HACJIETOBaHUS MPH3HAKOB.
[{uTtoreHeTHUYeCKUEe OCHOBBI JTUTHOPUIIHOTO CKPCIIMBAaHMS. AHAIH3UPYIOIICe
ckpeuBanue.  Mcmonp30BaHME — aHANM3UPYIOMIETO  CKPELIMBAHMS — JJId
orpeziesIeHUs] TeHOTHIIa 0CO0U

CuerienHoe HaciefoBaHue npusHakoB. Pabota T. Moprana no cuerieHHOMY
HacleloBaHU TIeHOB. Hapymenwe cueruieHMss TE€HOB B pe3ylibTare
KpOCCHHroBepa. XpOMOCOMHasi Teopus HacleACTBEHHOCTH. ['eHeTnyeckue
KapTBhl.

I'eneruka mnosia. XpOMOCOMHOE OIpEAETIeHUE mojia. AYTOCOMBI M IOJOBBIE
XpomocoMbl. ['oMoramerHele M TreTeporameTHble opraHusmsl. HacnemoBanue
IIPHU3HAKOB, CHCIVICHHBIX C I10JIOM

N3meHunBOCTh. BHbl M3MEHYMBOCTH: HEHACJIEACTBEHHAs M HACJIEICTBEHHAs.
Ponp cpenpl B HEHACICACTBEHHOM  M3MEHYUBOCTH.  XapaKTEPUCTHUKA
MOJIU(UKAMOHHOH H3MEHYMBOCTU. BapuallMOHHBIA psii U BapHaLMOHHAsS
kpuBas. Hopma peaknum npusHaka. KoiamdyecTBeHHbIE M KaueCTBEHHBIE
MIPU3HAKK U UX HOpMa peakuuu. CBOHCTBa MOIU(UKAITMOHHONW N3MEHUUBOCTH

6.5

HaCJ'IeI[CTBCHHaH, WJINW T'CHOTHUIIMYCCKAasA, MU3MCHYHNBOCTD. KomOuHaTtuBHas



6.6

7.1

7.2

W3MEHYMBOCTh. Mei03 W TM0JOBOM TPOIECC — OCHOBA KOMOWMHATHBHOM
U3MEHYMBOCTA. MyTanMoHHas W3MEHYMBOCTh. Kilaccupukanus MyTarluii:
TE€HHBbIE XPOMOCOMHBIE, T€eHOMHBbIE. HacToTa U NPUUMHBI MyTaluuil. MyTareHHbIe
(haxkTophl. 3aKOH TOMOJIOTHUECKHUX PSAIOB B HACIIECTBEHHON n3MeHunBocTr H. 1.
Basunosa

I'enetuka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOAbI TE€HETHUKHU
4eJI0BeKa: TCHCAIOTHYCCKHIA, OJIM3HEIIOBBIH, IIUTOIrCHETHYCCKHIA,
OMOXMUMHUYECKUN, MOJEKyIsIpHO-TeHeThudecKkuil. COBpEeMEHHOE OmpeesieHue
TCHOTHUIIA: MMOJJTHOICHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YUCIIC C
nomonieto [II[P-ananm3a. HacmencrBeHHble 3a00J¢BaHUS YCIOBEKA: T'CHHBIC
0oJie3HH, 0O0JIE3HU C HACIIEICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTHBHbIE MyTaluuu. [IpUHIMIBI 310pOBOTO
06p8.33 KHU3HHU, AHUArHOCTHUKH, HpO(bI/I.HaKTI/IKI/I U JICUCHUA TCHCTUYCCKUX
6ose3neil. Meanko-reHeTuYecKoe KOHCYJIbTUPOBAaHUE. 3HAYEHHUE MEIUIIUHCKOM
TCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUHN IT'CHCTUUCCKHUX 3a6OH€BaHI/Iﬁ YCJIOBCKa

Cenexiust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHU

Cenekiusi Kak Hayka W Ipolecc. 3apOoXKICHUE CEJICKUUW U JOMECTHKALUA.
VYuenne H.M. BaBunoBa o0 T1eHTpax TNPOUCXOXKIECHUS W MHOTooOpasus
KyJIbTYpPHBIX pacTeHuid. LIeHTpbl MpOUCX0XKACHHS JTOMAIIHUX KUBOTHBIX. COpT,
nopojia, IraMm

CoBpeMeHHbIE METOABI CENeKIMH. MacCOBBIM M HHIAMBUAYAIbHBI OTOOPHI B
CEeJIeKIMU PACTeHUl M KUBOTHBIX. OleHKa 3KcTepbepa. bamskopoacTBeHHOE
ckpenuBanue — WHOpuauHT. Ywctas nuaust. CKpenMBaHWE YHCTHIX JIMHHM.
I'ereposuc, wnu rubpuaHas cuia. HepoJacTBEeHHOE CKpelMBaHUE — ayTOPUIMHT.
Otrnanénnas tuOpummsanuss U e€ ycmexu. VICKyCCTBEHHBIH MyTareHe3 H
MOJyYEHUE TOJHUIIONAOB. JIOCTHXKEHHSI CEJNeKIMU pPAcTeHUM, >KUBOTHBIX U
MHKpPOOPTaHHU3MOB

7.3

buotexHomoruss Kak oOTpacib NPOM3BOJACTBA. ['‘€HHas WHXKEHEpHUs. OTalbl
coznanust pekomOunantHoit JIHK wu Tpancrennsix opranm3moB. Kierounas
nwkeHepus.  Kilerounsle  KynbTypbl.  MHKpPOKIOHAJIBHOE  Pa3MHOKEHHE
pactenuil. KioHMpoBaHME  BBICOKOIPOAYKTHUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHU3MOB. ODKOJIOTMYECKHE W dTH4eckue mnpodnembl. MO — reHeTnuecku
MOJIM(UIIMPOBAHHBIE OPTAHU3MBI

11 KJIIACC

Kon
1

11

1.2

ITpoBepsieMblii 3JIEMEHT COAEePKAHMS
DBOJIIOIIMOHHAS] OUOJIOTUS

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  ABONIONMHU.  [lalCcOHTOJIOTHYECKHE:  TIOCIEIOBATEIBHOCTD
IIOABJICHHUA BHJI0OB B HAJICOHTOJIOTHUECKOMU JICTONMUCHU, TICPCXOAHBIC q)OpMBI.
buoreorpaduueckune: cxoactBo u paznmuuue (payH u  (QIop MaTepuUKOB U
OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJCTBA U PA3IUYHs SMOPUOHOB Pa3HBIX BUJOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTUYHEIC,
pPYOMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpraHu3MOB

OpomtonmonHass  Teopust Y. [lapBunHa. IIpennocbulku  BO3HUKHOBEHMS



1.3
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1.5

2.1

2.2

2.3

2.4

2.5

2.6

3.1

JTapBUHU3MA. JIBHXKYIIME CHJIBI SBOJIIONMU BUIOB 10 [lapBuHY (M30BITOYHOE
pa3MHOKEHHE MPU OTPAHUYCHHOCTH PECYpCOB, HEONpeaenEHHasT U3MEHINBOCTb,
O0opn0a 3a CyIlecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunretnueckast Teopust osBomound (CTD) u  OCHOBHbIE €€ TMOJOXKEHHUS.
MukposBomtonus. [Tonmynsmus kak eIrHNUIA BUIA U SBOJTIOUU

JBwxynme cuiabl ((akTopel) SBONIOLMU BUAOB B Tpupoae. MyTaluOHHBINA
nporecc U KOMOMHATHBHAs M3MEHUYMBOCTb. IlomynsnuoHHBIE BOJHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIM 0TOOp — Hanpapisiomuil haxTop
9BOIIOIMU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOIeHHOCTh  OPraHM3MOB KakK pe3ynbTaT dBosouuu. [Ipumepsl
PUCIIOCOOICHUH Yy OpraHu3MoB. ApoMopdo3bl U HAMOAJANTALUH.

Bun u Bunoo6pazosanue. Kpurepun Buga. OcHOBHBIE (POPMBI BHI000pa30BAHHUS:
reorpaguueckoe, 3K0JI0rH4ecKoe

MakposBomtorusi.  DopMmbel  3BosonMU:  GuUIETUYECKAs,  JIMBEPreHTHasd,
KOHBEpreHTHasl, napasuienbHas. HeoOpaTtuMocTh 3BOTIOIHMH

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMJle

JloHayuyHble TIPEACTABICHUS O 3apOKICHUU JKU3HU. HayuyHble THUIIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emJjie: aOuoreHe3 M MaHCHepMHs. XUMHUYecKas
3BOJIFOIIMA. 3KCHepI/IM€HTaHLHOC MIOATBCPIKIACHUC XUMHYECKOU OBOJIFOIINHA.
Hauanpabie stanbel Ononorumveckoit spostonuu. ['mmoresa PHK-mupa. IlepBbie
KJICTKU U UX 3BOJIXOIIUA. cDOpMI/IpOBa.HI/Ie OCHOBHBIX I'PDYIIII J)KUBBIX OPraHU3MOB

PazButue xu3Hu Ha 3emsie mo spam u nepuojgaM. Karapxeil. Apxelickas u
npotepo3oiickas dpel. llameosoiickass spa u €€ mepuoasl: KEeMOPUUCKUM,
OpIOBUKCKUH, CHIyPUMCKUH, [EBOHCKHM, KaMECHHOYIOJBHBIM, IEPMCKHM.
Me3o30¥ickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3zoiickass 3pa u €€ nmepuoAbl: NaAJICOrC€HOBBIM,  HEOTCHOBBIMH,
AQHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIMMaTa M TEOJOTMYECKHX IPOLIECCOB.
OcCHOBHBIE ATAaIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUPA. ApOMOP(O3HI Y
pacTeHud W KUBOTHBIX. [losiBIEHHME, pacuBET W BBIMHUPAHHE TPYII KUBBIX
OpraHu3MOB

Cucrema OpraHNM4YeCKOro Mupa KakK OTpaXCHHUC 3SBOJIIOLUU. OcHOBHbBIC
CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

DOBoronus 4yejaoBeKa. AHTPOIOJIOTHA Kak Hayka. Pa3BuTue mpeincTaBiIeHUNA O
IIPOUCXOXACHUN 4YelloBeKa. Meroabl M3ydyeHHs aHTponoreHesa. CxonctBa u
pasnuuuns 4eloBeKa U )KMBOTHBIX. CUCTEMAaTHUUECKOE MOJI0KEHUE YeIOBEKa.
JBwxyume cuibl (pakTopsl) aHTponorenesa. HacnenctBeHHass M3MEHUYUBOCTD U
€CTeCTBEHHbIN 0TOOp. OOIIecTBEHHBIH 00pa3 >KU3HU, U3TOTOBJICHHE OPYIUl
TPY/a, MBILLJIEHUE, PEYb

OcHOBHBIE CTaAUM W BETBH HBOJIIOLIMM YEJIOBEKA: ABCTPAJIONMMUTEKH, YenoBek
ymenslid, YenmoBek mnpsMoxondmui, YenoBek HeaHAepTanbckuil, Yenosek
pa3yMHblii. Haxoaku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUsS, 00JacTh
pacrpocTpaHeHHs, 00bEM TOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OpyAus

UYenoseueckue pacbl. OCHOBHBIE OOJIBILIME pachl: €BpPONEOMIHAs (€BpazuiicKast),
HErpo-aBCTPAJIONIHAS (3KBaTOpUaNIbHAsA), MOHIOJIOUAHAs (a3uarcko-
amepukaHckasi). YepTbl mpucrocoOIeHHOCTH PEICTaBUTENIEH YETI0BEUECKUX pac
K YCIIOBHSIM CylIeCTBOBaHUs. ENUHCTBO YyenoBeyeckux pac. Kputuka pacuzma
Opranu3mbl ¥ OKpyKaromias cpeaa

DKOJIOTHSI KaK HayKa. 3aJladyd M paslielibl SKOJOTUU. METOoNbl 3KOJIOTHYECKUX



3.2

3.3

3.4

I/ICCJ'IGI[OBaHI/II‘/'I. DKOIOTHYECKOE MHUPOBO33PCHHUC. Cpem,l o0uTaHuA OpraHU3MOB:
BOAHAasA, HA3CMHO-BO3AyIIIHAsA, IOYBECHHAA, BHYTPUOPTaHU3MCHHAs

Okonorndyeckue  Qaktopel. Knaccupukamuss — skomorndeckux — (hakTopos:
abumoTnueckne, OHOTHYECKHE W aHTPOIOreHHbIE. JleHCTBHE HSKOIOTMYECKHX
(hakTOpOB Ha OPraHU3MBI

AbuoTtnueckue (aKTOpPBI: CBET, TEMIIEpaTypa, BIAXKHOCTb. DOTONMEPUOIU3M.
[IpucnocoOnennss OpraHM3MOB K  J€MCTBUIO  aOMOTHYECKUX  (aKTOPOB.
buonornueckue puTMsl

buotnyeckue Qaxtopbl. Buabl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMITHUYECTBO, MAapa3sUTU3M, MYTyaJln3M, KOMMEHCAIu3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO), = aMEHCANIM3M,  HelTpanu3M. 3HadeHHe  OMOTHYECKHX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOLIECTBAX

3.5

4.1

4.2

4.3

4.4

4.5

OKOJIOTHYECKHE  XapaKTEepUCTUKH  momyiasanud.  OCHOBHBIE — ITOKa3aTean
MONYJIALIMKA: YHUCIIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. JJnHaMrKa YUCICHHOCTH MONYJIALMY U €€ Perysus

Coo0111ecTBa 1 SKOJIOTUYECKUE CUCTEMBI

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muumieBast). Buasl-nomuHantel. CBsi3u B
OHOIIEHO3E

Okonoruueckue cucrteMbl  (dkocuctembl). [loHsTHe 00 dKocuctemMe W
ouoreorieHo3e. DYHKIMOHATbHBIE KOMIIOHEHTHl JKOCHCTEMBI: MPOYIEHTHI,
KOHCYMEHTHI, peyleHThl. KpyroBOpoT BEMIECTB M TOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (mumieBbie) ypOBHU OJKocHCTeMbl. [luieBble Lemu W CEeTH.
OcCHOBHBIE TIOKA3aTeIM JKOCHCTEMBI: OuMoMacca, MPOIYKIHs. IKOJOTUYECKHE
MUPAMUJIBI:  TPOAYKIMHM, YHCICHHOCTH, Ouomacchl. (CBOWCTBA OSKOCHUCTEM:
YCTOWYIMBOCTD, CaMOpeTyJisiiust, pazButue. CyKieccus

[Ipupoanbie 3x0cUcTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOIHOIO WJIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOIOrE€HHbIE J3KOCHUCTEMBI. ATrpO3KOCHCTEMBI. Yp603KOCUCTEMBL.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpazue kak ¢aktop ycroumBocTH dKocucteM. CoxpaHeHHe
OMO0JIOrMYECKOro pazHooOpas3us Ha 3emiie

VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHuipl, coctaB M CTpyKTypa
omocdepsl. XKuBoe BemectBo U ero pyakmun. OcobeHHOCTH OMOCHEphl Kak
rno0anbHOM 3KOcUCTeMbl. J[MHamMuuyeckoe paBHOBecME U oOpaTHas CBA3b B
onocdepe. KpyroBopoTel BemiecTB W OHOTCOXMMHUYECKHE IHKIIBI JJIEMEHTOB
(yraepona, a3ota). 30HaJIBHOCT OMochepbl. OCHOBHBIE OMOMBI CYIIH

YenoseuectBo B Onocepe 3emian. AHTpONOTreHHbIE M3MEHEHus B Ouocdepe.
I'mo6anbHbIE 3KOIOTUYECKHE TPOOIIEMBI.

OcHOBa palMOHAJIBHOIO  YNPaBJIEHUS TNPUPOAHBIMU pecypcaMM U HX
UCHO0JIb30BaHue. JJocTrykeHus: OMOIOTMH U OXpaHa MPUPOJIbI



YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus. 10 knacc. [Taceunuk B.B., Kamenckuit A.A., Py6iios A.M. u np.; [Tox pemakiueit
[Taceunuka B.B. Akmonepnoe oomiectBo «M3mnatenbetBo «IIpocBemenue»

* buonorus. 11 kinacc. [Taceunuk B.B., Kamenckuii A.A., Pyorios A.M. u np.; [lox penakuueit
[Taceunnka B.B. AkmmonepHoe obmectBo «M3mnarenscTBo «IIpocBenienuey, 2022

buonorus 10 knacc. CuBornazos B.U., Aradonosa U.b., 3axaposa E.T., [IpocBemienue,
Npodoa, 2022

METOIHUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET:

bu6mmoreka [JOK






