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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuiu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3ynbTaToB O0yueHUsi U TPeOOBAHUN K YPOBHIO NMOATOTOBKH BBIMTYCKHHUKOB, MOJOXKEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B TMO3HAHMU S>KUBOH MPUPOIBI M 0OECHeUeHHH CYIIECTBOBAHMS YEJIOBEYECKOTO
oOurectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSM, OIIPEIETICHbl OCHOBHBIE (PYHKIIUU MPOTPaMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu o0y4eHus,
BOCIIUTAaHUsI M PaA3BUTUS OOy4arOMIMXCs cpeAcTBamMH ydyeOHoro mpeamera «buonorusy,
onpezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, pachpeleieHHue o
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4YEHHUS y4yeOHOro marepuana c
Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHUKH 00pa30oBaTeIbLHOrO Mpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B mnporpamme 1o OHONIOTMU Tak)Ke YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON I€ATEIbHOCTH/y4eOHBIX ACMCTBUI 00yUYaronuXxcs Mo
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh Ha Pa3BUTHUE 3HAHUI, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
MPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpYKarouei
npupoHoi cpeze. [losTomy HapsAy ¢ M3ydeHHEM O0IEONOIOTUUECKUX TEOPUH, a TAKKE 3HAHUN
O CTPOCHHM HUBBIX CHUCTEM pPa3HOTO paHra M CYHIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOTPaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHUE HCIIOB30BAaHMIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs MNPHUKIATHBIX 3a7ad, B TOM 4YHCIe: MPO(UIaAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJIEHHE BHUMaHMs K HPUKIAJHOM HANpPaBICHHOCTH Y4eOHOTO
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUH JUIs pEelIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro o0pa3oBaHus, KOTOpas NpeArnoiaraer
dopmupoBaHrEe y O0YYarOIUXCS CIIOCOOHOCTH aIanTHPOBAThCS K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOydarOIIMXCSl MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmpsieT ¥ 0000IIaeT 3HAHHSI O KUBOW MPUPOJIE, €€ OTIMYUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIUIEHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOH MPHUPOJIE U YETIOBEKY.

Bombmoe 3HaueHWe OWOJIOTHS HMMEET TaKKe Ui pPEIIeHHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oomuiero oopa3oBaHus, CoUanu3au odyJaromuxcs. M3ydyenne
Omosornm odecneunBaeT yCaoBHs s (OPMUPOBAHUS HHTEIUICKTYATbHBIX, KOMMYHHKAITHOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUECKOM KYJIbTYphl, CIIOCOOCTBYET HWHTETpalluu
OMOJIOTUYECKUX 3HAHWHU C TPENCTABICHUSAMH M3 IPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHble MON0XKEHUS O MpeAHa3HaYeHUH Y4eOHOro mpeamera



«buronorusy cocTaBUIM OCHOBY JIJIsl OIPEAETICHUS TIOJX0/10B K OTOOpY U CTPYKTYPUPOBAHUIO €ro
coJlepKaHusl, IPEJCTABICHHOTO B MPOrpamMmMe 1o OUOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOIO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0y4YaroIIuecs: JOJKHBI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUUMbIE i (popMUpoBaHUs OOIIEH KYIbTYpHI, ONpEACsIomne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KMU3HU W MPAKTUUECKOU naesresibHocTh. Oco0oe MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
IIPEJICTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alUU OMOJIOTHYECKOro 00pa30BaHusl.

CrpyKTypupoBaHHE COJepKaHUs y4eOHOro MaTepualia B TPOrpaMMe IO OHOJIOTUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BbIIEIEHBI CIEAYIOUINE cofepxKaTelbHble TuHuU: «buonorus
Kak Hayka. MeTopl HayyHOro mo3HaHus», «Kietka kak Ononoruueckas cucremay, «OpraHusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOM MPUPOABD», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJJICHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3allMi JKHBBIX CHUCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCIONB30BaTh 3TU 3HAHUS JIJISl TPAMOTHBIX JIEHCTBUI B
OTHOIIECHHH O0BEKTOB KUBOH MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KHU3HEHHBIX TPOOIEM.

JlocTuxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIEAYIOINX 3a1au:

OCBOEHHUE 00YJaIOIIUMHUCS CUCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPHUSIX, YICHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, TMpaBWIaX, CIyXKalluX OCHOBOH s  (HhOPMHUPOBAHHS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJaX HaydyHOTO IO3HaHUS,
CTPOEHUH, MHOT000Opa3sMM KW OCOOEHHOCTSIX MMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3aluy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

dopMupoBaHUEe Yy OOydYaroIMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUECKHUX
CHOCOOHOCTEH B Mpoliecce aHaln3a JaHHBIX O IyTSIX Pa3BUTHUS B OMOJIOTMM HAy4YHBIX B3IVIAOB,
ueH U MOIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Y oOydvaromuxcs oOImeld KyabTypbl, (YHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MUpa KMBOW MPUPOJBI HA
OCHOBAHMHU 3HAHUH U OMBITA, MOJYYEHHBIX IPU U3yYEHUH OMOJIOTUH;

dbopMupoBaHrue Yy OOydYaroIIMXCS YMEHMH WILTIOCTPUPOBATh 3HAYEHHE OMOIOTMYECKHUX
3HAHUM B TPAKTUYECKOW JAESATEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KHBOHM MpPHUPOJIH,
HE00X0UMOCTH OEpeKHOTO OTHOLIEHMSI K HEW, COOIIOIEHUS] STUUECKUX HOPM MU MPOBEIECHUN
OMOJIOTNYECKUX MCCIIEJOBAHUM;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JUIsl TOBBIIMIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHHE MPUOOPETEHHBIX 3HAHUN W yMEHUN B IMOBCEJIHEBHOM >XKU3HU JJIS OLEHKU
MOCJEICTBUM CBOEH JEATENIbHOCTH IO OTHOIIEHUIO K OKpY)Kalolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero oduiero oOpa3oBanus yueOHbli mpeamer «buonorusy, n3yyaemblit Ha
0a30BOM ypOBHE, SIBJIIETCSA 003aTENIbHBIM Y4€OHBIM MTPEAMETOM.

Jnis n3ydenus 6Mooruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero o0pa3oBaHMs OTBOIAUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuHOU KapTUHbI Mupa. CucTemMa OMOJOTHYeCKUX HayK.

MeToap! o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, ONMCAaHNe, H3MEpEHHE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabnuibl 1 cxembl: «MeTOo/bl TO3HAHUS KUBOU IPUPOIBD».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJIOB MPU H3YYECHUHU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALHSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT Hu3ydeHus Ouosoruu. OTIHYUE KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpolicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHYECKUH COCTaB KJIETKU. XMMUYECKUE AIEMEHTbI: MAKPOAJIEMEHTbI, MUKPOJIEMEHTBHI.
Bojna u MuHepanbHbI€ BElleCTBa.

OyHKIMHU BOJBI M MUHEpAIbHBIX BelleCcTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKkoB. bruonornyeckue GyHKIMN OEITKOB.

®epMeHTHl — Ouonornueckue karamuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuuss  QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrieBonpl: MOHOCaxapubl (TJIFOKO3a, pudo3a U 1e30KCupudo03a), Aucaxapuisl (caxaposa,
JaKTO3a) W TMOJNHcaxapuibl (KpaxMman, TJIHKOTeH, IeToNo3a). buonornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynxiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxnuun PHK. Buast PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kiuerke. KiierouHass Teopus — mpuMep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEeHUSI KIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmIre Mpu3Haky KIETOK: 3aMKHYyTasl Hapy»KHas
memOpaHa, mosekyinsl JIHK kak renerndeckuii anmnapar, cuctemMa CUHTe3a Oelka.



Tumbl KIETOK: DJyKapuOTHUYeCcKass M MpokapuoTHueckas. (OCOOCHHOCTH CTPOEHUS
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (QYHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUHY, IIacTU il IIporcxoxienne MUTOXOHAPUH U tu1acTua. Bus
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslil neHTp KieTku. CTpoeHue sijipa: saaepHas o00JI0uKa, Kapuoria3zma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B  HEXHBOU  IPUPOIE»,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynbl AT®», «CTtpoeHune 3ykapuoTUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OO06opynoBaHue: CBETOBOW MHUKPOCKOI, OOOPYIOBAaHHE I TPOBEACHHS HAOIOJICHUH,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 1. «/3ydeHHE KaTaTMTHYECKOH aKTUBHOCTH (DEpMEHTOB (HA
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopaTopHast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMMIIALINSA (PHEpreTUUecKuii 0OMEH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (a3el (orocunTe3a. Peaknuu ¢doTocunTesa.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. Bausaue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUH.

XeMmocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3Hau€HHE XEMOCHHTe3a I JKU3HU Ha
3emuite.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM  KJIETOYHOE JbIxaHue. OKHUCIHUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. l'eHernyeckas wuHpopmamms u JIHK. Peanmzanus
reHeTUYecKoil MH@popMmaluu B KieTke. ['eHeTnyeckuil koA U ero cBoMcTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYChI. McTopust oTkpbiTus BupycoB (. V1. IBaHOBCKUiA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTo LuKJIa BUpycoB. bakrepuodaru. bonesnu pacrenui,



KUBOTHBIX M YEJIOBEKA, BhI3bIBaeMble BUpycamu. Bupyc mmmyHnoxedunura uenoseka (BUY) —
Bo3Oyautens CIIMa. OOpaTHasi TpaHCKpHUIIMsS, peBepraza W uHTerpasza. l[IpodwumakTuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu sku3HeHHbld 1wKia Bupyca CIIHMla, OGakrepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema S. Pa3MHoOkeHHe M HHAMBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKIJI, WIM >KU3HEHHBIM HMKNI KieTku. MuTepdasza m muto3. Ilpouecchr,
npoTekaromue B uHTEpdasze. Permmukamus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBHUYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knetku — muto3. Ctaauu muto3a. [Ipoueccel, mporucxoasiiye Ha pa3HbIX CTaIUsIX
MUTO3a. broIOrnyeckuii cMpIca MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@DopMBbI pa3MHOKEHHUS OPraHU3MOB: 0ECIoioe U 1oJIoBoe. Bubl 6econoro pa3MHOKEHHUS:
JICJICHUE HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETaTHUBHOE
pa3MHO)KeHue. IcKycCTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE JIJIsl CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECI0I0ro.

Meiio3. Craguu meito3a. I[Ipoueccel, mpoucxosiiue Ha craausx menosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEMEHHHMKU M sSMYHUKH. OOpa3oBaHME W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (Crnepmaro3ouf,
AlIEeKIeTka) — crepmaroreHe3 U oBoreHed. (OcoOEHHOCTH CTpPOCHMs SAHIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHS Y IO3BOHOUHBIX >KMBOTHBIX: JApOOJEHME, TracTpyJsuus,
opranoreses. IloctamMOproHanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uHO4YHOE). BinsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butne pactenunii. OHTOT€HE3 IIBETKOBOIO PacTEHUs: CTPOEHUE CEMEHH, CTaJAuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel u cxeMbl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «/[BOITHOE OIIIOIOTBOPEHHUE Y
IIBETKOBBIX PacTeHUII», «BereraTuBHOE pa3MHOKEHHUE paCTeHUNY, «JleeHne KiIeTku 0akTepuin»,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHe XpOoMOCOMbD», «KineTouHbld HUKIY, «Perukanus
JHK», «Mutos», «Menosy, «IIpsimoe n HenpsiMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOTTUTAKOIIUX
1 yenoBekay, «OCHOBHBIE CTaJIMU OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOI, MHUKpomnpenaparbl «CrepMaTo30UIbl MIIEKOMHUTAIOIIETO»,
«Sliiueknerka miekonuTaromero», «Kapuokunes B kjieTkax KOpelika JIyka», MarHUTHast MOJIENb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradaznoit XpoMoCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTtopnast pabora Ne 3. «HabGmroienne MuTO3a B KJIETKaX KOHYMKA KOPEITKa JTyKa Ha
TOTOBBIX MUKPOIpENapaTax.



Jlaboparopuass pabora Ne 4. «/3ydeHHe CTpOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pasButuss reHetuku. Ponbs murTosorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHETHYECKHM, MOJEKYISIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnYecKkass CHMBOJIMKA, UCIIOJb3yeMas B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MounorubpunHoe ckpermBanue. 3akoH equHo00pa3us TuOpuI0B repBoro noxkosneHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CuenneHHoe HaclnefoBaHue mpu3HakoB. PaGora T. Moprana 0o CIemIeHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapPaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuuonHusiil psg u BapuanvoHHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnenctBeHHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u 1onoOBOM mpomecc — OCHOBA KOMOMHATMBHOM M3MEHUMBOCTH. MyTallMOHHAs
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, Te€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BuesnepHas HacaeACTBEHHOCTh U U3MEHUYHBOCTD.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
T€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
TEHOTHUIUpPOBaHKUE, B TOM uucie ¢ nomoiibto [1I[P-ananmusza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, NUATHOCTUKU, MPOPHUIAKTUKH U JICYCHHUS] TeHETHYECKIX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBumos.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeuBanuey, «L{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEUIUBAHUSY,
«Meiio3», «B3aumoneicTBue aJlJIebHBIX T€HOBY, «I eHeTHYeCKHne KapThl pACTEHHM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBAaHMS, CIEIUIEHHOTO C IOJIOM,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHumBoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-gakropay, «['eHeTHKa Tpynn KpoBu», «MyTanroHHas
W3MEHYUBOCTBY.



OGopynoBanue: Mojaenu-anmukanuu «MoHorubpugHoe ckpemmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPBUTLEB U OKPACKH Tena), repoapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHune MoauuKaMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi KaKk HayKa U MPOIECcC. 3apOoxIeHUE CeNeKIMU U qomMecTukanus. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS W MHOro00pas3ws KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, HOPO/A, IUTAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuaus. CkpeluBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuanas cuna. HepoactsenHoe
cKkpemuBanue — ayropuaunr. OtmanénHHas ruOpuauzanus U e€ ycnexu. McKyccTBeHHbIN
MyTareHe3 W IMOJYyYeHUE TMOJUILUIONAOB. JIOCTHKEHUSI CEeNeKUUM PACTEHUU, >XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunantHoit JIHK u Tpancrennnix opranusmoB. Kiierounas wumxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JSTudeckue mnpobremsl. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Pabotel akagemuka M. @. HWsanoBay, «[lomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pacteHuid, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMM PACTeHHMH M KHBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035HUCTBO, TA0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[Ipennockuiku BOSHUKHOBEHH S YBOTIOLIMOHHON TEOPUHU. DBOIIOLIMOHHAS TEOPHUS U €€ MECTO
B Onosoruu. BiusHue 3BOMIONMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CupetenbcTBa dBOMIONNNA. [laieoHTOIOrHMYEeCKHE: TTOCIeIOBATEIFHOCTD MOSBIICHHUS BUIOB
B TAJICOHTOJOTUYECKON JIETOMUCH, Mepexoanble ¢Gopmbl. buoreorpaduueckue: CXOACTBO U
pasznuuue dayH u Qop MaTepUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA W Pa3iuydus SMOPHOHOB pPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTHYHBIE, PYAMMEHTapHBIC OpTaHbI,



aTaBU3MBl. MOJIEKYIAPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHU3MOB HACJIECICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JIBIOKylMe CHUJIbl  3BOJIIOLMU  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHUE IIpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

Muxposonronus. [Tomynsanus kak equHUIA BUAA U BOJIOLUU.

JBuoxkympe cuibl ((pakTophbl) 3BOJIONWU BHIOB B MpUpoje. MyTalMOHHBIN TMpolecc U
KOMOMHATUBHAs U3MEHYMBOCTb. [lonynsaiuonHbIe BOIHEL U Apeiid reHoB. M3omamus u Murparus.

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJONUH. [Ipumepsl mpucnocoOnenuit
y OpraHu3mMoB. ApoMop(03bl U UINO0ATANITALIMH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUeCcKoe.

Makposomtonusi. @opmbl 3BOMIOLUU: (UIETUYECKAs, [UBEPreHTHAas, KOHBEpreHTHasl,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxaeHne  OT  HECHNEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJaualus.
JdemoHcTpaumMu:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, D.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHUYecKoro Mupa Ha 3emiie», «3apoIbIIIN TO3BOHOYHBIX
KUBOTHBIX», «ApXxeonTepurcy, «@opmMbl 60pbOEI 3a CyliecTBOBaHHE», «ECTeCTBEHHBIH 0TOODY,
«MHorooOpa3ue copToB pacTeHuii», «MHoroo0Opa3ue MOpoA >XKHUBOTHBIXY», «[lomymsiumy,
«MyTanyoHHas U3MEHUUBOCTBY, «ApomMopdo3el», «Mnuoanantanuny, «O0mas nereHepamms»,
«/IBmxyiue cuibl 3Bostonuny, «Kapra-cxema mapmpyrta nyremectsust Y. Jlapsunay, «bopboa
3a CYyILIECTBOBAHUEY, «IIpucnocoOiaeHHOCTh OpPraHU3MOBY, «["eorpaguueckoe
BUJI000pa3oBaHuey», « IKOJIOTHUECKOe BUA000pa30BaHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HaOOp TJIO0B U
ceMsiH, Kosuteknus «[IpumMephl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOAENh «OCHOBHbBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wMupa, Koiekuus «@DOpMbI COXPaHHOCTH HCKOIMAEMBIX
JKUBOTHBIX W PACTeHMIT», Mojenb anrumkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymku», Mukpompemnapar «Jlposoduna» (HOpMa,
MyTaluu GOpMbI KPBUIHEB U OKPACKH TEJA).

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaboparopHnas pabora Ne 2. «OmnucaHue TNPHUCIOCOONICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHay4yHbIe TIpEACTABICHUS O 3apOXKIACHUU KW3HU. HaydHble TUIIOTE3bl BO3SHUKHOBEHHS
KU3HM Ha 3emuie: aOWoreHe3 W MaHCIepMHs. XUMHUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPTraHWYECKHUX BEIIECTB U3 HEOPTAHHMUECKUX. DKCIIEPUMEHTATHLHOE IMTOTBEP)KICHHE XUMUUECKON
sBomtonnu. HauanbHele Tanel Ouonorudeckoii apoirorun. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIECTKH. [lepBble KIETKH M WX HBOJIOIHS.
DopMHPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3zButne xu3Hu Ha 3emite 1o apam u nepuoaam. Karapxei. Apxelickas u mpoTepo30icKas
apel. [Taneo3oiickast apa u €€ meproIbl: KeMOPUICKUHN, OPOBUKCKUI, CUITYPUICKUH, TE€BOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.



Me3so30iicKas 3pa U €€ epruoAbl: TPUACOBBIN, FOPCKUM, MEIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PacTUTEIBLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losBIeHE, pacuBeT
Y BBIMUPAHUE IPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUrUA. OCHOBHBIE CUCTEMATUYECKHE
TPyl OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTPONOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKIECHNUHU YesloBeKa. MeTo/1bl u3yueHus: aHTponorene3a. CxoAcTBa U pa3indusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxynme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: AaBCTPAJIONMUTEKU, UEIOBEK yMEIIbIH,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCkui, YenoBek pasymsbld. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BPOINEOHAHAas (eBpa3uiickas), HErpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YUepTsl
MPUCTIOCOOTICHHOCTH MPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnHCTBO
yesoBedyeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmunpe! u cxembl: «Bo3nukHoBeHne ColHEYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKOro
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKaw,
«CoBpeMeHHas cucTeMa OpraHM4eckKoro Mupa», «CpaBHEHUE aHATOMUYECKUX YEPT CTPOECHUS
YyeJIoBEeKa U 4eIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa NAJIEOHTOJOTMYECKHX HAXOJIOK
MIPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE J0N», «UenoBeuecKe pachl».

Ob6opynoBanue: wMmynsixku  «lIporcxoxaenue denoBeka» (OHOCTBI aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeNloBeKa (KaMHH-4YOIIephl, pyOuia, ckpebia), TeoXpoHoJIoruyeckas tadbiauia,
KosuteKus «DopMbl COXPaHHOCTH UCKOIMAEMBIX )KUBOTHBIX M PACTEHUI.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

[Mpaktuueckas padora Ne 1. «/3ydeHue ucKomaeMbIX OCTaTKOB PAaCTEHHUI M >KUBOTHBIX B
KOJUICKIUAX».

OKcKypcusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeuecKuil My3ei).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

Okonorusi Kak Hayka. 3ajadyd M pasfeibl dKOJOTMH. MeToabl JKOJIOTMYECKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JAYyIIHAs,  IOYBEHHasd,
BHYTpHUOpPraHU3MEHHasl.

Okonoruyeckue (axropsl. Kiaccuduxanms skonorndeckux (hakTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrEe IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucniocoOneHust OpraHu3MoB K JeicTBHIO a0NOTHYECKUX (aKkTOpoB. bruosornueckie puTMbl.

buotnueckne  Qaxroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHH:  KOHKYpPEHIIHA,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpaiau3M. 3HaueHHe OHOTHYECKHX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.



OKOJIOTUYECKUE XapaKTEPUCTUKH MNOMysiiud. OCHOBHBIE IIOKA3aTead IMOMYJISALUU:
YHUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ perysiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynbe, O. ['ekkens.

TabGmuupl n cxemsl: kapra «I[Ipupoausie 3061 3emian», «Cpeapl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUun-TyQesnbkn», «[luiessie nemnm».

JlabopaTopHble U NIpaKkTHYeCcKHe padoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTCHUM M3 PA3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «I[loncuér mIOTHOCTH MOMYJISIMNA PA3HBIX BUAOB PACTCHUI».

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

DKoJOTHYecKre CUCTeMBbI (dKocucTeMbl). [loHsTHE 00 SKOCHCTEME M OHOTEOIEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B IKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNIM HKOCUCTEMbI: Omomacca,
OPOAYKLIMSI. OKOJOTMYECKHE MUpaMUAbL: NPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazputue. CyKueccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTPOTIOT€HHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI. buojormueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTH dKocucTteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnajackoro o 6uochepe. ['panuiisl, coctas u ctpykrypa ouochepst. XKupoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHOchepbl Kak TI00AJbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OHocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble n3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHNE TPUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHAIBHOIO YIPaBJICHUs MPUPOIHBIMU peCcypcaMu U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmune!l u cxemsl: «llumessle nenuy», «bHOIEHO3: cocTaB U CTPYKTypa», «IIpupoaHbie
coobmiectBa», «llemn mnuraHusy», «OKoJorMueckas mnupamuaa», «buocdepa u yemoBexy,
«3JKocucTeMa MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHoleH03 Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOTeHHbIE BO3JEHCTBHS Ha NpUPOAY», «Baxkueiimue
MCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BakHeWIIas COCTaBISIOLIAS
ouocheprr», «Paktopsl ngerpajanuu  nouBy», «llapHukoBblii  3ddexT», «DaKTOPbI
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Omocheps», «Kpyrosopor yriepoaa B Guocheper,
«KpyroBopot a3ora B mpUpoie».

Ob6opynoBanue: MoAeIb-anmIMKanus « TunuaHsie OMOIEHO3bI», repbapuii «PacTutenbHbIe
coobmiecTBa», Koiekuuun «buorneHosy, «Bpeautenn BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX



KyJIbTYp», TepOapuu M KOJJICKIMH pPACTEHHH W JKUBOTHBIX, MPHHAJUICKALINE K Pa3HBIM
9KOJIOTUYECKHUM TpyImaM ogHoro Buaa, Kpacuas kaura Poccutickoii @enepanun, n300pakeHus
OXpPaHACMBIX BUIOB paCTeHI/Iﬁ U ) KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBLI TI0 BHUOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHsA IpenMera «buosorus» BblIEICHBI
CIIEAYIOIINE COCTABIIAIOLIME: OCO3HAHME OOy4YaroIUMMCS  POCCHMCKOM  IpaskaaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIPEAEIEHUIO,
HaJIMYMEe MOTHUBALMU K OOyYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXIeHUI JIMYHOCTH HAa OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJAULUN Pa3BUTHA
OMOJIOrMUECKOT0 3HaHUS1, TOTOBHOCTb U CIIOCOOHOCTH 00YUarOIUXCsl PYKOBOACTBOBATHCS B CBOCH
JeSITebHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKaMHM, HPUCYIIMMU CHCTEME OMOJIOrMYECKOro
00pa3oBaHMsl, HAJIMYME SKOJOTUYECKOTO MPABOCO3HAHMS, CTIOCOOHOCTHU CTaBUTh LIETU U CTPOUTH
JKU3HEHHBIC IIJIaHbl.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs Ipeamera «buosiorus» AOCTUTArOTCs B €IMHCTBE
y4eOHOIl W BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKHMMU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMM, IIPUHATHIMU B
oOImiecTBe MpaBMWJIaMH M HOPMAaMU MOBEIEHHMSI M CIIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTAHUs M CaMOPA3BUTHs, PA3BUTHUsI BHYTPEHHEM IO3HULMM JIMYHOCTH, NMAaTPUOTU3MA,
YBa)XXCHHsI K 3aKOHY M IIPaBOIIOPSZKY, YEJIOBEKY TpPyJda U CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHHWS K  KyJIbTypHOMY  HAaCIE€OUI0O U  TpajulusiM
MHOTOHAllMOHAJIBHOTO Hapona Poccuiickoit @enepanuu, IpUPOAE U OKPYKAIOIIEH Cpele.

JIMYHOCTHBIE Pe3yabTaThl OCBOSHHS YU4€OHOTO mpenMeTa «BbHoiorusy» ITOMKHBI OTPaXkaTh
TOTOBHOCTb M CIIOCOOHOCTb OOY4YarOLIMXCSl PYKOBOJCTBOBATHCS COPMUPOBAHHOM BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHne >KM3HEHHOIO OIBbITa M OIbITA ACSITENBHOCTH B IIPOILECCE peaTu3alMi OCHOBHBIX
HaIIpaBJICHUN BOCIIUTATEIbHOMN NEATEIHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

Cc(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEATEIbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IM03HABATEJIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpeNeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOT'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
[IO3HABATEIIBHBIX M HCCIIENOBATEIbCKUX 3aJa4, YBAXXUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEILHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:



c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UICHTHYHOCTH, TATPUOTHU3MA, YBAKCHHSI K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHON, ropaocTh 3a CBOM Kpail, CBOIO
Ponuny, cBOl A3BIK U KYJIBTYpPY, MPOILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACIEIUIO ¥ TaMSATHUKAM MIPUPOAbI, JOCTHKECHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAYeHUsT OWONOTMHM B IMO3HAHWW 3aKOHOB TIPUPOJbI, B JKU3HU YEIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIIMIO ¥ IPUHUMATh OCO3HAHHBIE PELICHHSI, ODUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJAMUTEIISIM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSITUS [EHHOCTEH CEMEMHOMN KU3HU B COOTBETCTBUHU C TPATUIMSAMU Hapo10B Poccuu;

4) 3cTeTUYECKOT0 BOCTIMTAHMS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUIA;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLUMOHAIBLHOTO 0JIArONoJIy4usi:

MOHUMAaHWE W pean3alus 310pOBOro M 0e30MacHOro 00pasa Ku3HU (30pOBOE MUTAHUE,
coOI0ZIeHHe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U IICUXUYECKOMY 3JI0POBBIO;

MOHUMAaHWE IIEHHOCTH TIpaBUJ WHIAWBUIYAIBHOTO M KOJUIEKTUBHOTO ©0€30MacHOTo
MOBEJCHUS B CUTYaIUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HapKOTUKOB, KYPEHHUS);

6) TPy10BOT'0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0Tt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHATE TAKYIO IESTEIbHOCTH;

WHTEpPEC K Pa3Iu4HbIM cepaMm NMpodecCHOHATBHON NEATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAaHHBII BBIOOp OyayIieii mpodeccruu U peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) IKOJIOTrM4eCKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS HSKOJOTHYECKOW KyIbTYphl: MPHOOPETEHUE OMbITA IJIAaHUPOBAHUS
MTOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYXKAIOIIEH CPEJIbl;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa YKOJIOTUIECKUX MPOOJIeM U IyTel UX pelIeHus;

CIOCOOHOCTH MCIIOJIB30BaTh MprUoOpeTaeMble TPU U3yYCHUH OWOJIOTUU 3HAHHS M YMEHHS
IpU pElIeHUU MPOOTEM, CBS3aHHBIX C PAMOHAIBHBIM MPHUPOAOIONIBE30BaHNEM (COOII0ICHUE



IIPaBWJI TIOBEJIEHUS B INPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECUS B JKOCUCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLICH HPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JEHCTBUN U NIPEJOTBPAILATD UX;

HQJIMYUE PA3BUTOrO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIbTYpbl, OIbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH IKOJIOTUUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJITYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPEICTBA B3aUMOACHCTBUS
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3aHNHU LEJIOCTHOTO MPEICTABICHHS 00 OKPYKaIoLIeM
MHUpEe KaKk O €IUHCTBE IpUPOAbI, YelOBeKa U oOmecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH TPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIIM3ALMU: 0OeCleYeHus
HOBOTO YPOBHS Pa3BUTHSl MEIHIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CITIOCOOHBIX
pewaTb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0J1Aa U3 IN100aIbHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB YKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0
KYJBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jaroumxcs, opMuUpyeMOi IpH U3y4eHUN OUOJIOTHH;

NOHUMaHHWE CYUIHOCTH METOJIOB IO3HAHHUS, MCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KAIOIIero MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAay4HbIX (DAKTOB M HMMEIOMIMXCA MJAHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeSTENbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCIIEIOBATEIBCKYIO ACSITEILHOCTh HHAUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHIO, K
aKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHHUsI ydeOHOro mpeamera «bHOJOrus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHs,
SBJIEHUE, TPOLECC, CUCTEMa, HAay4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHue, HaOII0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIE
yueOHble JeicTBUS (T03HaBaTeIbHbIE, KOMMYHUKATHUBHBIE, PETYISTUBHBIE), 00eCIeurBaOIIne
¢dopmupoBaHre (YHKIIMOHAIBHONW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYaroluxcs,
CIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,



MHUPOBO33PEHUYECKUE 3HAHUS W YHHBEpPCAIbHBbIC y4eOHBIE MACWCTBHS B IO3HABATEIHHOU U
COLMAJIBHOM MPAKTHUKE.

MeranpeaMeTHble PEe3yNIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH J€HCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYJIMpPOBaTh M aKTyadU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BAaTh MPY OCBOCHUH 3HAHUN TPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIKMKM, OOOOIIEHHUS), PACKPHIBATh CMBICT OHOJOTHMUECKUX IMOHATHN
(BBIICNATH UX XapaKTePHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMU TIOHATUSIMH);

ONpeNeNaTh UENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIB30BaTh OWOJIOTHUECKUE TOHSTUS JJIs OOBACHEHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIC, ICTyKTUBHBIC, 10 aHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYJIUPOBATH BBIBOABI U
3aKIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILCHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTAX, a TAKXKE MPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSITEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IICJISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHIATE Pa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEIICHUH )KU3HCHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENECKON U MPOEKTHOUW AEsITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJ/IOB
pelIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BBl JCSITEILHOCTH [0 IOJIYYCHHIO HOBOTO 3HAHUS, €0
MHTEPIIPETAINU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHHS, BIaJAeTh HAYYHOW TEPMUHOJIOTHUEH, KITIOYEBBIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BBIABUTAThH
TUTIOTE3Y €€ pelIeHNs, HaXOIUTh apTYMEHTBI JJIsI JIOKAa3aTelIbCTBAa CBOMX YTBEPKIICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH IMOJTYIYCHHBIE B X0JIC PEIICHHS 3a]1a9H PE3YJIbTaThl, KPUTHUECKU OIICHUBAThH
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHABHYIO CPENY;

yMeTh TEpPEHOCUTh 3HAHWS B  T[O3HABATENBHYI0O U  MPaKTUYECKyl0  o0yactu
KU3HEICATCIIEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;



BBIIBUTaTh HOBBIE WUJEH, IpEAJaraTb OPUIMHAJIBHBIE IMOAXOABI M PELICHMs, CTAaBUTh
npoOJIeMBl U 33Ja4H, TOMyCKarOIUe aIbTEPHATUBHBIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HH(pOpManuu (TEKCTe ydeOHOro mocoodus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMUECKUX CIIOBApsIX U CIIPaBOYHUKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIUYHbIX BHUJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dbopMynHupoBaTh 3ampOChl M INPUMEHATh Pa3JIMYHbIE METOAbl NpPHU IOMCKE M OoTOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALUMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMalbHYIO (GOpMYy HPEACTAaBICHUS OHOIOTHYECKON
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTroe);

UCIOJIb30BaTh HAy4HbI S3bIK B KauecTBE CpeACTBa IpH paboTe ¢ OHOIOrHYECKOH
uHpOpMaLrel: TPUMEHITh XUMHYECKHe, (PU3UYECKHEe U MAaTeMaTU4YeCKUe 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJETh HABbIKAMU PpACIO3HABaHUS M 3allMThl UHGOpMaUMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUAMU:

1) obmenne:

OCYILECTBIIATh KOMMYHMKAIIUK BO BcexX cepax >KM3HM, aKTUBHO y4acTBOBAThb B JUAllOre
WIM JUCKYCCHUU IO CYLIECTBY OOCYKJIaeMoi TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BbICKA3bIBaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUs IIpeJylaraéMoi 3ajadyd, YYWUThIBAaTh WHTEPECHl U
COIIACOBAHHOCTH MMO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CHUTYallui, YMETh CMATYATh KOH(PIUKTHI U
BECTH [1€PErOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS M B3aUMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTuX JOAEH, NPOSIBIATh YBAXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHMUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeITEILHOCTD:

MOHMMATh U UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYalIbHOW pabOThl Ipu
peleHn OMONIOTHYECKOl MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JIEHUCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHON PaOOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa U KaXJAOI0 YJaCTHHKA KOMaH/bl B OOIIUHN pe3ylbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHE B pPAa3IMUHBIX CHUTYyalHsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryaISTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:



UCITIOJIb30BaTh OHOJOTMYECKHE 3HAHUS Ui BBIABICHUS NpOOIEeM M HUX peIHIeHHUS B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISATh MO3HABATENbHYIO JEATEIBHOCTD, BBIABISATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHocoOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO MIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HABBIKAMH IIO3HABATENBbHOU PEICKCHN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX NPU aHAIIU3E PEe3y/IbTaTOB JICSATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbie pe3ynapTaThl ocBoeHus: nporpaMmmbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAlMd U MpeoOpa3OBaHUI0 3HAHWM, BB
JeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, & TAK)KE B peaIbHbIX dKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme
IpeMETHBIE Pe3yNbTaThl IPEACTABIICHbI 10 FoaM 00y4eHusl.

[IpeameTHBIE pe3yabTAaTHl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10KHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpPKaHWE OMOJOTHYECKHX TEPMUHOB U MOHATUM: KHU3HB, KJIETKa,
OpranusM, MeTa0oau3M (0OMEH BEIECTB U MPEeBpallleHUE YHEPTUH ), TOMEOCTa3 (caMOperysus),
yYpOBHEBasi  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOU3BeIEHUE  (PErmpOIYKIIHS),
HaCJIECTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHME H3jaraTh OMOJOTHYECKHE TEOpHH (KJIETOYHAas, XPOMOCOMHAas, MYTallMOHHas,
[EHTpaJibHas JIoTMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. WU.



Bagunosa) u yueHus (0 LeHTpax MHOT000pa3us M MPOUCXOXKICHUS KyJIbTYpHbIX pacteHuit H. U.
BagunoBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAY4YHOTO MO3HAHUS B OMOJIOTWHU: HAOJIOJCHUE W OIUCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OpraHu3alus ¢ MpOBeAeHHE OHOJIOTrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX pe3ylbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSTHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLUICCTBEHHbBIE NPU3HAKA BUPYCOB, KJIETOK IMPOKAPHUOT U FYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTHU IPOLIECCOB: OOMEHA BELIECTB U
IpeBpalleHus] YHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHUE TPUMEHSTH MOJIy4YeHHbIC 3HAHUS I OOBSICHEHHS OMOJIOTHYECKUX IMPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENIbIO OOecTieueHust
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
rPaMOTHOTO TMOBEACHHUS B OKpYKaloIled MNPUPOAHON Cpele, MOHMMaHue HEOOXOAUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJIs palrdOHAJIbHOTO
MPUPOJOTIOIB30BAHMS;

YMEHME pellaTh »3JIEMEHTapHble TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHKE, CIETNIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUHOTO CKpPEUIMBAHUS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
pabote ¢ y4eOHBIM U Ta00paTOPHEIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OILIEHWBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJIep’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOi MH(OpMaLNK, HAYYHO-TIONMYJSPHBIE MaTEePHUalbl), ITHUECKUE ACTIEKThHl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE U YCTHBIE cooOlmeHus, 0000mas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpeameTHBIC pe3yabTAaThl OCBOEHUS yueOHOTO nipeameTa «buomnorus» ¢ 11 knacce 1OIKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCT€ W POJM OMOJOTMM B CUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeleHNs KU3HEHHbIX 3a7ay;

YMEHHE PacCKpbIBATH CO/IEPKaHUE OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIINS,
reHO(OH[, JBOJIOLMS, JABIKYLIHME CHIbl ((aKTOpbl) SBOJIIOLUHU, MPHUCIIOCOOIECHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrMYecKkHe (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYLIEHTHI, LIENHU MUTaHHs, SKOJIOrHYecKas nupaMua, OuoreomneHos, ouocepa;

YMEHHME Wu3araThb Ouonoruueckue Tteopuu (3BomounoHHass Tteopuss Y. JlapsuHna,
CUHTETHUECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxonacraa K. M.
bapa, uepenoBaHus rinaBHbIX HampaBieHuid u myrei ssomronuu A. H. Ceseprosa, ydyeHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MMO3HaHUS B OMOJIOTMU: HAOIIOJACHHWE M OMNHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alMs M TMpOBeIEeHHE OHUOIOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX DPE3YJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIIENATH CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI OMOJOTMUECKUX O0BEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOre€OlleHO30B M 3KOCHUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BHUJ1000pa30BaHMsl, MPHUCIIOCOOJICHHOCTH OPTaHW3MOB, JICHCTBUS IKOJIOTHYECKUX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U IOTOKA YHEPTUU B IKOCHCTEMAX, aHTPOIIOT€HHBIX U3MEHEHHIA B
9KOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOr€OXMMHMYECKMX LUKIOB B
ouochepe;

YMEHUE IPUMEHSATh MOJIy4YEHHbIE 3HAHUA U1 OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJECHHUS B OKPYXAaloIIeil NPUPOAHON cpene, MOHMMaHHE HEOOXOIUMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM onosoruu Ui palnoHAIBLHOIO
[IPUPOIONOIB30BaAHUS;

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

YMEHHUE BBIOJHATH JIAOOPATOPHbIE U IPaKTUYECKHE PaboThl, cOOM0NaTh NMpaBWia IpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJepKaHUs, BKIIOYAONIYIO0 ICEBIAOHAYYHbIC 3HAHWUSA W3 PAa3IUYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBoW HMHGOpMalMM, Hay4yHO-IIOMYJSIPHblE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJIBKMX HCTOYHMKOB, TI'PAaMOTHO HCHOJb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m I;;;?;::f;::me PAACITOB M TEM Beero Kontposbubie IIpakTnueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
bu6mmoreka [IOK
. buosorus kax Hayka 2 0-5 https://m.edS(E}J.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHu3aIus 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LHOK
https://m.edsoo.ru/7f41¢c292
4 JKusHenesTenbHOCTh KIIETKU 6 Bronmozexa LIOK
https://m.edsoo.ru/7f41c292
5 PasMHOkXEeHHE M MTHAMBUAYAIbHOE 5 1 bubnnorexa [HJOK
pasBUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTH U UBMEHUUBOCTD 8 15 bu6mmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOIOTHH https://m.edso00.ru/7f41¢c292
. bubmuorexa [JOK
8 Ob0bmaromit ypox . https://m.edscgf).ru/7f4lcz92
OBHIEE KOJIMYECTBO YACOB I1O 34 0 4

ITPOTPAMME



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

11 KJIACC

KosunuecTBO 4acos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
bubmuoreka [JOK
1 IBOMONUOHHAS GEONOTHS 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U Pa3BUTHE )KU3HU HA 9 05 bubmuoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpranusMel U OKpy’Karolas cpena 5 1 Bronmozexa LIOK
p py tas cpei https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ HKOIIOTHYECKUE CUCTEMBI 9 ubmiorexa [JOK
m https://m.edsoo.ru/7f41cc74
. bubmuorexa [JOK
5 Obobmatomyii ypok 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 34 0 25

ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouanyecTBo yacoB DJIeKTPOHHBIC HH(PPOBbIE
Ne i/ Tema ypoka B Konrpoubusie Ilpakruyeckne  00pa3oBaTe/ibHbIe
cero padoTbI padoThbI pecypchl

1 Buosorus B cucteme Hayk 1 https://m.edsoo.ru/216c645¢
MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.

2 Hparirieckas pabora N 1 1 05 https://m.eds00.ru/2636364b
«Mcnonp30BaHKEe Pa3TUYHBIX METOJIOB IPH
U3YYCHUU OMOJIOTHIECKIX OOBEKTOBY

3 buonornueckne CUCTEMBI, IPOIIECCHI H UX 1 https://m.edsoo.ru/ca21ccbe
U3yUYCHHE

4 KHUMHECKNH COCTaB KIeTkH. Boxa v 1 https://m.edso0.ru/1777ba96
MUHEpaJIbHbIC COJIH

5 benku. CoctaB u ctpoeHue OEJIKOB 1 https://m.edsoo.ru/b54c5a43
depMeHThI — OHOJIOTUYECKHE
karanuzaTtopsl. JJabopaTtopnas pabora Ne 1

6 «M3yueHne KaTanuTHYECKOH aKTUBHOCTH 1 0.5 https://m.edsoo.ru/cld1laca
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UIH
KaTasas3bl)»

7 Vrnesonsl. JIunuast 1 https://m.edsoo.ru/5d1cef76

8 Hykneunnosbie kucnorsl. AT® 1 https://m.eds00.ru/948bf536

9 VcTopus 1 METOZEI H3YXCHNS KICTKH., 1 https://m.edsoo.ru/b3ab8e68
Knetounas teopus

10 KieTka kax nemnoctHas »KuBasi CHCTEMA 1 https://m.edsoo.ru/5c5ca96a
CTpoeHue dyKapuoTUUECKOM KIETKH.
JlaGopaTtopHnas pabota Ne 2 «3yuenue

11 CTPOCHHUA KJICTOK PACTCHUM, JKUBOTHDIX, 1 0.5 https://m.edsoo.ru/da486e89

rpu0oOB 1 OaKTepHii 0 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OINKCaHHUE»



https://m.edsoo.ru/216c645c
https://m.edsoo.ru/2636364b
https://m.edsoo.ru/ca21cc6e
https://m.edsoo.ru/1777ba96
https://m.edsoo.ru/b54c5a43
https://m.edsoo.ru/c1d11aca
https://m.edsoo.ru/5d1cef76
https://m.edsoo.ru/948bf536
https://m.edsoo.ru/b3ab8e68
https://m.edsoo.ru/5c5ca96a
https://m.edsoo.ru/da486e89

12 OOMEH BELIECTB WM META00JIN3M 1 https://m.edsoo.ru/b53dd961
13 dorocunTe3. XeMOCHHTES 1 https://m.edsoo.ru/121ae93a
14 DHepreTuyecKkuii 0OMeH 1 https://m.edsoo.ru/4a9675c8
Ku3HeHHBIN IMKI KISTKU. [{enenue
KkIeTku. Muto3. JlabopaTopHas padora Ne 3
15 «Habmroieane MuTO3a B KIETKAX KOHYMKA 1 0.5 https://m.edso0.ru/6e28ab92
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpPOIIpenapaTax»
16 buocunTes Oeska. Peakius MaTpuaHOro 1 hitps://m.edsoo.ru/5ccfbebs
CHHTE3a
17 Tpancisaius — OGHocuHTE3 OElKa 1 https://m.edso0.ru/396ea3f2
18 HexeTounbie GOpMbI KHU3HU — BUPYCHI 1 https://m.edso00.ru/8177638b
19 DOpMBI pa3MHOKECHHSI OPraHU3MOB 1 https://m.edsoo.ru/96a7fce8
20 Meiio3 1 https://m.edsoo.ru/fad784a8
OOpa3oBaHue ¥ pa3BUTHE IOJIOBBIX KJIETOK.
21 fﬁ%‘;@‘t’;‘;‘;@fﬁ Jtadoparoprias padora N 1 0.5 https://m.edso0.ru/6373f7d2
TOTOBBIX MHKPOIIPETIapaTax»»
22 WunuBunyanbHOE pa3BUTHE OPTaHU3MOB 1 https://m.edso0.ru/2a4596e4
23 ['eHeTHKA — HayKa O HACJEICTBEHHOCTH U 1 hitps://m.edsoo.ru/fc39h86e
U3MEHYHUBOCTH
24 i;i‘;ﬁ;fgg 'H&Cgﬁofiggzif::?gpemnBaHHe 1 https://m.edsoo.ru/621af1dd
25 Jlurudpuoe ckpeutsarnue, 3akon 1 https://m.edsoo.ru/b8f7fe72
HE3aBHCHUMOTI'0 HACIICIOBAHUS ITPU3HAKOB
CuernieHHoe HaclleI0BaHNE TPU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yueHue
26 pe3y/IbTaTOB MOHOTHOPHIHOTO U 1 0.5 https://m.edsoo.ru/634751fe
JMTHOPUIHOTO CKPEIIUBAHHS Y IPO30(HIIBI
Ha TOTOBBIX MUKPOIIPEIIapaTax»
27 I'eneruka mona. HacnegoBanue npu3HaKoB, 1 hitps://m.edso0.ru/472b3f35

CHCIIJICHHBIX C ITOJIOM



https://m.edsoo.ru/b53dd961
https://m.edsoo.ru/121ae93a
https://m.edsoo.ru/4a9675c8
https://m.edsoo.ru/6e28ab92
https://m.edsoo.ru/5ccfbeb5
https://m.edsoo.ru/396ea3f2
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/96a7fce8
https://m.edsoo.ru/fad784a8
https://m.edsoo.ru/6373f7d2
https://m.edsoo.ru/2a4596e4
https://m.edsoo.ru/fc39b86c
https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/b8f7fe72
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/472b3f35

HN3menunBocTh. HeHnacienctBeHHas
M3MEeHYUBOCTh. JIabopaTopHas pabora Ne 6.
N3yuenne moauduKanmoHHON

28 1 0.5 https://m.edso0.ru/a81bbffl
U3MEHYMBOCTH, [TOCTPOECHHUE
BapHAaIMOHHOTO Psi/ia ¥ BAPHALIMOHHOM
KPHUBOW»
HacnencrBenHas n3MEHYHUBOCTb.

29 ﬁﬁ;ﬁiﬁoﬁI;;iffgﬁiﬁ;@ﬁ:im 1 0.5 https://m.edso00.ru/b3c33d24
MHUKpPOIIpEapaTax»

30 I'eHeTHKa 4yelloBeKa 1 https://m.edso0.ru/9a8c8d99
PesepBurlit ypok. O6001IeHHE 110 TEME

31 «HacnencTBeHHOCT U U3MEHUYUBOCTD 1 https://m.eds00.ru/879866c6
OpPraHU3MOB»

32 Cernekius Kak HayKa U IPOIIecc 1 https://m.edsoo.ru/fcf6d1d6

33 MeToibl U JOCTUKEHHUS CENEKIIMU PACTEHUI 1 hitps://m.edsoo.ru/aeal7cic
U KUBOTHBIX

34 BbroTexHOI0THs KaK oTpacib MPOU3BOACTBA 1 https://m.edsoo.ru/b94f9a7e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



https://m.edsoo.ru/a81bbff1
https://m.edsoo.ru/b3c33d24
https://m.edsoo.ru/9a8c8d99
https://m.edsoo.ru/879866c6
https://m.edsoo.ru/fcf6d1d6
https://m.edsoo.ru/aea17cfc
https://m.edsoo.ru/b94f9a7e

11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema YpoKka Beero K()HTp()ﬂ],HLIe HpaKanecKHe 06pa30BaTeJ1Ll-Ible
padoThI padoThI pecypchl
1 DBOJIIOIHS M METO/IbI €€ U3YyUeHHS 1 https://m.edsoo.ru/f765e251
2 if;}gﬁi DASBITIR HpEAcTaRicHt 06 1 https://m.eds00.ru/f7236852
3 MHUKPO3BOIFOLIHS 1 https://m.edsoo.ru/92e2cb7c
[MomynsAtus Kak 3JeMEHTapHas ¢IUHULA
4 ;ﬂiﬁ%ﬁiﬁ:ﬁ:gg;gsifopmﬂ padora 1 0.5 https://m.edsoo.ru/6¢c23fccc
MOP(OIIOTHYECKOMY KPUTEPHIO»
5 iBOI/JII)nyI?Il/III//IIe CHIIBI (3]ICMEHTAPHbIC (GaKTOPDI) 1 https://m.edsoo.ru/c9ca7ec2
6 EcrecTBeHHBIIT 0TOOpP U €ro (GOpMBI 1 https://m.edsoo.ru/6e175a57
Pe3ynbTaTe! 3BOMIOLMK:
MPUCIIOCOOJICHHOCTh OPTaHU3MOB U
7 BH1000pa3zoBanue. Jlaboparopuas padota 1 05 https://m.edsoo.ru/2d74ae19
Ne 2 «Onucanue npucrnocoOIeHHOCTH ' — '
opraHusMa u €€ OTHOCHUTEIHLHOTO
XapakTepay
8 HamnpaBneHust 1 myTH MaKpO3BOIIOLIUH 1 https://m.edsoo.ru/cec9b353
9 HeoOpaTtumocThb 3BOTIOLUH 1 https://m.edsoo0.ru/88f6dcd6
10 Eg;gf;ﬁmmm Ha 3eMIIe M METOALI e¢ 1 https://m.edso0.ru/19b89985
11 g:;§:e351 MPOHCXOIGICHIBL KHSHH Ha 1 https://m.edsoo.ru/7f268f1e
12 Ezgii?;i{”‘m“ Ha 3eMIIe 11O Opam i 1 https://m.eds00.ru/45189341
13 Ooommeommonononn i 05 hitpsiim.edsoo.ru/f256a36h



https://m.edsoo.ru/f765e251
https://m.edsoo.ru/f7236852
https://m.edsoo.ru/92e2cb7c
https://m.edsoo.ru/6c23fccc
https://m.edsoo.ru/c9ca7ec2
https://m.edsoo.ru/6e175a57
https://m.edsoo.ru/2d74ae19
https://m.edsoo.ru/cec9b353
https://m.edsoo.ru/88f6dcd6
https://m.edsoo.ru/19b89985
https://m.edsoo.ru/7f268f1e
https://m.edsoo.ru/45189341
https://m.edsoo.ru/f256a36b

[TpakTrueckas padota Ne 1 «M3yuenue
HCKOIIAeMbIX OCTATKOB PACTEHUM U
KUBOTHBIX B KOJUICKIIHSIX)»

COBpeMeHHaﬂ CUCTEMA OPraHUYECKOIO

14 1 https://m.edsoo.ru/58f9116e
Mupa

15 DBOJIIOIHS YeIOBEKa (aHTPOIIOTreHE3) 1 https://m.edsoo.ru/b4c1d468

16 Jpwxyimue cutb (Gaxropo) 1 https://m.edsoo.ru/7ad55eb9
aHTPOIIOreHe3a

17 OCHOBHBIE CTaIMH HBOJIIOLIMH YEIOBEKA 1 https://m.edso0.ru/81d88b86

18 HenoseueckHe pachl H MPUPOHKIC 1 https://m.edsoo.ru/2374alel
aJIanTanyy YeJ0BeKa
PesepBHrlil ypok. O6001IeHHE 110 TeMe

19 «BO3HUKHOBEHHE U PAa3BUTHUEC KU3HHU Ha 1 https://m.edsoo.ru/dd4662c2
3emie»

20 DKoJorus Kak HayKa 1 https://m.edsoo.ru/abf8cb57

21 gng;’;:fmamﬂ 11 oKoJIOTHACCRIC 1 https://m.edsoo.ru/9d2ca73f
AbGuotudeckue daxkropsl. JJabopaTtopHas
pabota Ne 3. «Mopdomnoruueckue

29 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT 1 05 https://m.eds00.ru/afad9188
obutanus». JlabopatopHas padora Ne 4.
«BnusiHMe cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»

23 buoruueckue GpakTophl 1 https://m.edso00.ru/a4928c61
DKOJIOTHYECKHE XapaKTePUCTUKU

24 jﬁiﬁ’f{i‘:‘igﬁgﬁi’gg Jﬁfp‘l’% - 1 05 https://m.eds00.ru/d6945d54
BUJIOB PACTCHHI»

25 Coo0riecTBa OpraHU3MOB — OHOIEHO3 1 https://m.edso0.ru/88d19c62

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edsoo.ru/lead9dff



https://m.edsoo.ru/58f9116e
https://m.edsoo.ru/b4c1d468
https://m.edsoo.ru/7ad55eb9
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https://m.edsoo.ru/2374a1e1
https://m.edsoo.ru/dd4662c2
https://m.edsoo.ru/abf8cb57
https://m.edsoo.ru/9d2ca73f
https://m.edsoo.ru/afad9188
https://m.edsoo.ru/a4928c61
https://m.edsoo.ru/d6945d54
https://m.edsoo.ru/88d19c62
https://m.edsoo.ru/1ead9dff

OCHOBHBIE TTOKa3aTEIN YKOCHCTEMBI.

27 Dkonoruyeckue nupamusl. CBOHCTBA 1 https://m.edso0.ru/8ch85173
skocucteM. CyKieccust

28 [TpupoaHBIC SKOCHCTEMBI 1 https://m.edso0o.ru/738929d3

29 AHTPOIIOreHHBIE YKOCUCTEMBI 1 https://m.edsoo.ru/c5534e2d

30 buochepa — rrobanbnas sxocucrema 1 https://m.edsoo.ru/6¢4997cf
3emin

31 3aKOHOMEPHOCTH CYIICCTBOBAHHA 1 https://m.edso0.ru/c929ffbc
ounocdepsl

32 YenoseuecTBo B Ouochepe 3emiu 1 https://m.eds00.ru/482d6168

33 CocymecTsoBanHe Mpuposst 1 https://m.edsoo.ru/ee2b94a4
YeJI0BEYCCTBA

34 Obobmenne Temst «CoodmecTsa u 1 https://m.edso0.ru/82c3bb5f
HKOJIOTHYECKUE CHCTEMBI»

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOH
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

ChopMupoBaHHOCTb 3HAHMH O MecTe U POJU OMOJIOTHU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHMHBI MHUpPAa U HAy4dHOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekHBIX YUEHBIX-
OMOJIOrOB B pPa3BUTHE OHMONOrUH; (PYHKIMOHAIBHOM IPaMOTHOCTHU
YeJIOBEKaA JUIS PEIICHUS )KU3HEHHBIX 3a1a4

YMeHue pacKkphiBaTh COJACPKAHHE OWOIIOTUYECKUX TEPMHUHOB U
MOHSTHIA: JKU3Hb, KJIETKA, OpraHu3M; MeTa0oau3M (0OMeH BEUIeCTB U
MIpEBpAIllCHUE JHEPruu), TOMeocTa3 (CaMOpEeryJisius), ypOBHEBas
OpraHH3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEIPOAYKIINSA),
HACJIEJACTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE

YMenue  uznarate ~ Ouonoruueckue — Teopud  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.U. BaBwioBa) u yueHus (0 IUeHTpax MHorooOpasus U
MPOUCXOXKACHUS  KynbTypHbIX pactennit H.M.  Basuiosa),
OIPEIENATh IPAHMIIBI UX IPUMEHUMOCTH K KHBBIM CHUCTEMaM

YMeHue BiageTh METOJaMH HAy4YHOTO TMO3HAHUS B OHOJOTUH
(HaOro/IeHNe W OMMCAHMUE JKUBBIX CHUCTEM, IPOILIECCOB M SIBICHUU;
OpraHu3alsi ¢ TMpoBeIeHHE OMOJOTHYECKOro JKCIEPUMEHTA,
BBIIBDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
U CCIIEyEMbIMHU BEJIMYMHAMHU, 00BsICHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, HCIOJIB30BAHHBIX HAy4YHBIX IOHATHH, TEOpPUA U
3aKOHOB; YMEHHUE [eJaTh BBIBOJAbl HAa OCHOBAaHUHU IOJYYEHHBIX
PE3yIbTATOB)

VYmenune BBIACIIATE CYIICCTBCHHBIC IIPU3HAKKW BHUPYCOB, KIICTOK
MPOKAPUOT U DYKAPHUOT, OJHOKJIETOYHBIX M MHOTOKIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMPOIECCOB OOMEHa BEHIECTB W
IpEeBpalleHUs] YHEPIUU B KIIeTKe, (POTOCHHTE3a, IMIACTUYECKOTO U
DHEPreTUYECKOT0  OOMEHa, XEeMOCHHTEe3a, MHUTO03a, Meio3a,
OTIIOIOTBOPEHUS, PA3MHOXKEHUS, WHAUBHUIYALHOTO  Pa3BUTHS
opraHu3Ma (OHTOTeHe3)

YMeHHe TPUMEHATh TIOJYYEHHBIE 3HAHUS 11 OOBSICHEHHS
OMOIOTMYECKHUX TPOIIECCOB U SBJICHUM, /IS IPUHATHS MPAKTUYECKUX
pemieHuii B TOBCEAHEBHOM JKM3HH B IESIX OOCCIICUCHHS
0€30MacCHOCTH CBOETO 37I0POBBSI M 37I0POBBSI OKPYKAIOIIUX ITOJEH,
COOIOIGHUsT HOPM TPaMOTHOTO TIOBEJEHUS B OKPYKaIOIIeH
MPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIb30BAHUS
JOCTM)KCHUH COBPEMEHHOW OWOJOTUM W OMOTEXHOJIOTHH ISt
PAalMOHAIIBHOTO ITPUPOJOIIOIB30BAHUS

YMenue peuiaTh 3JICMCHTAPHBIC TCHECTUUYCCKHUE 3ala4yd HAa MOHO- U
}II/II‘I/I6pI/I}1HOG CKpCIIUMBAaHUE, CICIINICHHOC HACJICJOBAHUEC, COCTABJIATH




10

CXEMbl ~ MOHOTHOPHUIHOTO  CKpEIIMBAaHUSA JUIsl  TpeICKa3aHus
HaCJIeI0BAHMS IPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH Ja0OpaTOpHBIE U MPAKTHYECKHE pPabOTHI,
cobmoaTh TpaBwiIa MpH padoTe ¢ yd4eOHBIM M J1aOOPATOPHBIM
00opy1I0BaHHEM

YMeHue KpUTUYECKH OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAITUIO
OHMOJIOTMYECKOT0  COJACpKaHMS, BKIIOYAIOIIYI0 IICEBIOHAYYHBIC
3HaHUS W3 Pa3NUYHbIX HcTOUYHWKOB (CMMU, HaydHO-TOMYISIpHEBIE
MaTepHaibl); STHYECKHE ACIEKThl COBPEMEHHBIX HCCJCIOBAHUN B
OHOJIOrUY, MEIUIIMHE, OMOTECXHOJIOTHU

YMmenue co3naBatb COOCTBEHHBIE MMCEMEHHBIE  YCTHBIE COOOIIIECHMS,

00006111251 6MOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHHUKOB,
rPaMOTHO MCIOJB30BaTh MOHATUHHBIN anmapar OMOJIOTHI

11 KJIIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus

CdopMupoBaHHOCTh 3HAHUW O MECTE€ M POJU OUOJOTHU B CHUCTEME
HAayYHOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OpPMHUPOBaAHUU
COBPEMEHHOM E€CTECTBEHHO-HAyYHOM KapTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX U 3apyOekHbIX YUEHBIX-
OMOJIOroB B pa3BUTHE OMOJOrMH; (PYHKIMOHAIBHOM I'PaMOTHOCTH
4eJIOBEKA JJIS PELIEHUS )KU3HEHHBIX 3a/1a4

YMeHue packpblBaTh COJEpKaHUE OHOJIOIMYECKHMX TEPMUHOB U
MOHATHUI: BUJI, TIONMYJISIIHS, TEHOPOH]I, SBOJOIUS, TBUKYIINAE CHIIBI
(axtopsr) IBOJIIOLINH, IpUCIOCOOTIEHHOCTh OpPraHHU3MOB,
BUJI000pa30OBaHWe,  JIKOJIOTHYECKHE  (PaKTOpBl,  DKOCHCTEMA,
IOPOAYLEHThl,  KOHCYMEHTBI,  PEIyLEHThl, LEeNu  I[UTaHUA,
AKOJIOTUYECKasl MUpaMuia, OrnoreoreHos, ornochepa

YMeHue uznaratb OMOJOTHYECKHE TEOPUH (IBONIOIIMOHHAs Teopust Y.
JlapBuHa, CHHTeTHYEeCKass TEOpHs  HBOJIOIMH), 3aKOHBl U
3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K.M. bapa, yuepenoBanus
rTIaBHBIX HarpasieHUH u myteit sBomtonuu A.H. CeBeprioBa, yueHus
o Ouocdpepe B.M. Bepnaackoro), omnpenensTb TpaHUIBl HX
IPUMEHUMOCTH K KHMBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TO3HAHUS B OHOJOTUH
(HaOro/IeHNe W OMMCAHME JKUBBIX CHUCTEM, IMPOIIECCOB M SIBICHUU;
OpraHM3ais ¥ TMpOBeIeHHE OHUOJOTHMYECKOTO JKCIEPUMEHTa,
BBIJIBM)KEHWE  THUIOTE3bl;  BBISIBIIEHWE  3aBUCUMOCTH  MEXIY
UCCIIETYyEMBIMU BEJIMYMHAMH, 00BSICHCHHE MOJIYYEHHBIX
pe3ynbTaTOB, HCIOJIB30BAHHBIX HAy4YHBIX TOHATHH, TEOpPHUA U
3aKOHOB; YMEHHUE [IeJaTh BBIBOJbl HA OCHOBAaHUHU TMOJYyYEHHBIX
PE3YIHTATOB)

VYMmenue  BBIACIATH CYILLIECTBEHHbIE  MPHU3HAKU CTPOEHUS
OMOJIOTUYECKNX OOBEKTOB: BHUIOB, TMOMYJSALHUA, TPOIYIEHTOB,
KOHCYMEHTOB,  PEIYIEHTOB, OWOTEOIICHO30B M  JKOCHCTEM;
0COOCHHOCTH MPOIIECCOB HACJIEICTBEHHOMN W3MCHUYHBOCTH,




€CTECTBEHHOTO OTOOpa, BHA000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPTaHW3MOB, JEUCTBUS SKOJOTHYECKHX (DAKTOPOB HA OPraHU3MBEI,
IepeHoca BeUIeCTB W IOTOKAa DJHEPrMM B JKOCUCTEMaX,
AHTPOIIOT€HHBIX M3MEHEHHUI B HKOCHCTEMAx CBOEW MECTHOCTH,
KpYroBOpOTa BEUIECTB U OMOre0OXMMUYECKUX LIUKIIOB B Onocdepe

VYMeHue [OpUMEHATh IOJNyYeHHble 3HaHus i OOBSICHEHUs
OMOJIOIrMYECKUX IPOLECCOB U SIBJICHUM, /Ul IPUHATUS PAKTUYECKUX
pelieHU B IOBCEJHEBHOM JKM3HM B ILelniX oOecrnedeHus
0€3011aCHOCTH CBOETO 3710POBbSl U 370POBbsI OKPYKAIOUIUX JIIOJEH,
COONIIOJIEHUs] HOPM TPAMOTHOTO IIOBEJEHHUS B  OKpY’Karolen
OPUPOJHON cpele; NMOHMMAaHME HEOOXOIMMOCTH HCIOIb30BAHUS
JOCTMDKEHUI ~ COBpEMEHHOM  Ouosioruu Ui palMOHAIbHOTO
IIPUPO/IONOJIB30BaHUS

YMeHue pemaTs JIeMeHTapHbIe OMOJIOTHYECKUE 3a/1a4i, COCTaBIATh
CXEMBbI IIepeHO0Cca BEUIECTB M SHEPTUU B SKocUcTeMax (I[EeNH MUTaHMUs)

VYMeHue BBIIOJHATH J1a0OpaToOpHble M IpPaKTUYECKHE pPabOTHI,
coOnronarh mIpaBuia Npu pabore ¢ y4eOHbIM U J1a0OPaTOPHBIM
o0opynoBaHEM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 TCEBIOHAYUYHBIE
3HaHUSA W3 pazau4HbIX HcTouHUKOB (CMMU, HaydyHO-momyssipHbIE
MaTepuabl); pacCMaTPUBATh II00ATBHBIE SKOJIOTHYECKHUE MTPOOIEeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO
MTO3ULINIO
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YMeHue co31aBaTh COOCTBEHHbBIE TUCHbMEHHBIC H YCTHBIE COOOICHHUS,
000011251 GMOTOTHYECKYFO MHPOPMAITUIO U3 HECKOJIBKHX HCTOYHUKOB,
IPaMOTHO MCII0JIb30BATh MOHATHIHBIN armapaT OHOJIOTHH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

buosnorns xak HayKa

11

1.2

2.1

2.2

buonoruss — Hayka o »xuBoi mnpupozae. Ponb Ouonoruu B ¢dopmMupoBaHuU
COBpPEMEHHOI Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJOTUYECKUX HAYK
Metoapl TO3HAHUS KUBOW MPHPOJBI (HAOIIOACHUE, SKCIIEPUMEHT, OMMCAHHE,
u3MepeHue, Kiaccupukanus, MOJEIMpPOBaHHE, CTaTHCTUYecKas o00paboTka
JTAHHBIX )

JKviBbIE cHCTEMBI U X OpraHu3aIus

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: onosorun. CBOMCTBA
OMOCHCTEM | UX pa3sHoOOpa3ue

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJISIPHO-TEHETUUYECKUH, KIETOUHBIH,
OpraHU3MEHHBIN, OMYIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIN

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHKpO3JIEeMEHThl. Boma wu MuHepaibHbie BemiecTBa. DYyHKIMM BOIBI U
MHUHEpaJIbHBIX BEIIECTB B KiieTKe. [loanepkaHne 0CMOTHYECKOTO Oaanca

3.2

3.3

3.4

3.5

3.6

3.7

benku. CocrtaB u crpoeHue OelKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3zameHumMble ¥ 3aMEHHMMbIE AMUHOKHCIOTBHI. AMUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OEITKOBON MOJIEKYJIbI (IIEPBUYHAS, BTOPHUHAs, TPETUYHAS U
YeTBEpTUYHAsl CTPYKTypa). XUMHUYECKHUE CBOMCTBa OenkoB. buonormueckue
byHKIIMN OEIKOB.

®epMeHTHI — OMoJIornuecKue Karanu3aropel. CTpoeHne GpepMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas cneuuduuHoctb. Kodepmentsl. Buramunsl. Orianuus
(EepMEHTOB OT HEOPraHMYECKUX KaTaJIN3aTOPOB

VYraeBoJbl: MOHOCaxapu/ sl (IIF0K03a, pubo3a U Ae30Kcupr003a), Jucaxapuabl
(caxaposa, JlakTO3a) W TOJUcCaxapuibl (Kpaxmaj, TJIUKOTeH, IeJIII0JI03a).
buonorndeckue pyHKIUN YTIeBOOB.

Jlununpr:  Tpurnuuepuabl, crepounsl, Qochomunuael. ['mapoduabHO-
rusipooOHble cBoMcTBa. buonormdeckune ¢yHkuuu maunuaos. CpaBHeHHe
YIJI€BOJIOB, OEIKOB U JUIUAOB KAK HICTOYHUKOB SHEPTUU

Hyxnennossie kucnorsl: JIHK n PHK. HykiieoTu sl — MOHOMEpBI HyKJIEMHOBBIX
kucinoT. Ctpoenune u ¢ynkuun JIHK. Crpoenmne n ¢dynxnuun PHK. ATO:
CTpoeHHe U PyHKIUU

Huronorusa — Hayka o kierke. Knertounas teopusi. MeToapl M3y4eHust KJIETOK

KreTka xak 1enocTHast xuBas cucreMa. OOIIMe MpU3HaKU KIETOK: 3aMKHYyTast
HapyxHass MeMOpana, monekynsl JJHK kak reHeTudeckwii ammapar, cucreMa
cuHTe3a OeJka

Tunsl KI€TOK: dyKaproTHdecKas U npokapuotudeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTudeckoi kietku. Kierounas crenka Oakrepuil. CTpoeHue
AYKAPUOTHYECKON KIJIETKH. OCHOBHBIE OTIMYMS PACTUTEIBbHOW, KUBOTHOW W
I'pUOHOH KIIETKU

3.8

IToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAsl CTEHKAa, INIMKOKAJIMKC, HMX
¢ynkuu. [lnazmarnyeckas memOpana, e€ coiictBa u pynkuuu. Lutoruazma u
e€ opranouapl. OgHOMEMOpaHHbIE OPraHOMbI KJIETKH: 3HJOIUIa3MaTHYecKas




3.9

cetb (DIIC), ammapar [ombmxu, Jm30combl. [loyaBTOHOMHBIE OpPTraHOUIBI
KIJICTKHU: MUTOXOHAPHWHU, TUIACTUIBI. Hponcxoxc;[eHHe MI/ITOXOHI[pI/Iﬁ U 1J1acCTua.
Bunsl mnactun. HemeMOpaHHbIE OpraHOHIbI KJIETKH: PUOOCOMBI, KJIETOYHBIN
LIEHTP, PECHUYKH, )KI'yTUKU. DYHKIIMM OPraHOUIOB KIETKU. BriroyeHust

SAnpo — peryasTopHblii neHTp KieTkd. CTpoeHHe spa: siiepHas 000JIouKa,
KapHuoIlLIa3Ma, XpOMATHH, SIAPBIIIKO. XpPOMOCOMBI

3.10

TpchnopT BE€IICCTB B KJICTKEC

X(HSHCI[GHTGJ’IBHOCTB KJICTKHU

4.1

4.2

4.3

OOMeH BemecTB, WM METaboau3M. ACCUMIIISIMS (TUIACTUYECKHH OOMEH) U
JUCCUMIIIALINS (PHEPTeTUUECKU OOMEH) — JIBE€ CTOPOHBI €AMHOTO TpoIecca
MeTrabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPo(HBIN 1 TeTepoTpodHbIH. Pob
(dbepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIETKE

®dotocunTe3. CBeToBas 1 TeMHOBast (pasbl hoTocuHTe3a. Peakium porocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A JJIs )KU3HU Ha 3emiie.
Bnusinue ycnoBuii cpensl Ha (OTOCHHTE3 W CHOCOOBI IMOBBIIMICHUSI €TO0
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIUe OakTepuu. 3HAYCHHE XEMOCHHTE3a s
JKU3HU Ha 3emIie

DHepreTuyeckuii oOMeH B KieTke. PaciiersieHue BeIIECTB, BBIJCICHHE U
AKKyMYJIUPDOBaHHME SHEPTUM B KJETKe. JTambl HHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Bujbl. KucnopoaHoe okucieHue, Win KJIETOYHOE
npixanue. DG GeKTHBHOCTh SHEPTeTUYECKOro 0OMeHa

4.4

4.5

5.1

5.2

Peakiun marpuyHoro cuHTe3a. [eHernueckas wuHdopmamus wu JHK.
Peanu3zanus reHerrmueckoi nHdopManuy B KieTke. [ €eHETUYECKUH KO U €ro
cBoricTBa. Tpanckpumnmus — Matpudnbiid cuHTe3 PHK. Tpancnsanus — 6nocuaTe3
oenka. KogupoBanue amuHokuciot. Poss pubocom B buocuHTe3e Oenka

Heknerounsie ¢opmbl xu3Hu — BUpYychl. Mcropust oTkpsitus Bupycos (/1.1.
MBanoBckuit). OCOOEHHOCTH CTPOCHUS W KHU3HEIAEATEILHOCTH BHPYCOB.
bakrepuodaru. bone3snum pacTeHuil, *KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc ummynonegpumra yenoseka (BUY) — Bo3oynutens CITN/a.
[IpodunakTruka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIE€BaHHI

Pasmuoxenne n HHAWBHUAYAJIbHOC PA3BUTUC OPTraHU3MOB

Knerounslii 1MKI, WIM KU3HEHHBIM HMKI KieTku. MHrepdaza u muTo3.
[Ipoueccel, nmporekaromue B uHTEpdaze. Permkanus — peakuus MaTpUUHOTO
curre3a JIHK. Crpoenune xpomocoM. XpoMOCOMHBIM Ha0Op — KapHOTHIL
JuniaouaHbIi W TAalIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
[{uTomOrn4ecKkue OCHOBBI PA3MHOKEHHMS W HHAWBHUIYaJIbHOTO DPa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — murto3. Cragum murosa. IIpoueccsl, mpoucxonsamue Ha
pa3HbIX CTaAUAX MUTO3a. bronornueckuit cMpIca MUTO3a

@®opMbl pa3MHOKEHHUsI OpraHU3MOB: Oecriosnoe U mosnoBoe. Buabl Oecrionoro
pPasMHOXKEHUs: JIeJIeHHEe HaJBOE, TOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE Pa3MHOKEHHE. HckyccTBeHHOE
KJIOHUPOBAHHE OPTaHU3MOB, €r0 3HaUEHHE IS CeJIEKLIUU

5.3

[TonoBoe pazMHOXKEHHUE, €T0 OTJIMYHUS OT OECIIONOTO.

Meiio3. Cragum wmeitosa. IIporeccel, mpoucXosnue Ha CTaAusIX Meio3sa.
[loBenenne xpomocom B Meiio3e. Kpoccunrosep. buonormdeckuil cMbicin u
3HaYCHHUE Meio3a




5.4

5.5

["amerorenes — nporecc 00pa3oBaHUs MOJOBBIX KIETOK y *KHUBOTHBIX. [TooBBIE
JKEJIe3bl: CEMCHHUKH U SMIHUKU. OOpa30BaHUEe U Pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30U/1, SIMIIEKIeTKa) — CliepMaTorenes u oorere3. OcobeHHOCTH
CTpOEHUS SHIEKIETOK U ciepMaTo30u10B. OmnonorBopenue. [lapreHorenes

WnauBunyanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpPHOHAIBHOE  pPa3BUTHE
(sMOpuorenes). Otarbl SMOPUOHATILHOIO PA3BUTHSL Y IO3BOHOUYHBIX KUBOTHBIX:
npo0iieHue, racTpysius, opraHorenes. IlocramOpuonansHoe pazButue. TuIb
HOCTAMOPHOHAIIBHOTO PAa3BUTHA: MpsIMOE, HenpsiMoe (JIMYMHOUYHOE). BinsHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIC
YPOZACTBA.

Poct u pasButne pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHMs: CTPOCHHE
CEMEHM, CTaNH Pa3BUTHS

HaCJ'Ie,I[CTBeHHOCTI) N U3MCHYHUBOCTHb OPIraHM3MOB

6.1

[IpenMer u 3amauu reHeTuky. Micropus pa3BuTusa reHeTUKU. Bkiiaa poccuiickux
U 3apyOeXHBIX YUY€HBIX B PpPa3BUTUE TEHETUKH. METOAbl TE€HETUKH
(TuOpUIONOTUYECKUI,  LIUTOTEHETHYECKHH, MOJICKYISIPHO-TEHETUUYECKHIA).
OCHOBHBIE T€eHETUYECKUE TTOHATHUS. | eHeTHYecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEeMax CKpellMBaHUN

6.2

3aKOHOMEPHOCTH Hacjel0BaHUs NPU3HAKOB, yCTaHOBJIEHHble . MeHnenem.
MonorubpusnHoe ckpeuBaHue. 3akOH eIuHOOoOpas3ust IMOpHUIOB HEPBOTO
nokosieHus. [lpaBuio nOMHUHHMpPOBaHMS. 3aKOH pACUICIUICHUS IPU3HAKOB.
['unoTe3a ynctoTsl raMet. [loaHOE M HEMOJIHOE JOMUHUPOBAHUE.
Jurubpuanoe ckpemmBanue. 3aKOH HE3aBUCHUMOT'O HACIICAOBAHUS MTPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIMBaHUA. AHATU3UPYIOIIEe
cKpelmyBaHue. lcronb3oBaHME — AHAIM3HPYIOIIETO  CKpEIMBAaHUA IS
oTpezieNieHus] TeHOTHIIa 0CO0U

6.3

CueruieHHoe HacienoBaHue npusHakoB. Padora T. Moprana no cuenjieHHOMY
HACJICJOBAHWIO TEHOB. HapymieHume cuoeruleHMs TE€HOB B pe3ysbTare
KpOCCHUHIOBepa. XPpOMOCOMHAs TEOpHUs HACIECACTBEHHOCTH. I'eHeTndeckue
KapTHI.

I'enetuka mosa. XpoMOCOMHOE OINpEIENIEHUE Toja. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['oMOraMeTHsle M TeTeporaMeTHsle opraHu3Mbl. HacimenoBanue
IIPU3HAKOB, CLICIUICHHBIX C I10JIOM

6.4

N3meHunBOCTb. BHUIBI N3MEHUMBOCTH: HEHACIICACTBECHHAs U HACIIECTBCHHAs.
Ponp cpenpl B HEHacneACTBEHHOM WM3MEHYMBOCTH. XapaKTEPUCTHKA
MOJIU(PHUKAIMOHHON H3MEHYMBOCTH. BapHalMOHHBIM psJ U BapHallMOHHAs
kpuBas. Hopma peakuum npusHaka. KonmuecTBeHHBIE M KadeCTBEHHBIE
IPU3HAKU U UX HOpMa peakiui. CBolcTBa MOIM(UKAITMOHHOW U3MEHUMBOCTH

6.5

6.6

HacnencrBeHHas, WIM TE€HOTHMIIMYECKas, WM3MEHUYMBOCTb. KoMOMHaTHBHas
U3MEHYUBOCTh. Meiio3 U TOJOBOM MpoIecC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTanMoHHas M3MEHYMBOCTh. Kitaccudukamuss MyTaruii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M MpUYMHbI MyTaluili. MyTareHHbIe
¢dakTopsl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW HM3MEHYMBOCTH
H.W. BaBunosa

I'enetuka uenmoBeka. Kapuorunm wyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
4eJI0BeKa: reHEAJIOTNYECKUH, ONM3HEIIOBBIH, LUTOT€HETUUECKU,
OMOXMMHYECKUH, MOJEKyIspHO-TeHeTndeckuil. COBpeMEHHOEe Ompe/eseHne
TEHOTUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUIIMPOBAHUE, B TOM YHCIIE C
nomompbio [II[P-ananu3a. HacnencrBennsie 3a00eBaHusI YeOBEKAa: T€HHBIE




7.1

001e3HH, O0JIE3HU C HACJIECTBEHHON MPEIPACIOI0KEHHOCTBIO, XPOMOCOMHBIE
6one3nn. CoMaTHUECKUEe W TeHEpaTUBHbIE MyTallMH. [IpUHIMIIBI 370POBOTO
o0Opa3a KW3HM, JAWArHOCTUKH, MNPO(UIAKTUKM U JICUEHUS TI'CHETUYECKUX
Oone3Hel. Menuko-reHeTu4ecKoe KOHCYJIbTUPOBaHHUE. 3HaueHue
MEIUIUHCKOW TE€HETUKH B NPEJOTBPALICHUHM U JIEYEHUH T'€HETUYECKUX
3a00JIeBaHU YeJIOBEKA

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka MU Tpolecc. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yyenne H.M. BaBuioBa o0 1ieHTpax MNPOUCXOXKIECHUS KM MHOTO0Opasus
KYJIBTYPHBIX pacTeHui. L[eHTpbI MPOUCXOKICHHS JOMAITHHIX KUBOTHBIX. COpT,
opo/ia, ITaMM

7.2

CoBpeMeHHBIE METOJIbI CENICKIIMU. MacCOoBbIi M MHAMBUIYAJIbHBIA OTOOpPHI B
CEJIEKIIMM pAacTeHUM M *KUBOTHBIX. OLIEHKa 3KcTepbepa. biIM3kopoicTBEHHOE
cKkpemuBanue — UHOpuAMHT. Yuctas nuHusa. CKpenMBaHUE YHUCTHIX JTMHUH.
I'ereposuc, wiu rubpugHas cuina. HepoactBeHHOE CKpelliuBaHue — ayTOPUINHT.
Otpanénnas rubpuguzanus u e€ ycrnexu. McKyccTBEHHBI MyTareHes u
MOJYYECHHUE TMOJUILIOUIOB. J[OCTHIKEHUSI CEJNEKUHMH PACTCHHM, )KUBOTHBIX H
MHUKPOOPTraHU3MOB

7.3
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1.2

buorexHonorus kak OTpaciib NPOU3BOJACTBA. ['€HHas HHXKEHepHs. OTarbl
coznanusi pekomOuHantHoW JIHK m Tpancrennsix opranmsmoB. Kierounas
ukeHepus. Kierounele KyabTypbl. MUKpPOKIIOHATBHOE  Pa3sMHOKECHHE
pactenuii. KiloHMpoBaHHE BBICOKOIIPOIYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX
OpPraHu3MOB. DKOJOTHUYeCKHe W 3Thdeckue mpodiembl. [MO — reHeTnuecku
MO (UITPOBaHHBIE OPTaHU3MBbI

IIpoBepsieMblii 31eMEHT COAEPKAHUSA
OBOJIIOIMOHHAS OMOJTOTUSA

DBOJTIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeugnerenbctBa 3BojtouuHd. [lajgeoHTonOrnyeckue: IMOCIEA0BATEIbHOCTD
IIOSABJICHUA BHIOB B MMaJ€OHTOJIOTHIECKOM JICTOIMUCHU, TCPEXOAHBIC q)OpMI)I.
buoreorpaguyeckue: cxonctBo u paznuuue (ayH U (IOp MaTepUKOB U
OCTPOBOB. OMOPHOJIOTMYECKHE: CXOJACTBA U pa3ivuus SMOPHUOHOB pa3HbIX
BUJOB  TO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMHYECKHE:  T'OMOJIOTUYHBIE,
AdHaJIOTUYHBIC, PYAUMCHTApPHBIC OpTaHkl, aTaBU3MBI. MOJ'IGKy.]'IprHO'
OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX
METa0OJMYECKUX MyTEH Y BCEX OPTaHU3MOB

OpomtormonHas Teopuss Y. Jlapsuna. Ilpennochiiku BO3HUKHOBEHUS
JapBUHU3MA. J[BHOKyIIue CHIIBI 3BOJIIOLMHU BUAOB 1o [lapBuHy (M30BITOYHOE
pa3MHOXKEHHE ITPU OTPAaHUYEHHOCTH PECYPCOB, HEOPEIEIEHHAS U3MEHUNBOCTbD,
60opb0a 3a CyILIeCTBOBaHUE, ECTECTBEHHBIH 0TOOD)

1.3

Cunrernueckast teopus osBomouuu (CTD) M OCHOBHBIE €€ MOJIOKEHHUS.
Muxkposomtonus. [lonynsanus Kak eIMHUIA BUAA U DBOJIOLUN
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JBwxyue cuibl (PpakTopbl) 3BOJIOLMU BUAOB B mHpupoae. MyTanMoHHbBII
MpoLecc 1 KOMOMHATHBHAsT U3MEHYMBOCTD. [lomynsnuoHHbIe BONHBI U Japeid
reHoB. M3omsmus u murpauus. EcrecTBeHHbIN 0TOOp — Hanpapistomuil pakTop
sBOMIOLIU. POPMBI €CTECTBEHHOTO 0TOOPA.




1.5

[TprcrocoONeHHOCTh OpPraHM3MOB Kak pe3yibTaT »dBOJIONUH. [IpumMepsl
MPUCTIOCOOTICHNUN Y OpraHu3MoB. ApoMOp(O3bI U UANOAANTALINY.

Bun wu  BugooOpazoBanme. Kpurepum Buma. OcHOBHBIE  (OPMBI
BHI000pa30BaHus: reorpaduueckoe, SIKOIOrHIecKoe

MakposBomronst.  PopMbl  3BONIOUMHU:  (UIETHYECKAsi, JAWBEPreHTHAs,
KOHBEpIreHTHasi, napasuienbHas. HeoOpaTuMocTh 3BONTIOLMU

Bo3unknoBeHue u Pa3BUTHC )KU3HU Ha 3emie

2.1

JloHayuyHble MNpENCTaBICHUS O 3apOKICHUM KW3HU. HayuHble rumoressl
BO3HUKHOBEHHUS JXKM3HHM Ha 3emiie: aOMOTreHe3 W MaHChepMus. XHUMHYECKas
3BOJIOLHUSA. OJKCHEPUMEHTAIBHOE IOATBEPKACHUE XUMHUYECKON 3SBOJIOLHUU.
HavaneHbie Taner Ouonorunyeckoit 3pomroruu. ['unoresa PHK-mupa. IlepBeie
KJIETKU U UX 3BOIIOLKA. POPMHUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPIaHU3MOB

2.2

2.3

Pazputue xu3Hu Ha 3emsie mo spaM W nepuoaam. Karapxel. Apxeickas u
nporepo3oickas apbl. Ilaneosoiickas spa u €€ mepuoabl: KEeMOPHUICKUH,
OpJIOBUKCKUMN, CUJIYpUHCKHUI, JI€BOHCKMH, KAMEHHOYTOJbHBIN, NEPMCKUM.
Me3o30iickas 3pa 1 €€ Iepuobl: TPUACOBBIN, FOPCKHI, MEJIOBOM.
KaiiHozoiickass 2pa u e€ Tepuoabl: TMaJCOrCHOBBIM, HEOTC€HOBBIH,
AQHTPOIIOTCHOBBIA. XapaKTepUCTHUKA KIMMara M T'EOJOTMUYECKHX IPOIECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEIBHOTO U JKUBOTHOTO MUPa. ApOMOP(O3bI
y pacTeHuii u >KUBOTHBIX. [losiBJIeHHe, paclBeT U BBIMUPAHHE TPYII YKUBBIX
OpraHU3MOB

Cucrema OpraHMYecKOro MHpa Kak OTpakeHue -HBoytouud. (OCHOBHbIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHu3MOB

2.4

2.5

OBonronus 4esnoBeka. AHTPOIONOIUs Kak Hayka. Pa3Burue mpencraBiieHUN o
MIPOUCXOXKACHUN 4YesoBeka. Meronbl u3ydeHusl aHTpororeHeza. CxoacTsa u
pa3auuus 4eJIOBEKA U )KMUBOTHBIX. CUCTEMATUUYECKOE ITOJIOKEHHE YEIIOBEKA.
JBmxymue cuiibl (pakTopsl) anTponoreHesa. HacnencTBeHHas ”3MEHYMBOCTD U
ecTecTBeHHbIN 0TOO0p. OOmecTBeHHBINH 00pa3 *KHU3HH, M3TOTOBJIECHUE OpYyIUil
TpyJa, MbIIIIJIEHUE, PEUb

OCHOBHBIE CTaJMM W BETBMU SBOJIOIMHM YEJIOBEKAa: aBCTPAJONUTEKH, YUenoBek
ymenslid, YenoBek MNpsAMOXonsdlui, YenoBeK HeaHAEPTAIbCKUM, Yenosek
pasymublii. Haxoaku uckonaembIX OCTaHKOB, BpEMsI CYIIECTBOBaHHUs, 00IacThb
pacrpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OpYAUs

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBIINE Pachl: €BPOIICONIHAS (EBpa3uiicKas),
HETpO-aBCTPaJIOUIHAS (axBaTopHalIbHAs), MOHTOJIOMAHAS (a3marcko-
amepuKkaHckas). UepTbl NPUCIIOCOOTICHHOCTH TPEICTABUTENEH YeTOBEUECKHX
pac K YCIOBUSIM cyliecTBoBaHMs. EnuHCTBO denoBedeckux pac. Kputuka
pacuszma

3.1

3.2

3.3

OpranusMbl 1 OKpyXkarouias cpeaa

Okosiorus Kak Hayka. 3alaud M pa3fjelibl 3KOJIOIMH. MeToabl 9KOJIOTMYeCKUX
UCCleIoBaHUi.  DKosorndeckoe  MupoBo33peHue.  Cpensl  oOuTaHUsA
OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/IylIIHAs], IOYBEHHAsI, BHYTpUOPraHU3MEHHas

Oxonornueckue  ¢aktopsl. Knaccudpuramus dIKOTOTHYECKUX  (PaKTOPOB:
abuoTuveckre, OMOTUYECKHUE M AHTPOIOTCHHBbIE. J[eHCTBUE 3KONOTHYECKUX
(hakTOpPOB HA OPTAaHU3MBI

Abunotnyeckue (GakTophl: CBET, TeMIepaTypa, BIaXHOCTb. POTOMEPUOIU3M.
[Ipucnocobnenuss OpraHu3MoB K JEHCTBHIO aOMOTHYECKHX (HaKTOPOB.
buonornueckue puTMsl




3.4

3.5

4.1

4.2

4.3

4.4

4.5

buotnueckue dakropbl. Buapl OMOTHYECKUX B3aUMOJEHCTBUM: KOHKYPEHITUSA,
XHUITHUYECTBO, Mapa3uTH3M, MYTyalu3M, KOMMeEHCalu3M (HaxJ1eOHHYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HeWTpanu3M. 3HaueHHe OHOTUYECKUX
B3aMMOJICHCTBHIA IS CYIIECTBOBAHHUSI OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX

DKOJIOTHUECKUE  XapaKTepUCTUKU mnonyiasiuud. OCHOBHBIE — IIOKa3aTelnn
MOIYJIALUNA: YHUCIEHHOCTh, INIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpauus. JIMHaMuKa YUCIEHHOCTH MOMYJISLNU U €€ PETYJIISALUS

Coo0111ecTBa 1 DKOJIOTUYECKHUE CUCTEMBI

CoobmiecTBO Opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
NPOCTPaHCTBEHHAsA, Tpoduyeckas (mmmieBas). Bunel-nomunantel. CBsi3u B
ouoreHose

DKonoruyeckue cuctembl (9Kocucremsbl). [loHsiTHe 00 9KocucTeMe U
ouoreoneHose. DyHKIHOHAIbHBIE KOMIIOHEHTbl 3KOCHUCTEMBL: IPOJYLEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BeLIECTB U MOTOK SHEPruud B
skocucreme. Tpoduueckue (MuIIEeBbIe) YPOBHU SKOCUCTEMBI. [InieBble nenu u
cetu. OCHOBHBIE TIOKa3aTelIM SKOCUCTEMBL: OuOMacca, IPOAYKLUS.
DKOoJIOTHYecKHe MUpaMU/Ibl: MPOIYKIMH, YUCIEHHOCTH, Ouomacchl. CBoHCTBa
9KOCHUCTEM: YCTOMUUBOCTB, cCaMoperyiisinus, passutie. Cykueccus

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOTO MIIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOTEHHBIE  JKOCHUCTEMBL.  ATPO’KOCHUCTEMBI.  YPOOIKOCHCTEMBI.
Bronornveckoe n X031HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak QakTop ycToWuuBocTH dKocucTeM. (CoxpaHeHHe
OHMOJIOTMYECKOT0 pa3HooOpasust Ha 3emiie

VYuenue B.M. Bepnanckoro o Oumoctepe. I'panumbl, coctraB W CTpPyKTypa
6uocdepsl. XKupoe BemectBo u ero pynkuuu. OcodeHHocTH OHOchepsl Kak
rio0anpHOM 3KocucTeMbl. JlMHaAMHMUYecKoe paBHOBECHE UM OOpaTHasi CBSI3b B
6uocdepe. KpyroBopoTsl BelecTB M OMOr€OXMMHYECKHE LHKIIBI 3JIEMEHTOB
(yrnepona, azora). 30HaIbHOCTH OMOcdepbl. OCHOBHBIE OMOMBI CYIITH

UYenoseuectBo B Ouochepe 3emiin. AHTpONOTEeHHBIE U3MEHEHUs B Ouocdepe.
I'mobGanpHBIE HKOIOTHYECKHE TTPOOIIEMBI.

OcHOBa palMOHAJIBHOTO YIOPAaBIEHUS TPUPOAHBIMU pecypcaMH U HX
ucrnoib3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIbI
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