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MNOACHUTEJIBHASA 3AIIUCKA

[Tpu pa3paboTke mporpaMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JJISl ONpPEAEICHUs
NOJIX0/0B K (OPMHUPOBAHUIO COZAEp)KaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TpeOOBAaHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero odbpazoBanusi B Poccuiickoit denepanun, a TakkKe MOJIOKECHUS O crienu(uKe OUOIOTHH,
e€ 3HAUYCHUU B TMO3HAHUU KUBOW MPHUPOABI U O0ECHEUYEHHUU CYIIECTBOBAHMS YEJIOBEYECKOTO
oOuiectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHUSIM, ONIPEIETICHbl OCHOBHBIE (PYHKIIUU MPOTPaAMMBI 110
Ouosioruu u €€ CTpyKTypa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHUE O TENIX, 00 o0mIel cTpareruu 00yJYeHus,
BOCIIUTAHUS M Pa3BUTUS OOydYalOIIMXCS CcpeAcTBaMu ydyeOHoro mnpeamera «buonorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, pachpeleieHHue o
paszenam W TeMaMm, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia c
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTEeIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYaroNINXCA.

B mnporpamme 1o OHONOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEIAMETHBIM pe3ylibTaTaM Oo0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM JAEATEIbHOCTH/y4eOHBIX JEHCTBUI 00yJaromuxcs 1Mo
OCBOGHUIO COJIEpPKaHUS OMOIOTHYECKOT0 00pa3oBaHUsl.

B nporpamme mo 6uosnorun (10-11 kmaccel, 6a30Bblif ypOBEHb) peann30BaH MPUHIIHUII
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
OpeACTaBIeHUH O 370pOBOM oOpa3e KM3HM U OCEpeXHbIM OTHOIIEHHEM K OKpyXarolen
npupoHoit cpene. [losTomy HapsAy ¢ U3ydeHHEM O0IIEOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOEHUM >KHMBBIX CHCTEM pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOIIECCOB B IPOrpaMMe MO OMOIOTHH YI€JI€HO BHUMAHUE UCIIOJIb30BAHUIO MOTYUYEHHBIX 3HAHUHT
B TIOBCEIHEBHOUM JKM3HM JUIsl pEIICHUs NPHUKIATHBIX 3a7ad, B TOM YHCIE: MPOPUIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHaM3a BIMSIHUS XO3SWCTBEHHOM [EATENHHOCTH YENIOBEKa Ha COCTOSHUE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICEHHE BHUMAHHs K MPUKIAIHONW HAIMPaBICHHOCTH y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUSHHSI YCIOBUH UIS pEIICHUS
OJTHOW W3 aKTyaJbHBIX 3a/1a4 ITKOJLHOTO OMOJIOTHYECKOTo 00pa30BaHus, KOTOpask MpeAroiaraet
dbopMupoBaHHE Y OOYYArOMIMXCS CIIOCOOHOCTH aTanTHPOBATHCS K M3MEHEHUSM TUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpemHero oOmero oOpa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacmupsieT ¥ 0000IIaeT 3HaHUS O JKUBOW MPUPOE, €€ OTINIUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allMil U OHBOJIOLUU, CO3MaET YCIOBUSA JUIS: TO3HAHUS 3aKOHOB JKUBOH MPUPOIHI,
dbopmupoBanus (PYHKITMOHATBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, YKOJIOTUIECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOIICHHUS K )KHBOH MPUPOJIE U YETIOBEKY.

Bonpimioe 3HaueHWe OWONOTHS UMEET TAaKXKe /I PEIICHUsS BOCIUTATENBHBIX H
pa3BUBAIOIIMX 33Ja4 CpeHEero oouiero oopa3oBaHus, CoUanu3auu odyyaromuxcs. M3yuenne
O1o0ruM 00ecreynBaeT yCIoBUs 7151 JOPMUPOBAHUS MHTEIUIEKTYaIbHbBIX, KOMMYHHUKAIIHOHHBIX
U UHGOPMALMOHHBIX HABBIKOB, JACTETHMUECKOM KYJIbTYpbl, CIIOCOOCTBYET HMHTErpallUu
OMOJIOTHYECKUX 3HAHUI C MPEICTABICHUSMU M3 JIPYIMX Y4eOHBIX MPEIMETOB, B YaCTHOCTH,



busukn, xumuu U reorpadur. HazBanHple OJIOKEHUS O MpeIHA3HAYCHUH YIeOHOTO MpeaMeTa
«buonorus» cocTaBUIM OCHOBY JUIsI ONIPEACIICHUS OJIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €0
COJIeprKaHUsl, IPEJCTABICHHOTO B IIPOTPaMMe 110 OMOJIOTHH.

Ot60p conepkanus yaeOHOro npeamera «bruonorusy» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIIMHA KYJIBTYPOCOOOPa3HOTO MOAXO0Aa, B COOTBETCTBUU C KOTOPHIM OOYYalONMIUecs TOKHBI
OCBOUTH 3HAHUS W YMCHHS, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHUECKOU JaesTelbHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT DJIEMEHTHI COJACP)KaHUS, KOTOphIE CIy)KaT OCHOBOM I (opMupoBaHuUs
NPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHE COJEP)KaHHMS ydeOHOTO Marepuajga B IporpaMMme IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMUYUTEIBHBIX OCOOEHHOCTAX
YKUBOM MPUPO/IBI, 0 €€ YPOBHEBOW OPraHU3aIlMH U SBOJIONNH. B COOTBETCTBUU C 3TUM B CTPYKTYype
yaeOHoro npeamera «bruonaorusy BBIACICHBI CISAYIOIMIHNE COAepKaTelbHble TUHUU: «buomorus
KaK Hayka. MeToJlbl Hay4yHOTo Mo3HaHusm», «Kietka kak Ouonorndeckas cucremay, «Opranusm
KaK OWoJiorhyeckasi cucremay, «CucreMa 1 MHOT00Opasre OpraHuYeCKOro MUpay, «BOJIIOIUS
YKUBOU TIPUPOJBD», «IKOCUCTEMBI U MPUCYIITHE UM 3aKOHOMEPHOCTH.

Lenp um3ydenus ydebHoro mnpemmera «buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHUE
O0y4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH O0BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HCHHBIX MTPOOIICM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecrneunBaeTcs pelieHrneM CIeIYIOIUX 3a1au:

OCBOEHHUE 00YJAIOIIUMUCS CUCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSAX, THUIIOTE3aX, TMPaBHIAX, CIYXKallUX OCHOBOM s (OPMHUPOBAHMS
MPE/CTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOEHUHM, MHOTOOOpa3HMH U OCOOEHHOCTSX KHBBIX CHCTEM pPa3HOTO YPOBHSI OpraHHU3allui,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYarOUMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3TJIAJIOB,
UJEeN U MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3aluu;

CTaHOBIIEHHE Yy OOydJarommuxcsi oOmmeil KynbTyphl, (YHKIIMOHAIBHONW TPAaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATH W OIEHHUBATH SBIICHUS OKPYXKAIOIIETO MHUpa XUBOW MPUPOJIBI HA
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopMupoBaHHE Y OOYYArOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUM B MPAKTUYECKON MEATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOW MPUPOJIBI,
HE00X0UMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHS ATHUECKUX HOPM IPH MIPOBEICHUN
OMOJIOTMUECKUX UCCIICIOBAHMIA;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJIsi TOBBIIICHHUS YPOBHS IKOJIOTHYECKOM
KYJBTYpPHI, 17151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUN W YMEHUN B MOBCEIHEBHON XU3HU IJISl OICHKU
MOCJIECICTBUIM CBOEH JEATENIbHOCTU IO OTHOIICHHIO K OKpYXKarmeil cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a00IeBaHU.



B cucreme cpeanero oOmiero obpazoBanus «buonorusy», nuzydaemas Ha 6a30BOM YpOBHE,
SIBIIICTCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOSIIMM B COCTaB MPEAMETHOH 00JacTw
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

s n3ydyenust 6uosoruu Ha 6a30BOM YpOBHE CpeIHEro o0Iiero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COILEP KAHUE OBYYEHUSA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMHU, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, ICTETUKONM u mpaBoM. Ponb Ouonoruu B
(hOopMUPOBAHUU COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYeCKHX HayK.

MeTop1 TO3HAHUS KUBOM pUPOIbI (HAOII0JeHIE, SIKCIIEPUMEHT, ONTUCaHUEe, U3MEPEHHE,
KJaccu(uKalus, MOJICITUPOBAHKE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toprpetsi: Y. Hapsun, I'. Mennens, H. K. Konsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTOoIbI TO3HAHUS )KUBOU MTPUPOJIBI».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «lcmnonb3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbI H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTaudue KHUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CgoiicTBa OuocucTeM H HUX pa3HoOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOoTHYEeCKHi), OMoC(hepHBI.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU KU3HHU», «YPOBHH OpPraHU3AIMH >KHUBOM
MPUPOBI.

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUI1 COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH COCTaB KJIETKU. XUMUYECKUE AIIEMEHTHI: MAKPOAJIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepasibHbIE BEILLIECTBA.

OyHKIMHU BOJBI M MHUHEpaJIbHBIX BelIECTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 0eIKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPWUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas crnenuduuHoctb. Kodepmentsl. Buramunbl. OTinuuss  (QEepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a 1 1e30KCHpuO03a), Aucaxapuisl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmaj, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJOB.

Jlunuasl:  TpUraMuepunasl, Qochonununel, crepouabl. [uapodmibHO-rHAPOGHOOHEIE
cBoiictBa. buonornyeckue ¢pynknuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB W JUMHAOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxnennossie kucnotel: JIHK u PHK. HykneoTuasl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u dynxnun PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounas Tteopus — nmpuMep B3aUMOJCHCTBUS UACH U
(dakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUCHHUSI KIIETKH.

Knerka kak nenoctHas >xuBas cucrema. OOuie npu3Haky KJIETOK: 3aMKHYTas Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cuctemMa CHHTe3a OeJka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuil. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KIIETOK — KJICTOYHAs CTCHKA, TIMKOKAIWUKC, WX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHOMIbI KJIETKU: MUTOXOHIPHH, TIACTHABL. [Iponcxoxienne MUTOXOHAPUA 1 miacTul. Buss
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOJH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHsIil eHTp KieTku. CTpoeHue sijipa: saaepHas o00Ji0uka, Kaprora3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHre XMMHYECKHX JJIEMEHTOB B HEXHBOW MPUPOAEH,
«PacnpeneneHre XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmumel u cxembl: «[lepuomuyeckas Tabmuia XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3ykapruoTHUYECKON
KJIeTKn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/Ipa KIETKH», «Y TIeBOAbY, «JIMmuash».

OOGopynoBaHUe: CBETOBOM MHKPOCKOI, OOOpYyJAOBaHUE JJisi MPOBEICHUS HAOIIOJICHUM,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMpENapaThl PAaCTUTEIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKkTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

Jlaboparopuas pabora Ne 2. «M3yueHue CTpOCHHs KJIETOK PACTCHHM, XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUSA (SHEPreTUYeCKHii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMaHUHU MeTaboIM3Ma.

Tunber oOMmena BemecTB: aBTOTPOdHBIN U reTepoTpodHbii. Pons depmeHTOoB B 00MEeHE
BEIIECTB U MPEBPALICHIUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass Haszbl (orocuHreza. Peakumu (dotocuHTe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAUCHHE XEMOCHHTE3a /I KU3HM Ha
3emuie.



DHepreTHYecknii OOMEH B  KJEeTKe. PacmieruieHwe  BEIIECTB,  BBIACICHHE U
AKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KJIETOYHOE JbIxaHue. OKHCIUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmamus u JHK. Peamuzamus
TeHEeTUYeCKON MH(popMau B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6unocunres 6enka. Dtanbl Tpancasiuuud. KonupoBanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Hexkierounsie hopmbl :ku3HA — BUPYCHI. MicTopust oTkpeiTHs BupycoB (/1. Y. UBanoBckuii).
OcoOeHHOCTH CTpPOEHHsI M KM3HEHHOTO IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwmii,
KUBOTHBIX M UYEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc mmmyHozeduuurta yenoseka (BUY) —
Bo3Oyautens CIIMa. OOpaTHast TpaHCKpUIIMsS, peBepraza W uHTerpasza. lIpodwumakTika
pacrpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdemMoHcTpaumnu:

IToprpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tunbl  mutanusy, «Metabomusm»,  «MUTOXOHAPHUSIY,
«OHepreTuueckuii oomMen», «Xmnopornacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUE reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu ku3HeHHBId 1wk Bupyca CIIMa, ©Oakrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1UKI, WM KU3HEHHBIM LUK kieTku. WuTepdaza u muto3. Ilporeccsl,
nporekaromue B uHtepdaze. Permmukanus — peakmnus marpuunoro cunteza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapHOTHUIl. J[MIIOMIHBIM M TarIOUIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. Llutonoruueckre OCHOBBI pa3MHOXKEHHSI U MHIWBUIYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne knerkn — muro3. Ctaauu muto3a. [Ipoueccsl, nporucxoasiue Ha pa3HbIX CTaJUsAX
MHTO3a. BHOJIOrMYEeCKHi CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

DopMbI pa3MHOKEHUS OPraHU3MOB: Oecrosoe U nojsooe. Buspl 6ecrnonoro pasMHoOKeHHUS:
JiefieHHe HaJlBoe, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOkeHue. VIckyccTBEeHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €r0 3HaYeHHE IS CEIEeKIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Craguu wmeiosa. Ilpormeccsl, mpoucxonsume Ha cragusix Mmenosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTro3oup,
AWIEKIeTKa) — crepmaroreHe3 u oBoreHe3. (OcoOEHHOCTH CTpPOSHHs SHIEKIETOK H
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y IMO3BOHOYHBIX MKUBOTHBIX: JApPOOJEHHE, TracTpyJsLus,
opranorenes. IloctamOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHATBLHOTO Pa3BUTHS: MPSMOE,
HenpsiMoe (JTMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOr€He3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTAINU
pa3BUTHSL.



JdemoHcTpaumnu:

Tabmuubl u cxembl: «@OpPMbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOOTBOpEHHUE Y
I[BETKOBBIX PACTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHHI», «/lenenue KieTku GaKTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHE XpOMOCOMBD», «KineTouHbli LMK, «Permukanus
JHK», «Mutos», «Meiosy, «IIpsimoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MICKOTTUTAIOIIX
U yesioBekay, «OCHOBHBIEC CTAJIMU OHTOTECHE3a.

OO6opynoBaHue: MHKPOCKOI, MUKponpenaparbl «CrnepMaTo30MAbl MIIEKOIHUTAIOLIETOY,
«Slineknerka miekonuTaromero», «Kapuokunes B KjieTkax KOpenika JIyka», MarHUTHast MOJIENb-
anmukanus «Jlenenne kinetkny», moaens JJHK, moxens Merada3Hoit XpoMoOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlaboparopuas pabora Ne 3. «HabmoaeHne MuTo3a B KIETKaX KOHYMKA KOpEIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuas pabota Ne 4. «l3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciieicTBeHHOCTb M U3MEHYNBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeruku. Mcrtopus pasButus reHetuku. Ponbs nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiag poccuicKUX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
reHeTuku. Meroasl TEeHETHKUA (THOPUIOIOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHetTudeckuii). OCHOBHBIE T€HETUUECKHE TOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTU  HAcCJE€AOBaHWS  INPU3HAKOB, ycTaHOBIeHHble [.  MeHnenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eAMHO000pa3usi THOPUAOB MEpBOTO mokoJieHus. [IpaBuino
JTOMUHUPOBAHUS. 3aKOH paclieruieHus npu3HakoB. [mmore3a uwctoThl ramer. [lomHoe u
HEIOJIHOE JJOMUHUPOBAHHE.

JurubpunHoe CKpemMBaHHME. 3aKOH  HE3aBUCHMOTO  HACJIENOBAaHUS  MPU3HAKOB.
[{uTroreHeTnyeckue OCHOBBI JUTUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEE CKPEIIMBaHUE.
Hcnonp3oBaHNe aHATM3UPYIOMIETO CKPEIMBAHMS IJIs1 OTIPEIeTICHUs TEHOTHUITA OCOOH.

CuenneHHoe HacnegoBaHue mpu3HakoB. PaGota T. Moprana 1o CHEIUIEHHOMY
Hacje10BaHUI0 TeHoB. HapylleHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

['enetuka mosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
'omorameTHele M rereporaMeTHble OpraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CHEIUVIEHHBIX C
MOJIOM.

N3menunBOCTh. BUIbI N3MEHUNBOCTH: HEHACIICICTBEHHAS M HACJIeACTBeHHAas. Postb cpebl
B HEHACIEJCTBEHHONW W3MEHYMBOCTH. XapaKTePUCTHKA MOIU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuauvonsslii psa v BapuanoHHast kpupasi. Hopma peakuuu npusHaka. KonnuecTBeHHble U
KaueCTBEHHBIE TIPU3HAKU U UX HOopMa peaknuu. CBoHCTBa MOAUPUKAIIMOHHON N3MEHYMBOCTH.

HacnencrtBennas, Wi reHOTUNIUYECKasi, W3MEHUYNBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTD.
Meiio3 u moJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUMBOCTH. MyTalllOHHas
M3MEHUYUBOCTh. Kiaccudukamuss myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa u
MPUYMHBI MyTaluii. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACTEICTBEHHOM
m3menunBocty H. . BaBumnosa.

BresinepHas HacneICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuorumn uyenoBeka. OCHOBHbIE METOJbl TE€HETUKH YeEJIOBEKa:
TeHEeaIOTUYeCKUH, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyecknuid. COBpEMEHHOE OIpEeAeNICHHE TEeHOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHME,
TEHOTHIUPOBaHKWE, B ToM yucie ¢ nomoripio [TI[P-anamm3a. HacnencrBenHsie 3aboseBaHus
yelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C HAclHeACTBEHHOM MpPeIpacloiokKeHHOCTHIO,



XxpoMocoMHbIe Oone3Hu. Comartuueckue U TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIHMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICYCHHUS] TEHETHYCCKHIX
Oone3Hell. MeauKO-reHeTUUECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHUKU B
MPEIOTBPALICHUH U JICYUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumMu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durunbOpumnoe ckpeunmBanuey, «l{uTomornyeckne OCHOBBI AUTHOPUTHOTO CKPEIIHMBAHHS,
«Mero3y, «B3auMoIeiCTBUE AJJIEIbHBIX T€HOBY, «I €HETUUECKUE KapThl PACTEHU, J)KUBOTHBIX U
yenoBeka», «l'eHeTnka mnosa», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIJIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBocTH», «MoaudukannoHHas
U3MEeHYNBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa rpynmn KpoBu», «MyTanmoHHas
U3MEHYHBOCThY.

O6opynoBanue: Monenu-anmiukanun «MoHoruOpuaHoe ckpemuBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKpornpenapar «lpo3oduna» (Hopma, myrauuu (Gpopmbl KpbUIbEB U OKpPAcKu Tena), repoapuit
«I"opox mOCEeBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHas pabota Ne 5. «M3ydyenue pe3ynbTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpELIMBaHUs Y APO30(HIIBI HAa TOTOBBIX MUKPOIIpEHapaTaxy.

JlaGopaTtopHnast pabota Ne 6. «3yuenne Moau(pUKAIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BApPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

JlaboparopHas pabora Ne 7. «AnHamu3 wmyrtamuii 'y Jpo3oduibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHE U aHAJU3 POJIOCTOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKln U goMecTtukanus. Yuenne H. U.
BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTooOpaszusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IIITaMM.

CoBpeMeHHbBIE METOJbI CelIeKIIMU. MacCoBBIii U WHIAUBUAYAIbHBI OTOOPHI B CENEKLIUU
pacteHuii U kUBOTHBIX. OlIeHKa dKCcTephepa. BIN3KOpOACTBEHHOE CKpEIIUBaHUE — MHOPUIMHT.
UYucras muanst. CKpenuBanyue YUCThIX JJuHAN. ['eTeposuc, nnu rubpuanas cwia. HeponcreernHoe
cKkpenuBanue — ayropuauHr. OtnanéHHas rulOpuamsanus U e€ ycnexu. VcKkyccTBEeHHBIN
MyTareHe3 M IMOJIYyYeHUE MOJUIUIONAOB. JIOCTHMKEHUSI CEeNeKUUH PpACTEHUM, MXKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOM JIHK u Tpancrennbix opranusmoB. Kierounas umxenepus. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHME M JTH4eckue mpobremsl. MO -
T€HETUYECKUA MOAU(PUIIUPOBAHHBIE OPTAHU3MEI.

JemoHCcTpamuu:

[optpetsr: H. U. BaBunos, . B. Muuypun, I'. 1. Kapneuenko, M. @. 1IBaHOB.

Tabmumel U cxembl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pactenuit», «llopoapl TOMalIHUX KUBOTHBIX», «CoOpTa KyJbTYpPHBIX pacTeHui», «OTaanéHHas
rubpunmzarus», «Paboter akamemmka M. @. WBanoBay, «llomummongus», «OOBEKTHI



OouorexHosoruny, «Kierounele KynbTypbl U KIOHUpOBaHUE», «KOHCTpyHpOBaHHME U TMEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHu, repoapuii «CelbCKOX03sHCTBEHHBIE PACTCHHUSI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Oxckypceusi «OCHOBHBIE METOJIbI U JOCTHMIKEHHUS CEJICKIMU PACTEHHM W >KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOIIHOHHASA OMOJIOTHS.

[TpennochlIKy BOSHUKHOBEHHUS 3BOIIOLIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CunerenbcTBa 3BoonuU. [lageoHTONOrHYECKHE: TOCIEIOBATENFHOCTD OSIBIICHHUS BUI0B
B TAJICOHTOJIOTHYECKOW JIETONMHCH, mepexoaHble (opmbl. buoreorpaduueckue: cXOACTBO H
pasznuune (hayH u GIop MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHEe: CXOJCTBA U pa3iuuus SMOPHOHOB DPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJIOTUYHbIC, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXAaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0OJMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomtormonHas teopus Y. JlapBuna. IIpeAmnochUikM BO3HUKHOBEHHS JIapBHHU3MA.
JBukyiiye Cuibl HBOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHMYEHHOCTH PECYpPCOB, HEONpeNeNEéHHas HW3MEHUYMBOCTb, OOpbOa 3a CyIlecTBOBAHUE,
€CTECTBEHHBINA OTOOD).

Cunternyeckas Teopust 3Bosonun (CTI) u e€ 0OCHOBHBIE TOJOKEHHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JIBuxymie cuibl ((akTopbl) 3BOJIOLMU BHIOB B Ipupoje. MyTallMOHHBIN Ipolecc U
KOMOMHATHBHAS U3MEHUYMBOCTD. [lonmynsnoHHbIe BOIHBI U Apeii¢ reHoB. M3onauus u Murpanus.

EcrectBennblii o1O00p — Hampaistomuil ¢aktop 3Bomonuu. PopMbl ecTeCTBEHHOTO
otOopa.

[Tprcrioco0neHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boitoluu. [IpuMeps! npucnocodieHuit
y opranuzmMoB. ApoMop(}03bl U UIMO0AJaNTalUH.

Bun u Bunoob6pasoBanue. Kputepun Buma. OcHoBHble (OpMBI BHA000Pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKoe.

MakposBomonus. @opMbl 3BONIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienpHas. HeoOpaTuMoCTh 3BOMIOIHH.

[IpoucxoxaeHne  OT  HECHEUHUATM3UPOBAHHBIX  TMPEIKOB. [Iporpeccupyromas
crienuanu3anys. AfanTuBHas pagdaiusl.
JdemoHcTpaumnu:

IToprpetsr: K. JIunnen, K. b. Jlamapk, Y. [dapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepiios.

Tabnuibl v cxembl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3eMiie», «3apo bl TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBINH O0TOODY,
«MHorooOpa3ue copToB pacTeHuit», «MHorooOpa3ue Mopoa >KHUBOTHBIX», «llomymsumy,
«MyTanoHHasi U3MEHUUBOCTEY», «ApoMopho3bl», «anoanantanuny, «OO0ImIas 1erenepanus»,
«/IBmxyue cuibl 3Bosronn», «Kapra-cxema mapupyra nyremectsus Y. Jlapsuna», «bopnda
3a CYLIECTBOBaHUEY, «IIpucnocobaeHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BHJ1000pa30BaHKe», «IKOJIOTHIECKOE BUI000PA30BAHUE).



O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPAaCKU, HAOOp MJIO0B U
ceMsiH, KosuteKiusi «[IpumMephl 3aUTHBIX MPUCTIOCOOTICHHUH Y )KHUBOTHBIX)», MoJielnb «OCHOBHBIC
HATPaBIICHUS IBOIIOLNUNY, 00BEMHAS MOJeNb «CTPOEHUE TOJIOBHOTO MO3Ta TTIO3BOHOYHBIX ).

buoreorpaduyeckas kapra wmupa, Kosuiekuus «@DPopMbl COXPaHHOCTH HMCKOMAEeMbIX
JKUBOTHBIX U PACTEHMI», MoJenb anunkanusa «llepekpéct xpoMocom», BIIaXKHbIE Mpenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMAa,
MyTal# (HOPMBI KPBIIILEB U OKPACKHU TETa).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas padota Ne 1. «CpaBHeHue BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparoprnass pabora Ne 2. «OmnucaHue TNPUCIIOCOOJIGHHOCTH OpraHm3Ma © ¢
OTHOCHUTEJIBHOTO XapaKTepar.

Tema 2. Bo3HUKHOBeHMe U PA3BUTHE KU3HU HA 3emuie.

JloHayuyHble NpeACTABICHUS O 3apOXKIACHUM KW3HU. HayuHble TMIOTE3bl BOBHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 M MaHCIepMHUs. XHUMHUYECKas 3BOJIONUS. AOMOTEHHBIN CHHTE3
OpPraHWYECKUX BEIIECTB U3 HEOPTAHHUUECKUX. DKCIIEPUMEHTAIBLHOE IMMOATBEP)KICHUE XUMUYECKON
sBosronny. HavanbHble 3Tansl Onosiorundeckoit sosroruu. ['unoresza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHUKHOBEHHE MPOTOKIETKU. IlepBbie KIETKHM M UX HBOIIOLHA.
DopMHUPOBAHNUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie 1o spam u nepuogam. Karapxei. Apxeiickas U mpoTepo3oncKas
apbl. [laneo3oiickas spa u e€ nepuoibl: KeMOPUNCKHA, OPJOBUKCKUN, CHITYPUNCKHM, TEBOHCKUIA,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3so30iicKkas 3pa 1 €€ Iepuoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaiiHo3olickas 3pa 1 €€ nmepuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KIMMara M TIeoJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
pPacTUTENTHLHOTO U )KUBOTHOTO MHUpa. ApoMop(o3bl y pacTeHuil 1 KUBOTHBIX. [losiBIEeHNE, paciBeT
Y BBIMUPaHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHMYeCcKOro Mupa Kak OTpa’keHue 3BOJIoLHUU. OCHOBHBIE CHCTEMAaTUYECKUE
CPYIIIBI OPTraHU3MOB.

OBOJIIOIIMSL  4YENIOBEKAa. AHTpONOJOrus Kak Hayka. Pa3Buthe mpeacTaBieHHl o
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo bl M3yueHus: aHTpororene3a. CxoAcTBa U pa3nyMsl 4eJoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJIOKEHNE YEJIOBEKA.

JBuxymme cunbl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBIIUICHNUE,
peusb.

OCHOBHBIE CTauM W BETBU SBOJIIOIMU YEJIOBEKA: aBCTPATONUTEKH, UEIOBEK YMEbIi,
Yenosek npsaAMmoxondimui, YenoBexk HeaHaepranbckui, Yenosek pasyMmHbii.  Haxonku
MCKOMIAaeMbIX OCTATKOB, BPEeMsI CYILIECTBOBAHUS, 00OJIACTh PACHpPOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckne packl. OCHOBHBIC OONBIIHE PAChl: €BpOIECOUHAs (€BpasHiicKas), HETPO-
aBcTpajioujiHasg  (dKBaTOpualbHasg), MOHTOJOUJHAsA  (a3uaTcKO-aMepuKaHckas). YepTsl
MPUCTIOCOOTICHHOCTH MPEICTABUTENCH YEITOBEUECKUX Pac K YCIOBUSM CyIllecTBOBaHUs. EAMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

Hoptpetsr: @. Penu, JI. ITacrep, A. . Onapun, C. Mumnep, I'. FOpu, Y. {apsus.

Tabmume! u cxembl: «Bo3nukHOBeHHEe CONHEYHOH cHcTeMbl», «Pa3BuTHE OpraHNYecKoro
mupay», «PactutenbHas kinerka», <«COKuBoTHas kineTtka», «lIpokapuormueckas KieTkan,
«CoBpeMeHHasl cucTeMa OpraHU4ecKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YE€PT CTPOECHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK



MPEIKOB COBPEMEHHOI'O 4YeloBeKay, «JlpeBHelmue moam», «llpeBHue moan», «llepBbie
COBpPEMEHHBIE JT01», «UenoBeueckre pachl».

Oo6opynoBanne: wmynsiku — «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CICHKU WIM M300pakeHHs KaMEHHBIX OpyIui
MEepBOOBITHOTO 4YesIOBeKa (KaMHHU-YOIIEphl, pyousia, ckpebia), reoXpoHoJIorHdeckas TabiuIa,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOIIAEMBIX KHUBOTHBIX M PACTEHUID.

JlabopaTopHblie U NIpaKkTHYeCcKHe padoThI:

[Tpaktrueckas padora Ne 1. «M3ydeHre HCKOMAEMbIX OCTAaTKOB PACTCHHI M KUBOTHBIX B
KOJUTCKLIASAX .

DKCKypcusi «IBOJIIOIUS OPraHMYECKOro MHupa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeAueCKUil My3eil).

Tema 3. Opranusmbl H OKPY:Kalolas cpeaa.

Dkonorusi Kak Hayka. 3agadyd M pa3felbl dKOJOTMH. MeToAbl SKOJOTHYEeCKHX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs ~ OpPraHuU3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHas,  IOYBEHHAs,
BHYTPHUOpPraHU3MEHHas!.

Oxonorudeckue ¢akrtopbl. Knaccudukanus skonoruueckux (pakTopoB: abUOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleliCTBUE SKOIOTUIECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpPBL:  CBET, TEMIEpaTypa, BIAKHOCTh.  DOTONEPHOAN3M.
[TpucniocoOnenust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTopoB. bruojgornueckre puTMbl.

buotnueckne  Qaktopel. Buabl OMOTHYECKMX  B3aUMOJCHCTBUIN:  KOHKYPEHLHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMmsbl. [lapazutusm, koonepanus, MyTyajlin3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHUYECTBO). AMeEHcCaIU3M, HeUTpaau3M. 3HaueHue OUMOTHYECKUX
B3aMMOJICHCTBUI AJIS CYIIECTBOBAHUS OPTaHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA Momyisinuv. (OCHOBHBIE IIOKA3aTelu IOIMYJIALHAN:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JuHamuka
YUCJIEHHOCTH MOMYJISIIUY U €€ PeryJssiusl.

JleMoHCTpanum:

[Toptpetsi: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmune! u cxemsl: kapta «[IpupogHbie 30HbI 3eminy», «Cpesbl 0OUTaHUsI OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJISIUU
UHQY30pUn-TYhenbkn», «[Inuiessie nemnm».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnas padota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTaHUN».

JlaGopatopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «IToacuér mIoTHOCTH MONMYISIIUNA Pa3HBIX BUIOB PACTEHUI.

Tema 4. Coo01ecTBa U IK0JI0THYeCKHEe CHCTEMBbI.

CooOmiectBo  opranu3sMoB  —  OuoneHo3. CrTpykTypbl — OuoleHo3a:  BHJOBas,
IpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Dkonorudeckne cucTeMbl (dkocuctemsbl). [loHsTHe 00 3KOCHCTeMe W OMOTeOIeHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TPOJAYLEHTbI, KOHCYMEHTBHI, pPEIYLEHTHI.
KpyroBopor BemiecTB M NOTOK SHEPrUM B SKOcUcTeMe. Tpoduueckue (MUIIEBbIE) YpPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE TIOKa3aTeNd 3KOCHCTEMBI: OHoMmacca,
OPOAYKIMS. DKOJIOTWYECKHE MHpPAMHIbL: TPOMYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CaMOperyIsinusl, pazputue. Cykueccus.

[IpupoaHble SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M PEK. IKOCUCTEMA XBOWHOIO WM
HIMPOKOJIMCTBEHHOTO Jieca.



AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOOoIKocucTeMbl. buonorndyeckoe u
XO0351CTBEHHOE 3HaYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHHne OMOJIOrHYECKOTO
pasHooOpa3us Ha 3emiie.

Yuenue B. U. Bepranckoro o 6uocdepe. I panuiipl, coctaB u CTpykTypa 6uochepst. XKupoe
BemecTBO M ero ¢Qynkmun. OcobenHocT OHochepbl Kak TI00aTbHOW 3KOCHUCTEMBIL.
JluHamudeckoe paBHOBECUE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHMKIBI 3JIEMEHTOB (yIJIepoaa, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emmau. AHTpONOreHHbIE U3MeHeHus1 B Ouocdepe. ['mobdanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocyecTBoBaHue IpUPObI U yenoBeuecTBa. CoxpaHeHne 6MOpa3HOOO0pa3us Kak OCHOBA
ycroitunBocty Onochepsl. OCHOBA PALMOHATIBHOIO YIPABICHUS NPUPOIAHBIMU PECYpcaMH U MX
UCIOJIb30BaHue. JlocTukeHust OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumessle nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHUsY, «OKoJOrHMUecKas mnupamuaa», «buocdepa u YemoBex»,
«9KocucTeMa MUPOKOIUCTBEHHOTO JIecay, « IKOCHCTEMA XBOMHOTO Jiecay, «broiieHo3 Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOreHHbIE BO3JEHCTBHS Ha NpUPOAY», «Baxueiimue
UCTOYHUKU 3arps3HEHUsl BO3JyXa U I'PYHTOBBIX BOJ», «llouBa — BaxkHeMWIIass COCTaBIAIOLIAs
ouocheprr», «Daktopsl nmerpamamuu  nouBy», «llapHukoBelii  dddexT»,  «DaKTOPHI
PaAMOaKTUBHOIO 3arpsi3HeHUs onoceps», «O01mas cTpykrypa 6nocheps», «PacnpocTpanenue
KHU3HU B Ounocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3ora B Ipupoze».

O6opynoBanue: Mojieb-anminKanus « Tunuuabie 6Mo1eH03bI», repbapuii «PacTurenbHble
cooOrmiecTBay, KoJulekuuu «buoreHo3», «BpeauTenn BaKHEMIINX CETbCKOXO03SMCTBEHHBIX
KyJIbTYp», repOapuu M KOJUIEKIUM pacTeHUl W >KUBOTHBIX, NpHUHAUIeKALIME K pa3HbIM
HKOJIOTHUECKUM TpyInam ojHoro Buaa, Kpacnas kuura Poccuiickoit denepanyu, n3obpaxeHus
OXPaHSEMBIX BHJIOB PACTEHHI U )KNUBOTHBIX.

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOT'UU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

Cornacho ®I'OC COOQO, ycraHaBmuBarOTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUS
00y4aroluMucs IporpaMM CpeHero ooiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX Ppe3ylbTaTOB OCBOCHHUs TNpeamera «bBHOJOrus» BbIIETICHbI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEAENIECHUIO,
HaJIM4Me MOTHMBALMU K OOyYeHHUIO0 OHOJIOIrWH, IieJieHaNpaBlIeHHOE pPa3BUTHE BHYTPEHHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULIUN Pa3BUTHS
OHMOJOTUYECKOr0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTh 00yUaroIuXcsi pyKOBOICTBOBATHCS B CBOEH
JESTEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, NMPUCYIIUMHU CHCTEME OHOJIOTHYECKOIro
00pa3oBaHus, HATMYUE SKOJOTMUYECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1IENTH U CTPOUTH
KU3HEHHBIC TIIaHBI.

JIMuHOCTHBIE pPE3yNbTaThl OCBOCHMs INpenMeTa «buosorusy) NOCTHUraroTcs B €AUHCTBE
y4eOHOIl U BOCHUTATEIbHON JEATEIbHOCTH B COOTBETCTBHM C TPATULMOHHBIMU POCCHUHCKUMHU
COLMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B



o01ecTBe TpaBWIaMH W HOPMaMH TOBEJICHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUSA,
CaMOBOCIUTAHUSA M CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEH IMO3UIMHU JUYHOCTH, MATPUOTU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJICHHUIO, B3aUMHOIO
YBaXEHUs, OEpeKHOTr0  OTHOMICHHWs K  KYJBTYPHOMY  HACJICIUIO W TPATUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUupoae U OKPYKarolleu cpee.

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS Y4eOHOTO npeamera «bruomorus» MoMKHBI OTPaXkaTh
TOTOBHOCTH M CIIOCOOHOCTH OOYYaIONUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTAllUi, TO3WTHUBHBIX BHYTPEHHHX
yOXKIICHUI, COOTBETCTBYIOIIMX TPAJWLIMOHHBIM IIEHHOCTSM POCCHUCKOrO  0OIIecTBa,
pacHIMpeHHne >KU3HEHHOTO ONbITa U OMbITa JAEITEIBHOCTH B MPOIECCE peaiu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHON 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM TMO3UIUMU  OOydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOI0 00IIECTBa;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MIPaBOMIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelIeHnH y4eOHBIX U IMO3HABATEIIBHBIX 33124, BEITIOJTHEHUH OMOJIOTUYSCKUX IKCIIEPUMECHTOB;

CIIOCOOHOCTh  OMpPEACNSATh COOCTBEHHYIO TMO3HMIIMI0O TIO OTHOILIEHWIO K SIBICHUSIM
COBPEMEHHOM JKM3HU U OOBSICHATH €€

YMEHHE YUYUTHIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOIO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKIECHUAMH, KYJIbTYPHBIMU [IEHHOCTSIMUA U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIONHEHUS YUeOHBIX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXXUTEIHHOTO OTHOILIECHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYX JACHUU CIIOPHBIX BOIMPOCOB OMOJOTHYECKOTO COACPIKAHNS,

TOTOBHOCTb K TYMaHUTApPHOU W BOJIOHTEPCKOM JI€ATETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTH POCCHICKON TPpayKTAHCKOW MIACHTUYHOCTHU, TATPUOTU3MA, YBAKECHHS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTH INepel PonnHONM, ropocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOI A3BIK U KyJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACIETUIO M TTAMSITHUKAM MIPUPOJIbI, TOCTHKEHUSIM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;

CIOCOOHOCTH OIIEHUBATh BKJIA]] POCCHICKUX YIEHBIX B CTAHOBIICHUE U pa3BUTHE OMOJIOTHH,
MOHUMAHHUS 3HAYCHUS OWOJIOTMH B TIO3HAHWMU 3aKOHOB TIPUPOJBLI, B JKH3HU 4YEJIOBEKa U
COBPEMEHHOT0 O0IIeCTBa;

uzeiHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEN POCCUICKOT0 HApOAa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

OCO3HAHHE JIMYHOTO BKJIA/Ia B TOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHSTHUS IEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TPaaUIIUsIMU HapoaoB Poccun;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS



3CTETUYECKOE OTHOLICHHE K MUY, BKJIIOUYasi ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

IIOHUMAaHUE YMOLMOHAIBHOI'O BO3ICUCTBUSA KUBOM IIPUPOABI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIP@XCHHMIO B PAa3HBIX BHMJAX HCKYCCTBA, CTPEMIICHHE IPOSBIIATH
KauyecTBa TBOPYECKOU JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHMPOBAHMS  KYJBTYPbl 310POBbS W
IMOLMOHAJIBLHOIO 0JIArONnoJIyYusi:

NOHUMAaHME U peanu3alys 370poBoro u 0e3omacHoro odpasa *HU3HHU (3J0pOBOE MUTAHHUE,
cOOJIIOJIeHNEe TUTMEHUYECKUX IPaBUI M HOPM, cOalaHCUPOBAHHBIA PEXUM 3aHATUH M OTIbIXA,
perynsipHasi  (u3nueckass aKTUBHOCTH), OEpEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IMICUXUYECKOMY 3/I0POBBIO;

IOHUMaHWE ILIEHHOCTH MpaBWJl HMHAWBUAYAJIBHOTO M KOJUIEKTMBHOIO 0€3011aCHOIO
IIOBEJICHNUS B CUTYallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAaHHE MOCJEACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alIKOroid,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOIMUECKON U COLMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh MHULIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATh TAKYIO €ATEIbHOCTD;

UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NeATEIbHOCTH, YMEHHUE COBEpIIATh
0CO3HaHHBII BBIOOP OyayIel npodeccuu U peaar30BbIBaTh COOCTBEHHbIE XKU3HEHHBIE [IIaHBI;

TFOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BAaHUIO Ha MPOTSKEHUH BCEU
KU3HU;

7) 3K0JIOTMYECKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBILICHHE YPOBHS SKOJIOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITAa IJIAaHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY>KAIOIEN CPE/IBI;

0CO3HaHME TNT00ATBHOTO XapaKTepa 3KOJOrMYECKUX Mpo0seM U MMyTel UX pelIeHus;

CIIOCOOHOCTh UCHOJIB30BaTh MpUOOpeTaeMble MpU U3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHuU NpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHNE
IIPaBWJI TIOBEJIEHUS B INPUPOJAE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OHOChepHI);

aKTUBHOE HENpUsTHE JEHCTBUH, NMPUHOCSIIUX Bpea OKpY’Karolled MPHUpPOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTMUECKHUE IMOCIEIACTBUS MPEITPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOH KYJBTYpPbI, OIIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON MpakTHUKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JAMajore KyJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPILUCHCTBOBAHUE SA3BIKOBOM M UUTATEIBCKOM KYJIBTYphI KaK CpPEICTBAa B3aUMOICHCTBUA
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

MOHUMaHue crenupukn OUOJOTUU KaK HAayKd, OCO3HaHUS €€ poiu B (HOpMUPOBaAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEIOCTHOTO NPEACTABICHUs 00 OKpYKarolieM



MUpEe Kak O €IWHCTBE IMpPHUPOAbI, 4YeloBeKa M OO0IIecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH M PEIIeHUH POOJIeM COXPaHEHHUsI TPUPOTHOTO PAaBHOBECHS;

yOXKAEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJII COBPEMEHHOW MHMBWJIM3AIMU: 00ECTICUCHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIUILMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble nMpoOaemMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 II100aIbHBIX
IKOJIOTHYECKUX MIPOOJIEM U 00eCTIeueHUs Mepexoa K YCTOWIMBOMY Pa3BUTHIO, PAITUOHATILHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OMOJOTHYECKHX 3HAHUN B IIEJISX MOBBIIMICHUS OO0IIeH
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOH TI'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIHMOHAIbHON
IpaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoi Ipu U3y4eHUN OUOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMS, MCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMmble 3HAHUS IS aHaiu3a U OOBSICHEHHs SBIICHUN
OKPYKAIOIIer0o MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JenaTh O00OCHOBAHHBIE
3aKJTFOYCHHUST HAa OCHOBE HAyYHBIX (DAKTOB W WMMCIOIIMXCS JAHHBIX C IEJIbI0 TONydeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHMOJOTMYECKHE 3HAHHS s pelleHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE I[EHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
MCCJIEI0BATENBbCKYIO ICSITEIbHOCTh UHIMBUAYAIILHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOPAa30BAHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 10 OHOJOTUU B COOTBETCTBHH C >KU3HEHHBIMU
NOTPEOHOCTSAMMU.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHble pe3ynbTaThl OCBOEHHUS y4eOHOro mpeamera «bHONOTHS» BKIIOYAIOT
3HauUMMBbIE JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXKIUCIUIUTMHAPHBIC
(MeXTmpeIMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuKy METOJIOB IMO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHS,
SBJICHHE, TIPOLIECC, CHCTeMa, Hay4dHbIH (akT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeOBaHUe, HAOMIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHBIC
yueOHbIe JeicTBUS (TMO3HaBaTeIbHbIe, KOMMYHUKATHBHBIC, PETYISTHUBHBIE), 00ECIECUNBAOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH U COIMAIBHOW KOMIIETEHIIMU OO0YyYaIOIINUXCs,
CIIOCOOHOCTh 00y4Jaronmxcst WCII0JIh30BaTh OCBOCHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE MAEWCTBUS B IIO3HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MertanpeaMeTHbIe pPe3yJbTaThl OCBOEHHUS MPOTPaMMBbl CpeIHEro o0imero oOpa3oBaHUS
JIOJDKHBI OTPaXaTh:

OBgi1aieHHe YHUBEPCAJIBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a30BbI€e JJOrNYecKue AeHCTBHA:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJU3HpOBaTh MpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BATh MPY OCBOSCHUH 3HAHUN IPUEMBI TIOTUYECKOTO MBIIUICHHS (aHAIN3a, CHHTE3a,
CpaBHEHHMsI, KIacCU(PUKAUU, OOOOIIEHHs), PACKPHIBATH CMBICI OHOJOTHYECKHX MOHATUN
(BBIICIATH UX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMH ITOHATHSIMHU );

OTpeAeNATh LEIH JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUU HX JOCTHKEHHUS,
COOTHOCHUTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;

UCIIONIb30BAaTh OMOJIOTHUECKUE TOHSITHS JUIsi OOBSICHEHUs (AaKTOB W SIBICHUN KUBOU

IPUPOJIBI;



CTPOUTH JIOTHUECKUE PACCYKIeHUs (MHIYKTUBHBIE, IEAYKTUBHBIE, IO AHAJIOTUH ), BBISABIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, ()OPMYITUPOBATH BBHIBOABI U
3aKIIIOYCHHUS;

MPUMEHSTh CXEMHO-MO/JIEJIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIAH PELICHUs MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTEePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLIGHUBATh PUCKH MOCIIEICTBUI e TETbHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSX pPEaTbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIILJICHUE MTPU PEHICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BLIE HCCIEN0BATENLCKHE AeliCTBHS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HMCCIIEIOBATENBCKON U MPOEKTHOW NEATEIbHOCTH, HABBIKAMHU
pazpeiieHusi mpobIeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOHCKY METOJIOB
pelleHus MPaKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIOJIB30BaTh PA3JIUYHBIC BUIBl ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIMHA, TTPEOOPA30BAHUI0 U MPUMEHCHHIO B yYEOHBIX CHTYalMsIX, B TOM YHCIC IPU
CO3IaHUH YYEOHBIX U COI[HAIbHBIX TPOEKTOB;

dbopMupoBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA W METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEJILHOW ACATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITH TPUYMHHO-CIIEJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady, BBIABUTAThH
THIIOTE3y €€ PEIIeHNUs, HAXOJUTh apTYMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a71aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATH MOTYYECHHBIE B X0/I€ PEIICHHUs 3a/1a4H Pe3yIbTaThl, KDUTHUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIECHUBATH IPUOOPETEHHBIHN OITBIT,

OCYIIECTBIISITh IIEJICHANIPABICHHBIN ITOMCK IMEPEHOCa CPEACTB W CIIOCOOOB JEHCTBUS B
npo¢eCCHOHATIBLHYIO Cpeay;

yMETh TEpPEeHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPaKTUYECKyl0  oOiactu
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJEH, MpEAjiaraTb OPUTHHAIBHBIE MOIXOABI U pEUICHHS, CTaBUTh
poOJIEMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ undgopmanmei:

OpUEHTUPOBATHCSA B PA3IUYHBIX MCTOYHMKAX HMH(OpManuu (TeKcTe yueOHOro mocolus,
HAYYHO-TIOMYJISIPHOM JHUTEepaType, OMOIOTUYECKUX CIIOBAPSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B UHTepHeTe), aHAIM3UPOBATh HMH(DOPMAIMIO PA3IMYHBIX BHIOB U GopM
NPEJICTaBICHUS, KPUTUIECKN OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTb;

(GopMyIUpOBaTh 3ampOoChl W TPHMEHATH pa3jMYHbIE METOJBI TPH IOWCKE W O0TOOpe
Ounonoruveckoil HHGOpMAIUU, HEOOXOAUMOMH /7Sl BBIIOJIHEHUS YUEOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT HCIHOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpUICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3INYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPAaTh ONTHMATbHYIO (OpMY TIPEACTABICHUS OHOJIOTHYECKOM
nHpopmanuu (cxemsl, TpaduKku, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);



WCIIOJIH30BaTh HAy4YHBIM SI3bIK B KA4eCTBE CPEICTBAa MpH padoTe C OHUOIOTHYECKOM
uH(poOpMaIMel: MPUMEHITh XUMUYECKUE, (PU3NUYECKUE U MaTEeMaTHYeCKHE 3HAKU U CHUMBOJIBI,
dbopMmyinel, abOpeBUATypy, HOMEHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

BIIQJICTh HABBIKAMHM pACIO3HABAaHUA H 3allUThl HMHPOpMAIMH, HWHPOPMAIIMOHHON
0€30I1aCHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMUA KOMMYHUKATHBHBIMU J1€CTBUSAMM:

1) oomenue:

OCYIIECTBIISATh KOMMYHHKAIIMHA BO BCeX c(epax KM3HMU, aKTUBHO y4acTBOBAaTh B JUAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBATH
CYXKJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUsI TNpeajaraéMoud 3ajay, Y4YUThIBaTh HHTEPEChl U
COTJIACOBAHHOCTH MO3UIIUN IPYTUX YYACTHUKOB JUAJIOTA WIIH TUCKYCCHUH);

pacro3HaBaTh HEBEpOaJbHBIC CpPEICTBA OOIICHUS, MOHUMAaTh 3HAYEHHUE COIMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIMKTHI U
BECTHU MEPETOBOPHI;

BIIAJICTh PA3JIMUYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHUS, NMOHMMAaTh HAMEPCHHS
JIPYTUX JIOACH, MPOSBIATh YBRXKUTEILHOE OTHOIICHHE K COOECeIHUKY U B KOPPEKTHOH dopme
(bopMyIMpPOBAaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHHEM S3BIKOBBIX
CPE/CTB.

2) coBMECTHAs JesATEJIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M UHIMBHUAYaJbHON pabOTHI MpHU
pelieHny OMOoJOoTHYecKor pobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOECHCTBYSI TP pELICHUH yueOHOM 3a/1auH;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI ¢ yu€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXKIOT0O YeHa KOJIJICKTHBA,

NPUHUMATh 1IETM COBMECTHOM JESITEIBHOCTH, OPraHW30BBIBATH M KOOPJAUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIIATE POJIU C YYETOM MHEHUM
Y4aCTHUKOB, OOCYXKAaTh PE3ylbTaThl COBMECTHON PaOOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KaXKJI0TO yJYaCTHHKA KOMaH/bl B OOIINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISATh TIO3UTUBHOE CTPATETHMUECKOE TIOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MPOSIBJISITH TBOPUECTBO M BOOOPAKEHHE, OBITh MHUITUATHBHBIM.

OBJ1ajieHHe YHUBEPCAJIbHBIMYU PEryJsiTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anus:

WCIIOJIH30BaTh OMOJIOTMUECKHE 3HAHUS IS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyaIUsX;

BBIOMpATh HA OCHOBE OMOJOTMYECKHX 3HAHUH 1[€JIeBbIe M CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX M TOCTYNKAaX IO OTHOIICHHUIO K >KMBOM NPUPOJAE, CBOEMY 3IO0POBBIO U 3/I0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISATH IMMO3HABATEIBHYIO JESITEIBHOCTD, BBISBIATH MPOOJIEMEI,
CTaBUTh W (OPMYyITUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30oBaTENbHON MACSITENBLHOCTH U
JKU3HEHHBIX CUTYalMSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAH PEIICHHS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M TIPEMOYTCHHIA;

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM;



pacHIMpsATh paMKH Y4€OHOTO IpeAMETa Ha OCHOBE JIMUHBIX NPEANIOYTEHUIH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MIPHOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM PYIULMH B Pa3HBIX 00JaCTIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYpPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETM;

BJIAJICTh HAaBBIKAMU [103HABATEJIbHON peduIeKCUN KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHH, HCIIOIB30BaTh MPUEMBI pedieKcuu
JUISL OLICHKU CUTYal[MH, BBIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ce0s M APYTUX:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPU aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATHBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CHocoObl JEMCTBUI 1O OCBOECHHIO, HMHTEpPHOPETAMUd U NPeoOpa3OBaHUI0 3HAHWM, BHUJbI
JESATEIIbHOCTH MO TOJYyYEHUIO HOBOTO 3HaHMS M NMPUMEHEHHIO 3HAHWW B Pa3jIMUYHBbIX Y4eOHBIX
CUTYallUsX, & TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIE Pe3yJIbTaThl MPEACTABIEHBI 110 roJaM 00yueHHUs..

[TpenmeTtHble pe3yabTaThl 0OCBOCHUS yueOHOTO npenmeta «buonorus» ¢ 10 knacce n0IKHbBI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEPKaHWE OMOJOTUYECKHX TEPMHUHOB U MOHATUM: KU3HB, KJIETKa,
OpraHu3sM, MeTabou3M (0OMEH BEIIECTB U MTpeBpallleHUe YSHEPTUH ), TOMe0CTa3 (CaMOperyJsaius),
YpOBHEBas ~ OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHHE  (PEmpOayKIus),
HACJIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTHYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHas, MyTalllOHHas,
LEHTpaJibHas JI0TMa MOJeKyJsipHoi Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyIbTypHBIX pacteHuit H. U.
Bagunoga), onpeaensTs rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BJaJIeTh METOJaMH HAay4yHOTO MO3HaHHSA B OWoJIoruu: HaOJIIOJEHHE U ONMUCAHHE
XKHUBBIX CHCTEM, TPOLIECCOB M SBIEHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX PpEe3yNlbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPH U 3aKOHOB, YMEHHE JI€1aTh BbIBObI HA OCHOBAaHUHM IIOJIY4YEHHBIX PE3yJIbTaTOB;

YMEHME BBIICISATh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U IYKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIECTB U
IPEBpAILCHHs] SHEPTUU B KIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUEeCKOro oOMeHa,



XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJIOTBOPEHUS, PA3MHOKEHUSI, WHIUBUIYAIBHOTO Pa3BUTHUS
opranusma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS I OOBSCHEHUS OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENIbIO OOecTieueHust
0e30MacHOCTH CBOETO 3JI0POBbS U 3JI0POBbSl OKPYKAIOWIUX JIIOJIEH, COOJIIOJIEHUsT HOpPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH U PallOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHEeTHYECKHE 3a/Jadyd Ha MOHO- U JUTHOpUAHOE
CKpEeIIMBaHKE, CLEIUICHHOE HACIIE0BAaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIIMBAHUS
JUIsL TIpEe/ICKa3aHusl Hacle0BaHUs [IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHUYECKH OILICHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOW MH(}OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEepPHUalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
UCCJIEIOBaHUM B OMONIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHs, 0000Imas
Ouonornyeckyro HMHGPOPMANMI0O W3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO MpenamMeta «buonorus» ¢ 11 knacce nonxKHbI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTHHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ouonoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PaCKPBIBATh COACpKaHUE OMOJIOTHYECKUX TEPMUHOB U TIOHSITHI: BU, TIOMYJISIUSA,
reHo(OHA, SBONIONMS, JBUWXKYIIUME CHIBI ((aKTOpbl) 9SBOJIONUHU, MPUCTIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, SKOJOTHYECKHE (AKTOPHI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLIEHTHI, LIeTIH TUTaHUs, SKOJIOrHuecKas mupamuaa, ouoreoreHos, ouocdepa;

YMEHHME Hu3/araTb Ouonoruueckue Tteopuu (dBomounoHHass Tteopuss Y. JlapsuHna,
CUHTETHYECKas TeOpHs SBOJIOIHH), 3aKOHBI  3aKOHOMEPHOCTH (3aposiieBoro cxoactea K. M.
bopa, uepenoBaHus rIaBHBIX HampaBieHuid u myted sBomroruu A. H. CeBeprioBa, ydeHHs O
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHHE BJa/IeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M OMNHCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHWI, OpraHu3anus ¥ TPOBEICHHE OHOJIOTHYECKOTO
DKCMIEPUMEHTA, BBIIBIJKEHHWE THIOTE3bl, BBISBICHHUE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU
BETMYMHAMU, OOBSCHEHHE TOTYYEHHBIX PE3YIhTAaTOB, HCIIOJIL30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIICIIATH CYIIECTBEHHBIE MTPU3HAKUA CTPOCHUSI OMOJOTHYECKIX O0OBEKTOB: BUJIOB,
HOMYJSAIUM, TMPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HKOCHUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBHUS JKOJIOTMYECKUX (PaKTOpOB Ha
OpraHU3MBbI, IEPEHOCA BEILECTB U MOTOKA SHEPTUH B SKOCUCTEMAX, AHTPONOT€HHBIX U3MEHEHUN B
HKOCHUCTEMAax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
o6uocdepe;

YMEHHE MPUMEHSATH MOJYyYECHHbIE 3HAHUA N7 OOBSCHEHUS OMOJOTHYECKUX MPOIECCOB U
SIBIICHUH, 17151 IPUHATUS IPAKTUUYECKUX PELIECHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust



0€30I1aCHOCTH CBOErO 3JI0POBbS U 3/I0pPOBbSl OKPYXKAIOUIMX JIIOJEH, COONIIOJEHUSI HOpM
IPaMOTHOTO TOBEJEHHUS B OKPYXKAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouonorun Uit panroHaIbLHOTO
HPUPOONOIb30BAHNUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMUYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcUcTeMax (LENU MUTaHUsA);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHUYECKUE pabOThl, COOMIONATh MpaBWiia TpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOIOTMYECKOro
COJepKaHUs, BKIIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHWUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMALKK, HAYYHO-TOMYJSPHbIE MaTepUalibl), pPacCMaTpPUBAaTh TJI0OAIBHBIC
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UILIUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC TIMCBMEHHBIE M YCTHBIE COOOIICHUS,
Ouonornyeckyro WHGPOPMANHI0O W3 HECKOJIBKHX HCTOYHUKOB,
MOHSATUHHBIN anmapat OUOJIOTHH.

000011as
TPaMOTHO  HCIIOJIH30BATh

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonunuectBo yacos DJIEKTPOHHBIE
No HaumenoBanune
(unpoBrie)
n/ paszenioB U TEM Bceer KoHTpoisibH [TpaxTHueck
oOpa3oBarebHbIE
id MIPOTPaMMBI 0 bI€ pabOTHI ne paboThI
pecypchl
BHONOMHS KAk bubmuorexa [JOK
1 2 0,5 https://m.edsoo.ru/7f41c
HayKa 297
JKuBble cucTeMBI bubmorexa [JOK
2 1 https://m.edsoo.ru/7f41c
Y UX OpraHu3aIus 297
XHUMHUYECKUMN bu6mmoreka [JOK
3 COCTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOEHHUE KIIETKU 292
KuznenesrenbHOC bubmorexa LHOK
4 I T 6 https://m.edsoo.ru/7f41c
Thb KJIETKHA
292
i?ﬁizme:;:nge bu6mmoreka [JOK
5 JUBIILY 5 1 https://m.edsoo.ru/7f41c
pa3BUTHE 297
OpraHU3MOB ===
HacnencrBenHoct bubmuorexa [JOK
6 b ¥ U3MEHYNBOCTD 8 1,5 https://m.edsoo.ru/7f41c
OpraHu3MOB 292
Oce::;Ifllfl\fOB Bu6mioreka [[OK
7 P ) 3 https://m.edsoo.ru/7f41c
OCHOBEI
292
OMOTEXHOJIOTHHI
bubmuoreka [JOK
8 Pe3epBHOe Bpems 1 https://m.edsoo.ru/7f41c
292




OBIIEE

KOJIMYECTBO
YACOB I1O 34 0 4
[TPOI'PAMME
11 KJIACC
No Haumenosanu | KonnuecTBo yacoB DIIEKTPOHHBIE
/ © PAsACIIoB 1 Bcer | KonrtponsHbl | IIpakTnuecku (i pospic)
TEM oOpa3oBarebHbIE
1| 0 € paboThI € paboThI
IPOrPaMMBbI pecypchl
S BOIOLHOHEA bu6mmoreka [IOK
1 1 9 1 https://m.edsoo.ru/7f41cc
s1 OUOJIOTHSA
74
Bossnconer BuGworexa LIOK
2 P 9 0,5 https://m.edsoo.ru/7f41cc
JKU3HU Ha
74
3emiie
Opranu3msl U bubnunoreka [JOK
3 OKpYyKaro1as 5 1 https://m.edsoo.ru/7f41cc
cpena 74
Coo0miecTBa u bubmmoreka [JOK
4 JKOJIOTUYECKHUE 9 https://m.edsoo.ru/7f41cc
CHCTEMEI 74
PesenBHOe bubmuorexa [JOK
5 p 2 https://m.edsoo.ru/7f41cc
BpeMsi
74
OBIIEE
KOJIMYECTBO
YACOB I10 34 0 2
[TPOIT'PAMME

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon

pe3ynbTaTa

IIPOBEPSIEMOTO

IIpoBepsiemble IpeaMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTeNbHON MTPOTrpaMMBbI CPEHETO 00IIIEr0 00pa3oBaHUs

CdopMHpOBaHHOCTh 3HAHUM O MECTE€ W POJH OWOJIOTHH B CHCTEME

HayK, B

COBpCMGHHOfI CCTCCTBCHHO-Hay‘{HOI\/'I KapTUHbl MHUpAa W HAYYHOI'O

HAayyHOTO0 3HAaHMS  €CTECTBEHHBIX (bopmMupoBaHUN
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTHH; (DYHKIHMOHAIBHOM TPaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh COJAEp)KaHHE OWOIIOTUYECKUX TEPMHUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oIu3M (0OMEH BEUIeCTB U
MpEBpAIICHUE JHEPrUuH), TOMEocTa3 (CaMOpETryJIsIus), ypOBHEBas
OpraHu3aIus KUBBIX CHCTEM, CAMOBOCIIPOHM3BEICHUE (PETTPOLYKITHS ),

HACJICACTBCHHOCTb, USMCHYUBOCTD, POCT U PA3BUTUC




Ymenue — u3naratb ~ OWONOTMYECKHWE  TeopuH  (KJIEeTOYHas,
XpOMOCOMHasi, MyTaluoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.M. BapunoBa) u ydeHus (0 IIEHTpaX MHOroooOpasus H
MPOMCXOXKACHUS  KyJIbTypHbIX  pactenuid H.M.  BaBuiosa),

OMpCACIIATh 'PaHUIBI UX TPUMCHHUMOCTH K JKUBBIM CUCTCMaM

VYMeHue BiaZeTb METOAAMU HAy4YHOrO IO3HaHWs B OHOIOrHH
(HaOnoIeHNe U OIMCAHUE JKUBBIX CHCTEM, MPOLIECCOB U SIBJICHUH;
OpraHM3anusi M TIpOBEJEHUE OHOJOIMYECKOro 3KCIEPHUMEHTA,
BBIIBDKCHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMU BEJIMYMHAMH, 00BsICHEHUE IOJIyYEHHBIX
pe3ynbTaTOB, HCIOJIB30BAHHBIX HAy4YHBIX IIOHATHUH, TEOpPUH U
3aKOHOB; YMEHHWE [eJaTh BbIBOJAbl HAa OCHOBAaHUMU IIOJYyYEHHBIX

pE3yIbTaTOB)

YMeHHe BBIIENATH CYIIECTBEHHBIE IPU3HAKH BHPYCOB, KIETOK
NPOKAPUOT M DYKAPHOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB; OCOOCHHOCTH TMPOIECCOB OOMEHa BEUIECTB W
MPEBpAICHAS] SHEPTUU B KJIETKE, (DOTOCHHTE3a, IUIACTHYECKOTO M
DHEPreTUYECKOro  OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OTIOIOTBOPEHUS, PAa3MHOXKEHHS, HHIWBUIYaTbHOTO  Pa3BUTHS

opraHu3Ma (OHTOTeHE3)

YMeHne TOpUMEHSTh TONy4YeHHbIe 3HaHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, IJIs1 IPUHATHS MPAKTHUECKUX
pelieHuii B TOBCEAHEBHOM JKM3HHM B IEMSIX  OOECIICUECHHS
0€30MacHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYXKAIOUIUX JIOJEH,
COONIOZICHUsI HOPM TpPaMOTHOTO TIOBEACHUA B  OKpYXKaloIIeH
MPUPOJTHON cpejie; MOHWMAaHHE HEOOXOIUMOCTH HCIOIb30BaHUS
JTOCTM)KCHUN COBPEMEHHOW OHOJNOTMM W OMOTEXHOJIOTHM ISt

panrOHAJIBHOT'O MPpUPOAOII0JIb30BAHU A

YMeHue peuiaTh 3JICMCHTAPHBIC TCHECTUYCCKHUEC 3ada4u HAa MOHO- U
III/IFI/I6pI/II[HOC CKpCIIUBAaHUC, CLUCIINICHHOC HACJICAOBAHUC,; COCTABJIATDH
CXEMbI MOHOFI/I6pI/IHHOFO CKpCUIMBaHUA JUIA MMpeacKasaHus

HACJICJOBAaHUS ITIPU3HAKOB Y OPraHu3MOB

YMeHue BBINONHATH Ja0OpaTOpHblE W MpakTHUYeCKHe paloThl,
coOnrofarh mHpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOpaTOPHBIM

obopynoBaHrueM

YMeHue KPUTHYCCKU OLICHHUBATHL U UHTCPIPCTUPOBATDH HH(bOpMaL[PIIO
OMOJIOTHYECKOTO COACPpIKaHHA, BKIOYAOUIYO TICCBAOHAYYHBIC

3HaHUS W3 pa3uuHbIX HCTOYHUKOB (CMMU, HaydHO-TIOMYJsSipHBIC




MaTepI/IaHI:I); 9TUYCCKUC AaCICKTbBI COBPCMCHHBIX I/ICCJIG,Z[OBaHI/Iﬁ B

OuoJa0ruY, MEAULMHE, OMOTEXHOJIOTHU

10

11 KUIIACC

YMmenue co3naBaTb COOCTBEHHBIE MMCEMEHHBIE M YCTHBIE COOOIIIECHMS,
0000111251 OMOTOTHYECKY0 MHPOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB,

Ir'paMOTHO HCII0JIb30BAaTb MMOHATHHHBINA aliiapar OHOJIOrun

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

IIpoBepsiemble IPpEeAMETHBIE Pe3yJIbTaThl OCBOCHUSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMEBI CPEHETO 00IIero 00pa3oBaHus

CdopMupoBaHHOCTh 3HAHUI O MecTe U poJid OMOJOIMU B CHUCTEME
HAay4HOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OpPMHUPOBaAHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OMONOTUHU; (PYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHue packpbIBaTh COJEp)KaHWE OHOJIOTUYECKUX TEPMUHOB U
MOHSATUM: BUJ, MOMYJIALMS, TeHODOH, IBOJIIOIMS, ABHUKYIIUE CHUITBI
(paxTopsr) HBOJTIOLIUH, MPUCTIOCOOTICHHOCTD OpraHU3MOB,
BUZ000pa30BaHUE,  DKOJOTMYECKHE  (DAKTOphl,  DKOCUCTEMA,
MPOJYIEHThl,  KOHCYMEHTBHI,  PEAYIEeHThl, IeNd  MUTaHUS,

AKOJIOTUYECKasl MUpaMuia, OrnoreoreHo3, ornochepa

YMeHue uznaratb OMOJOTHYEeCKHE TEOPUH (IBOMOIIMOHHAS Teopus Y.
JapBuHa, CHUHTETHYECKas TEOPHUS  HBOJIOIMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apobiiieBoro cxojactea K.M. Bbapa, yuepenoBanus
TJIaBHBIX HampaiieHud u nyrter 3somonnu A.H. CeBepiioBa, yueHus
o Ouocdhepe B.M. Bepnaackoro), ompeneisiTh TPaHUIBI HX

MPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BiageTb METOJaMM HAy4YHOTO T[O3HAaHHUS B OHOJOrMH
(HaOnrofieHHe W OMMCAHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHMIA;
OpraHu3alsi M TPOBEJCHHE OMOJIOTHYECKOTO OSKCIEPHUMEHTA,
BBIIBDKEHUE  TUIIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
HCCIIETYyEMBIMU BEJTUYMHAMU, 00BsCHEHUE MOJIy4E€HHBIX
pe3ylbTaTOB, HCIHOJIB30BAaHHBIX HAy4YHBIX TOHATHH, TEOpUA U
3aKOHOB; YMEHHME J€JaThb BBIBOJbl HAa OCHOBAaHMM IIOJYyYEHHBIX

pE3yJIBTaTOB)

YMeHue  BBIAENATH  CYHIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMOJIOTUYECKUX OOBEKTOB: BHUJOB, MOMYJIALUN, NPOIYLEHTOB,
KOHCYMEHTOB,  pPEAYLEHTOB, OHMOIeoLlEHO30B U  JKOCHCTEM;

0COOCHHOCTH 11§00) 1 (S¢6{0) ] HACJIEACTBEHHOMN HU3MCHYHUBOCTH,




€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHSA SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBL,
IepeHoca  BEIIECTB W IMOTOKAa OSHEPIMH B JKOCHUCTEMaX,
AQHTPOIIOrCHHBIX M3MEHEHHH B HSKOCHCTEMax CBOECH MECTHOCTH,

KPYroBOpOTa BEIIECTB U OMOT€OXUMUYECKUX LIUKIIOB B Onocdepe

VYMeHue [NpUMEHATh IOJNYy4EHHble 3HaHUS s OOBSICHEHUs
OMOJIOrMYECKUX IPOLECCOB U SBICHUM, /Ul IPUHATUS IPAKTUYECKUX
pelieHuid B TMOBCEAHEBHOW JKM3HM B I[ENIX OOecreueHus
0€30I1aCHOCTH CBOET0 37I0POBbS U 370POBbS OKPYXKAIOIIUX JIIOAEH,
COONIIOJIEeHNs] HOPM TPAaMOTHOTO IIOBEJEHHUS B  OKpy’Karolen
OPUPOJHON cpele; TMOHUMAaHHE HEOOXOAMMOCTH HWCIOJIb30BAHUS
JOCTHKEHUN  COBPEMEHHOM  Ouosiormd il palrOHAJIbHOIO

MMpHUpOAO0IIOJIb30BaAHUA

YMeHue peuaTrb 3JICMCHTAPHBIC OHOJOrHYECKHUE 3aJa4u, COCTaBIATH

CXCMBI IIEPCHOCA BCUICCTB U 9HCPIruU B SKOCHUCTEMAX (I_Iel'II/I HI/ITaHI/IH)

YMeHHe BBIMONHATH J1a0OpaTOpHBIE U TMPAKTUYECKHUE PaboThI,
coOnrofaTh mpaBuia Mpu paboTe ¢ y4eOHbIM U J1aOOpaTOPHBIM

000opy1I0BaHHEM

YMeHre KpUTUYECKU OLICHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTMYECKOT0  COJAEpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAyUYHbIE
3HaHUS W3 Pa3nuuHbIX HMCTOYHUKOB (CMMU, HayuHO-momymsipHbIE
MaTepuabl); pacCMaTpPUBATh II00ATBHBIE SKOJIOTHUYECKHUE MTPOOIEeMbI
COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

IMO3HUIIHNIO

10

YMenune co3naBatb COOCTBEHHBIE TUCEMEHHBIC H YCTHBIE COOOIICHHUS,
0000611251 OMOJIOTHYECKYI0 MH(POPMAIIHIO U3 HECKOJIBKUX UCTOUHHUKOB,

rpaMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar Ouoyoruu

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon [IpoBepsiemMblil 2IeMEHT COAEpKaHUS
1 buonorus kak Hayka
11 buonorust — Hayka o xuBOW mpupozae. Pomb Ouonoruu B ¢GopMUpOBaHUU
' COBPEMEHHOI HayYHOU KapTHUHBI Mupa. CucTemMa OMOJIOTHUYECKUX HAYK
MeTopl TO3HAHUS KUBOW MPUPOBI (HAOIIOIEHNE, YKCIIEPUMEHT, OMUCAHHE,
1.2 U3MEpeHHe, KiacCHu(pUKAIKsI, MOJCTUPOBAHUE, CTAaTHCTHYECKas o0paboTka
JTAHHBIX )
2 JKuBble cucTeMbl U UX OpraHu3anus
21 JXKusbie cucteMbl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouonoruu. CBoMCTBa

OuocucTeM U UX pasHooOpasue




22

YpoBHU OpraHu3anuu OMOCHCTEM: MOJIEKYISPHO-TEHETHUECKUH, KIECTOUHBIMH,

OpraHu3MEHHBIH, MOIMYJILMOHHO-BUI0BOM, SKOCUCTEMHBIH, OMOC(hepHBIN

XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH

3.1

3.2

XUMUYECKUI COCTaB KJIETKU. XHUMHUYECKUE DJIEMEHTBHI: MAaKpPOAJIEMEHTHI,
MHUKpOdJieMeHThl. Boma u MuHepanbHbie BemiecTBa. DyHKUMM BOABI M

MHHEPAJIBbHBIX BEHIECCTB B KIICTKE. HOI[,Z[CP)KaHI/Ie OCMOTHYECKOI'0 OanaHca

benku. CocraB u cTpoeHne OelKOB. AMHUHOKHMCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHuMble M 3aMEHUMBbIE AMHHOKHUCIOTHI. AMHHOKHCIOTHBIH COCTaB.
YPOBHU CTPYKTYpPBI OEITKOBOW MOJIEKYJIBI (TIEPBUYHAS, BTOPHUYHAS, TPETHYHAS U
YeTBEpTUYHAs CTPYKTypa). XUMHUYECKUE CBOiicTBa OenkoB. buomnoruueckue
¢byHKIIUN OEIKOB.

®depmeHThl — OHonornyeckre kKatanuszaropsl. CTpoeHue pepMeHTa: akKTHBHBIH
HeHTp, cyocrtpatHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otiamuus

(hepMEHTOB OT HEOPTAHMUYECKUX KaTaJIN3aTOPOB
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VYrneBonbl: MOHOCaxapu bl (TJIIOK03a, pu003a U 1e30KCHpu003a), Tucaxapuabl
(caxaposza, IlakTo3a) W MoJMcaxapuibl (Kpaxmai, TIUKOTEH, IIeJIII0I03a).
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlunupel:  TpurmMnepuabl, crepounsl, Qochommmuael.  ['mapodubHO-
ruapodobHbie cBoiicTBa. buonormyeckue QyHkiuu aunuaoB. CpaBHEHUE

yrieBoaos, OCJIKOB U JIMTTUIO0OB KaK HCTOYHHUKOB DHEPTHUU

3.4

3.5

3.6

Hyxnennossie kucnorsl: JJHK 1 PHK. HykiieoTu sl — MOHOMEpBI HyKJIEMHOBBIX
kucinotT. Crpoenune u ¢ynkuun JIHK. Crpoenne n ¢dynxnuun PHK. ATO:

CTpOEHHUE U (PyHKIINH
[Tutonorus — Hayka o kietke. Kinerounas Teopus. MeTo bl H3ydeHHs! KJIETOK

Knerka kak nienoctHas xuBast cucrema. OO1Me MpU3HAKKU KIETOK: 3aMKHYyTast
HapyxHast MeMOpana, monekynsl JIHK kak reHernueckuii anmapar, cucrema

cuHTe3a OeJka

3.7

3.8

Tunsl KI€TOK: dyKaproTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOEHUs
npokapuotuyeckoil kierku. Kierounas crenka Oaktepuil. CrpoeHue
DYKapuOTHUYECKON KiIeTKH. OCHOBHBIE OTIMYMS PACTUTENBHOM, KUBOTHOM MU

IpUOHOH KJIETKU

[loBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHas CTEHKA, TJIMKOKAIUKC, HUX
¢byukuuu. [lnazmatnueckas MemOpana, e€ cBoiicTBa U pyHkuuu. Lluronnazma u
e¢ opranouabl. OmHOMEMOpaHHBIC OPTaHOWIBI KIIETKH: SHIOIIIa3MaTHIeCKast
cerb (OIIC), ammapar [ombmku, nu3ocombl. [lomyaBTOHOMHBIE OPTaHOWIBI
KJIETKUA: MUTOXOHAPUH, TuIacTuAbl. [IpoucxoxaeHre MUTOXOHAPUNA U TIACTH/I.
Buner mnactun. HemeMOpaHHbIE OpraHOWIBI KJIETKH: PUOOCOMBI, KJIETOYHBIN

LEHTP, PECHUYKH, KTyTUKH. DYyHKIINN OpraHONI0B KJIeTKU. BriroueHus




3.9

SAnpo — peryasaTopHblii meHTp KieTkd. CTpoeHHe spa: siiepHas 000JIouKa,

KapuoIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCIOpPT BEILIECTB B KIETKE

>KI/I3HGI[€$IT€JIBHOCTB KIJIICTKH

4.1

4.2

OOMeH BemecTB, WM METaboM3M. ACCUMWISIIHS (TUTACTUYECKUN OOMEH) U
JUCCUMUWIISLINS (SHEPreTUYeCKHii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
MeTrabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U TeTepoTpodHbIN. Pob

(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAILICHIH YHEPTUU B KIETKE

dotocuntes. CBeToBas u TeMHOBas (ha3bl hoTocuHTe3a. Peakiuu orocuHTe3a.
OddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A /IS KU3HU Ha 3emiie.
BnusHue ycnmoBwii cpenpl Ha (OTOCHMHTE3 W CHOCOOBI IOBBIMICHUS €r0
MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HaUYECHUE XEMOCHHTE3a Ui

JKA3HU HA 3emiie

4.3

4.4

OHepreruyeckuii oOMeH B KJeTKe. PaciierieHue BeELECTB, BBIJEICHUE U
AKKyMYJIMpPOBAaHHWE OJHEPTUU B KJIETKE. JTambl YHEPreTHYECKOro OOMEHa.
I'muxonu3. bpoxenue u ero Buabl. KuciopoaHoe okuciaeHue, Wik KIETOYHOE

neixanue. DPGEeKTUBHOCTh SHEPTeTUYECKOro 0OMeHa

Peakium MatpuyHoro cuHrte3a. [eHermueckas wuHdpopmauus u JIHK.
Peanuzanus renetnueckoil mHdopManuu B KieTke. [ eHeTHdeckuil KoJ U ero
cBoiictBa. Tpanckpunius — marpuunbsiii cuate3 PHK. Tpancnsnus — 6uocunres

oenka. KonupoBanue amunokucnot. Poias pubocom B Onocunrese 6enka

4.5

Hexnerounsie ¢popMbl ku3HU — BUpYychl. Mcropust oTkpsiTus Bupycos (/.M.
MBaHoBckuit). OCOOEHHOCTH CTPOCHUS U KHU3HEIEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >KMBOTHBIX M YEJIOBEKAa, BBI3bIBAa€MbIE
BUpycaMu. Bupyc ummynoaedumura yenoseka (BUY) — Bo3oyaurens CITN da.

[TpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUM

Pa3mMHOXEHNE 1 HHIMBUYAIbHOE Pa3BUTHE OPraHU3MOB

5.1

Krerounslii 1K, WM >KU3HEHHBIM LUK KiIeTku. MHTepdaza u MuTO3.
[Tponeccel, mpoTekaromue B uHTEpdasze. Perumkanus — peakust MaTpUyHOro
cunre3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIL
JunnonaHBIE W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOPHL.  XPOMATHIBI.
[{uTonmornyeckue OCHOBBI PA3MHOKEHHMSI W HMHAWBUIYaJbHOTO pPa3BUTHUS
OpraHU3MOB.

[Jenenne knetkn — muro3. Cragum murosa. IIpoueccel, mpoucxonsamue Ha

Pa3HEBIX CTAAUAX MUTO3A. buonormyecknii CMBICIT MUTO3a

5.2

®opMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrionioe W mojoBoe. Buasl Gecrionoro

Pa3MHOXCHUA: ACJICHUC HAABOC, IMOYKOBAHUEC OJHO- W MHOI'OKJIICTOYHBIX,




CHOp006p330BaHI/I€, BCIr€TaTUBHOC Pa3MHOKCHHC. I/ICKyCCTBeHHOG

KIIOHMPOBAHUC OPraHU3MOB, €0 3HAYCHHUC IJIA CCIICKI NN

5.3
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[TonoBoe pa3MHOXKEHHE, €r0 OTIMUYUS OT OECIOI0ro.
Meiio3. Crangun wmeiio3a. Ilpoueccel, mpoucxoismue Ha CTaausx Meiosa.
IToBenenue xpomocoMm B Meio3e. Kpoccunroep. buonorndeckuii cMmbici u

3Ha4YeHHe Melo3a

["ameTorenes — nporecc 00pa3oBaHus MOJIOBBIX KJIETOK Y )KUBOTHBIX. [1osioBBIE
JKCEJIC3bl: CCMCHHUKU U ANYHUKU. O6pa3OBaHI/IC H Pa3BUTHUC ITOJIOBBIX KJICTOK —
ramer (criepMaTo30u/l, SHIEKIIeTKa) — CliepMaTorene3 u ooreHes. OcoOeHHOCTH

CTPOCHUA ﬂﬁHGKJICTOK H CIICpMaTO30MU10B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WupuBuayanbHoe  pasBuTHE  (OHTOTEHe3). OMOPHOHAIBHOE  pa3BHTHE
(sMOpuorenes). Otarbl SMOPUOHATILHOIO PA3BUTHS Y TO3BOHOUYHBIX KHBOTHBIX:
npoOieHue, racTpyisius, opranoreses. IloctambpuonansHoe pa3sutue. Tumb
MIOCTAMOPHUOHAIIBHOTO Pa3BUTHUS: MPSAMOE, HENpsiMoe (JIMUYMHOuYHOE). BiusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIIOCOOHBIEC BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasBurue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHHUA: CTPOCHHE

CCMCHHU, CTalUN PASBUTHUA

HaCJ'IC}ICTBCHHOCTB U U3BMCHYUBOCTHb OPraHN3MOB

6.1

6.2

6.3

[Ipenmer u 3amaun reHeTuku. Micropus pa3BuTusa reHeTUKU. BKitaa poccuickux
U 3apyOCXHBIX YyUYEHBIX B pPa3BUTUE TEHETUKH. METOIbl TEeHETUKH
(THOpUIONOTUYECKUH,  [IUTOTEHETHYECKHH, MOJIEKYISIPHO-TEHETUUYECKHIA).
OCHOBHBIE T€HETUYECKHE MTOHATHUSA. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B

CcXeMax CKpelUBaHUN

3aKOHOMEPHOCTH HACJeIOBaHUS NMPU3HAKOB, yCTaHOBIEHHBIE . MeHaenem.
MonoruOpuaHoe CKpenBaHue. 3aKOH €IUHO00pa3us THOPUIOB TIEPBOTO
IIOKOJICHUA. HpaBI/IHO JOMUHHPOBAHUS. 3akoH PaCICIIJICHUSA TPU3HAKOB.
['umoTe3a ynctoThl TaMeT. [logHOE U HeMOIHOE JOMUHUPOBAHUE.

JluruOpuiHOe CKpelrBaHue. 3aKOH He3aBUCHMOTO HACIIe0BAHUS TIPU3HAKOB.
[{uTroreHeTHYeCKue OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUA. AHAITH3UPYIOIICE
cKkpemuBaHue. Vcrmonp3oBaHWE — AHATM3UPYIOMIETO  CKPEIIMBAHHS — JUIS

OMpCACIICHUA I'CHOTHIIA ocobu

CueruienHoe HacnezoBaHue mpusHakoB. Pabora T. Moprana no cuenieHHOMY
HacJleJOBaHWIO TeHOB. HapymieHne cueruieHns TE€HOB B pe3ysbTare
KPOCCHHIOBepa. XpPOMOCOMHAasi TEOpHUsl HAaCJIEICTBEHHOCTH. [eHeTuueckue
KapThl.

I'eneruka mosa. XpoMOCOMHOE OINpEZeNieHHuE Moja. AyTOCOMBI U IIOJIOBBIE
XxpoMocoMbl. ['oMoraMeTHbele M rereporaMeTHble opraHu3Mbl. HacnenoBanue

IMPU3HAKOB, CHUCIIVICHHBIX C ITIOJIOM




6.4

6.5

6.6

N3menunBOCTh. BHUIBI N3MEHUMBOCTH: HEHACIICACTBECHHAs U HACJICICTBCHHAS.
Pone cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH. XapaKTEpUCTHKA
MOIU(GUKAMOHHON H3MEHYMBOCTU. BapualMOHHBIM psj ¥ BapuUalMOHHAas
kpuBasid. Hopma peakuuu npusHaka. KoauuecTBEHHBIE U KAayeCTBEHHBIE

NPU3HAKK U UX HOpMa peakiuu. CBoHCTBa MOAN(UKAITMOHHONW N3MEHUNBOCTH

HacnenctBenHasi, WM TeHOTUNUYECKas, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTh. MeHo3 W TMOJIOBOM TMpOLEecC — OCHOBAa KOMOWMHATHBHOM
W3MEHUYUBOCTH. MyTallMOHHAass W3MEHYUBOCTh. Krnaccudukanus MyTanuid:
Te€HHbIE XPOMOCOMHBIE, F€HOMHBIE. HacToTa ¥ pu4YrHbI MyTanuii. MyrareHHbie
¢dakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACJIEICTBEHHOW H3MEHUYMBOCTHU

H.U. BaBusnoBa

I'enetuka uenoBeka. Kapumorun uenoBeka. OCHOBHBIE METOABI TEHETHUKH
YeJI0BeKa: TCHEAIOTHYCCKHI, OJIM3HELIOBBIH, IIUTOTCHETHYCCKHIA,
OMOXMMHUYECKUN, MOJIEKYISIpHO-TeHeTH4Yeckuii. COBpeMEeHHOE ompeeNeHue
TE€HOTHIIA: MOJIHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHCIIE C
nomonipto [II[P-ananu3a. HacnencrBennple 3a00ieBaHUs YeIOBEKa: TCHHBIC
0oe3Hu, 00JIE3HH C HACIICACTBCHHON IIPEIPACIIONIOKECHHOCTHIO, XPOMOCOMHEBIE
6one3nu. CoMaTuyeckre W TeHepaTHBHbIE MyTaluu. [IpUHIMIBI 310pPOBOTO
oOpa3a >KM3HHM, JTUATHOCTHKH, NPOPHUIAKTUKA W JIEUYEHUS TEeHETHYECKHX
Oone3Hel. Menuko-reHeTnaecKkoe KOHCYJIbTUPOBAHHE. 3HaueHue
MEIUIIMHCKOM TEHETHKH B TMPEAOTBPAIIEHUA € JICYCHUH TEeHETHYECKUX

3a00JIeBaHUI YeI0BEKa

CCJ'IGKLII/I}I OpraHu3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa M IPOLECC. 3apOKICHHUE CENEKIUU U JOMECTHKALUS.
Vuenne H.M. BaBumoBa 0 LEHTpax MNPOUCXOXKIEHUS M MHOrooOpasus
KYJIbTYPHBIX pacTeHui. L{eHTpbl mpoucx ok aeH s JOMalIHUX KUBOTHBIX. CopT,

opo/ia, ITaMMm

7.2

CoBpeMeHHbIE METO/bI ceNeKUUU. MaccoBbli M1 MHIUBUIYaJIbHBIH OTOOPHI B
CEJIEKIIMM pAaCTEHHWH M KUBOTHBIX. OILIEHKa JKcTepbepa. bInM3KopoACTBEHHOE
cKpeluBaHue — UHOpuauHr. Yuctas nuHus. CKpelnMBaHWE YHCTBIX JIMHUH.
['eteposuc, unu rubpuaHas cuia. HepoacTBeHHOe cKpelnBaHue — ayTOpHIUHT.
Otpanénnas rubpuguzanus u e€ ycnexu. MckyccTBeHHBI MyTareHes u
MOJIy4eHHUE MOJUIUIONIO0B. JIOCTHIKEHHUs CEJNEeKLIMU PAaCTEHUMH, JKUBOTHBIX M

MHKPOOPTaHHU3MOB

7.3

buorexHonoruss Kak oOTpacib INPOU3BOJACTBA. ['€HHas MHXKEHEpUs. OTarbl
co3nanus pexomOuHantHoW JIHK m Tpancrennsix opranusmoB. KierouHnas
uHxeHepus. KinerouHnele KyabTypbl. MHUKpPOKIOHAIBHOE Pa3sMHOXKEHUE

pacrenuii. KioHMpoBaHME BBICOKONPOIYKTHUBHBIX CEIbCKOXO03AMCTBEHHBIX




11 KJIACC
Kon

OpPraHu3MOB. DKOJOTHUYECKHe W 3Thdeckue npodiembl. MO — reHeTuuecku

MOIU(PHUIIMPOBAHHBIE OPTAHU3MBI

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

1

1.1

1.2

DBOJOLMOHHAS OUOIOTUS

DOBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OHOJIOTHH.

CeuzerenscTBa  3BoMoLMH. [lameoHTONOrHYECKHE:  TOCIIEIOBATEIBHOCTD
IIOABJICHUA BHIOB B MaJCOHTOJIOTHIYSCKOM JICTOIMUCHU, TICPCXOAHLIC d)OprI.
buoreorpaduueckue: cxoncrso u paznuune (GayH u (GIop MaTepUKOB U
OCTPOBOB. OMOPHOJIOTMYECKHE: CXOJACTBA U pa3ivuus SMOPHOHOB pa3HbIX
BUJOB  NO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,
AHaJIOTUYHBIC, PYAUMCHTApPHBIC OpraHbl, aTaBU3MBI. MOHeKyJIHpHO-
OMOXMMHYECKHE: CXOJCTBO MEXAaHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX

MeTab0IMUECKUX IyTel Y BceX OpraHu3MOB

OpomoniionHast  teopusi Y. [JapBuna. Ilpeamnochbuikd — BO3SHUKHOBEHHS
JapBUHM3MA. JIBIKYIME CHIIBI HBOJIOLMH BUAOB 10 JapBuHy (U30BITOYHOE
Pa3MHOXEHHE ITPU OTPAHUYEHHOCTH PECYPCOB, HEONPEACIIEHHAS N3MEHYMBOCTb,

60pb0a 3a CyIIEeCTBOBaHUE, ECTECTBEHHBIH 0TOOD)

1.3

1.4

L.5

Cunrerndeckas Tteopus HBomomuu (CTD) M OCHOBHBIE €€ TOJOKEHHUS.

MuxkposBomtonus. [lonynsnus kak eAMHULA BUAA U YBOJTIOLIMI

JBuwxymue cuibl ((pakTopsl) ABOJMIOLMU BHIOB B INpupoie. MyTalMOHHBIN
nporecc U KOMOMHATUBHAsE U3MEHYUBOCTh. [lomynsiioHHbIe BOJIHBI U Ipeiid
reHoB. M3omsnust u murpanus. EcrecTBeHHbIN 0TOOp — HaNpaBISIIONIHN (hakTop
sBOMIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT, OpPraHU3MOB Kak pe3yiabTaT H3Bojiouuu. [Ipumepsl
MPUCTIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl M HAHOAIANTALINH.

Bun u  BumooGpazoBanue. Kpurepum  Buga.  OcHOBHblE  (OpPMBI

BH1000pa30BaHUs: TeOrpaPuIecKoe, SIKOJIOTHIECKOE

MaxkposBomtorusi.  @Dopmbl  3BoMOIMM:  GUIETHYECKas, JAUBEpreHTHas,

KOHBCPIrCHTHAs, MapajljiCJIibHasd. H606paTI/IMOCTB 9BOJJIOIIMH

Bo3HukHOBEHHE U PAa3BUTHC KU3HU HA 3emite

2.1

JloHayuyHble MpPEACTAaBICHUS O 3apOXKJICHUM >KU3HU. HayuHble rumoressl
BO3HHUKHOBEHHS XKU3HH Ha 3emie: aOHoreHes u MaHCIICpMU. XnuMuueckas
3BOJIFOII M. 3KCHepI/IMeHTaHLHO€ MOATBCPKACHUC XUMHUYECKOU 3BOJIFOLIUH.
Hauanpabie sTansl 6uonorundeckoit sBomoruu. ['unoreza PHK-mupa. Ilepsoie

KJICTKH U UX 3BOJJIIOIIHA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB




2.2

PazButue xu3Hm Ha 3emsie mo spaMm W nepuoaam. Karapxen. Apxeickas u
mporepo3oiickas dpbl. [lameo3oiickas 3pa U e€ Tepuoabl: KEeMOPHICKHIA,
OPJIOBUKCKUM, CWJIYPUUCKWN, JEBOHCKUH, KaMEHHOYTOJIbHBIM, TEPMCKHUM.
Me3o30iickas 3pa 1 €€ IepuoIbl: TPUACOBBIN, OPCKUM, MEJIOBOM.

Kaiinozoiickass 2pa u €€ Tepuoapl: TMaJCOrCHOBBIN, HEOTC€HOBBIH,
AHTPOIOreHOBbIN. XapaKTepUCTHKAa KJIMMaTa U TEO0JIOTMUECKHUX IIPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOLUU PACTUTEIBHOTO U 3KUBOTHOTO MUpa. ApoMOP(O3bI
y pacTeHuil U *KUBOTHBIX. [losiBJI€HME, paclBET U BBIMUpAHUE TPYII >KUBBIX

OpraHnu3mMoB

2.3
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Cucrema OpraHu4YeCKOro Muvpa KaK OTpPaXCHUC SBOJIIOLUM. OCHOBHEBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPraHu3MOB

DBouroLMs YeloBeKa. AHTPOIOJNIOTHs Kak Hayka. Pa3BuTue mpeacTaBieHui o
IIPOUCXOXKACHUU vesloBeka. MeTonbl u3yueHus aHTpororeHesa. CxoicrBa u
pa3nuyus YyeloBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHIE YETIOBEKA.

JIBrxymue cuibl ((pakTophl) aHTpororenesa. HaciencrBeHHass H3MEHUYUBOCTD U
€CTeCTBEHHbIN 0TOOp. OOIIecTBEHHBIH 00pa3 *U3HU, U3TOTOBJIECHUE OPYAMM

TpyAda, MBIIJICHUEC, PCYb

2.5

2.6

OCHOBHBIE CTaZMM U BETBH JBOJIOLMHM YEJIOBEKA: aBCTPAJONUTEKH, YermoBek
ymenslid, YemoBek mnpsaAMoxondmui, YemoBek HeaHIepTalIbCKUW, Yenosek
pa3yMHblid. Haxoku ncKomaeMbIX OCTaHKOB, BpeMs CYLIECTBOBaHMs, 001acTh

pacrpocTpaHeHusl, 00bEM FOJIOBHOIO MO3Ta, 00pa3 *KU3HU, OPYAUS

UYenoseueckue packl. OCHOBHBIE OOJIBIINE PAchl: €BPOINICONIHAS (€Bpa3uiicKas),
HErpO-aBCTPaJIOUIHAS (axBaTopHalibHAs), MOHTOJIOMAHAS (a3matcko-
amepuKkaHckas). UepTbl NPUCIIOCOOTICHHOCTH MPEICTABUTENEH YeTOBEUYECKHX
pac K YCIOBUSIM cyliecTBoBaHMs. EnuHCTBO denoBedeckux pac. Kputuka

pacuzMa

OpranusMsl 1 OKpyXKarolias cpeaa

3.1

DKoJorus Kak Hayka. 3aJladyd U pasJelsibl SKOJIOTMU. MeToasl dKOJIOTHYECKUX
uccienoBaHuil.  Dkosiornyeckoe — MHupoBo33zpeHue.  Cpenpl  OOMTaHHS

OpraHu3MOB: BOJHAA, HA3CMHO-BO3AyIIIHAA, ITIOUYBCHHAS, BHYTPUOPIraHU3MCHHAA

3.2

Okonornyeckue (Qakropel. Kiaccuduxanuss sKoioruyeckux — (Haxkropos:
abuoTuveckre, OMOTHYECKHME M AaHTPOIOTEeHHbIE. JIeHCTBUE SKOIOTHYECKUX

(akTOpOB HA OPraHU3MbI

33

AbGuotnyeckue (GakTOphl: CBET, TeMIEpaTypa, BIAXHOCTh. DOTOMEPUOTU3M.
[IpucriocoOnenuss oOpraHu3MoOB K JEHCTBHIO aOMOTHYECKHX (PaKTOpPOB.

buonornueckue puTMsl
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3.5

4.1

4.2

buotnueckue akropbl. Buapl OMOTHYECKUX B3aUMOJICHCTBUI: KOHKYPEHITUS,
XMUIIHAYECTBO, Iapa3uTU3M, MYTyalu3M, KOMMEHCaIM3M (HaxJIEOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEWTpaiu3M. 3HAueHHEe OHOTUYECKUX

B3aMMOJICHCTBHIA JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

OKOJIOTUYECKHE  XapaKTepUCTUKU  nomyasauud. OCHOBHBIE — IIOKa3aTelu
MONYJIALMKA: YUCIEHHOCTb, IUIOTHOCTb, POXKIaEMOCTb, CMEPTHOCTH, IPUPOCT,

Murpanus. JJuHaMuKa YuCI€HHOCTH NOMYJISLNU U €€ PETYJIISALMS
Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

CoobmiecTBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
IIPOCTpaHCTBEHHAas, Tpoduueckass (nuienass). Buabl-nomMuHantbl. CBs3u B

OnoleHo3e

DKolorudeckue CcucTeMbl (9Kocucrembl). [loHsiTHE 00 9SKOCHCTeME |
ouoreoneHose. DyHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCHCTEMBI: IPOJYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemecTB M IOTOK 3HEPrUd B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHH SKOCHCTEMBI. [IHIeBbIe 1ienu u
cetu. OCHOBHbIE TIOKa3aTelIM HSKOCUCTEMBL: OuoMacca, HPOAYKIUS.
DKOJIOTHYECKUE MUPAMUJIBI: TPOIYKIIMU, YACIEHHOCTH, Onomacchl. CBoCTBa

OKOCHUCTEM! YCTOI>'I‘II/IBOCTB, caMoperyJsanus, pa3BuTuc. CYKHCCCI/IH

4.3

4.4

4.5

[Ipupoanbie 3KOCHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOTreHHbIE  3KOCHUCTEMBL.  ATpPO’KOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak (akrtop ycroilumBocTH 3KocucteM. CoxpaHeHue

OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

Vyenne B.M. Bepnanckoro o Ouocdepe. I'paHunpl, coctaB U CTPYKTypa
6uocdepsl. XKupoe BemecTBo U ero GyHkuH. OcoOeHHOCTH OGHOChephl Kak
rio0anpHOM 3KocHcTeMbl. JlMHamMHueckoe paBHOBecHE U OOpaTHasi CBS3b B
6uocdepe. KpyroBopoTsl BemiecTB M OMOI€OXMMUYECKHE IMKJIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYITTH

UYenoseuectBo B O6uochepe 3emin. AHTpoOmOreHHbIE U3MEHEHUs B Ouocdepe.
I'mobanbHBIE YKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa pAaLMOHAIBHOIO YIPAaBIEHUS MPUPOJHBIMH peCypcaMM H  HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OMOoJIOruHu U OXpaHa MpHUpOAbI
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