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IHHOACHUTEJBHAA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIPEACIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBUIIN:
koHuentyanbable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHUS,
pe3yibTaToB O00y4eHHs U TpPeOOBAHUM K YPOBHIO MOJIIOTOBKHM BBITYCKHHUKOB, IOJOXEHUS 00
O0MMX LENSIX M MPUHIHUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS O crienupuke OUOJIOruH,
e 3HAYCHWU B IO3HAHWU S>KUBOM MPUPOIBI M OOECIEYEHHH CYLIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM ITOJIOKEHUSIM, ONPEAEICHbl OCHOBHbIE ()YHKLIUU MPOrpaMMBbl
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT npeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M Pa3BUTUS OOy4aroIIUMXCS CpeacTBaMu y4yeOHoro mpeamera «buonorusy,
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTIPYKTYpy, paclpellelieHue 10
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4EHHUs! y4yeOHOro martepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBs3€l, JOTMKH 00pa30BaTENbHOrO Mpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIINXCS.

B nmporpamme no OHOJOrMM TakKe YYMTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpEJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATENbHOCTH/y4eOHBIX NEHCTBUN 00yUYaromuxcs 1o
OCBOEHUIO COJIEpP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) pean30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX ¢ (POPMUPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMH  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
OpeICTaBIeHUH O 370pOBOM oOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupogHoii cpene. IloaToMy Hapsay ¢ H3ydeHHEM OOMEOMOIIOTHYECKUX TEOPHH, a TaKxke
3HAHUM O CTPOCHUU KUBBIX CUCTEM Pa3HOI'O PAHTa U CYIIHOCTH OCHOBHBIX IIPOTEKAIOIINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE HCIOIb30BAHUIO MOTYYEHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU IS PELICHUs NMPHUKIAIHBIX 3a/1a4, B TOM YHUCIIe: TPOPUIAKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJIOBEKA, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHS,
000CHOBaHMS 3KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JESATEIHLHOCTH 4YElIOBEKa Ha COCTOSIHHE NPUPOAHBIX |
UCKYCCTBEHHBIX SKOCHCTEM. YCHUJIEHHE BHUMaHMs K NPUKIAJHOM HANpPaBICHHOCTH Yy4eOHOIo
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHS YCIOBUH Uil peIIeHUs
OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro o0pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHEe y O0YYarOMUXCsS CIMOCOOHOCTH aanTUPOBAThCS K W3MEHEHUSM JTUHAMHUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MmecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOy4alOIIMXCSl MPEACTaBICHUH O HayyHOW KapTHHE MUDA,
pacmpsieT ¥ 0000IIaeT 3HaHK O KUBOW MPUPOJE, €€ OTIMIUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3MAaET YCIOBHS I TO3HAHUS 3aKOHOB KMBOM TNPHPOJIBL,
¢dopMupoBaHusa (YHKIIMOHATIHLHOW TIPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro oodpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOT'O OTHOILIEHHUS K ’KMBOH MPHUPOJIE U YETIOBEKY.

Bonbioe 3HaueHme OWONIOTHST HMMEET TaKKe [UIS pEIIeHHs BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oomuiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydyenne
onooruu obecrieunBaeT YCIIOBHS VTS dbopmupoBaHus WHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJBTYpBHI, CIOCOOCTBYET
UHTETpaluy OMOJIOTHYECKUX 3HAHWUHU C TMPENCTABICHUSMH W3 JPYTUX YYEOHBIX MPEIMETOB, B
Y4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MTpeJHa3HAUYCHUH Y4eOHOTO



npeamera  «bUONOTHS» COCTaBUIM OCHOBY Ui OIpENeNieHHs MOJIXOAOB K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanus yueOHoOro npenmera «buosorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM O0y4YaroIIUecs TOJKHBI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUYUMbIE s (popMUpOBaHUS OOIIEH KYIbTYpHI, ONpEACISIOIIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTUUECKOU nesTesibHOCTH. Ocoboe MecTo B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
IIPEJICTaBICHUA O COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CrpyKkTypupoBaHHE COJepkKaHUs y4yeOHOro MaTepuasa B TpOrpaMMe IO OHOJIOTUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTSX
JKMUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd K 3BOJIOUMU. B COOTBETCTBMHM C 3THM B
CTpYKType ydeOHoro npeamera «buonorus» BblIeICHBI CIEAYIOUUE COAEpKATEIbHbIC JIMHUU:
«buonorus xak Hayka. MeTosbl Hay4HOro no3HaHus», «KieTka kak Onosornyeckas CUCTEMay,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOJIIOLIUS )KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI».

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJaJICHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3allMH IKHBBIX CHUCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOB30BaTh 3TU 3HAHMS JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0BEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3THYHBIX KHU3HEHHBIX MPOOIIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
oOecrnieunBaeTcs PeIIeHUEM CIEAYIOINX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpaBWIIaX, CIY)KallUX OCHOBOH Ui (hOPMHPOBAHUS
MPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHOH KapTHHE MHpa, O METOJaX Hay4yHOTO IO3HAHUS,
CTPOEHUH, MHOT00Opa3sMu U OCOOEHHOCTSX MHUBBIX CHCTEM pAa3HOIO YPOBHSI OpraHu3alluy,
BBIIAIOIIUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dopMupoBaHHe Yy OOyYaromMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX M TBOPUYECKHUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHbIX O IMYTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IVISAIOB,
uAeH 1 MOJIX00B K U3YYEHHIO )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Y oOydarommuxcs oOImel KyabTypbl, (YHKIHMOHAIBHON TI'paMOTHOCTH,
pa3BUTHE YMEHHUI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXAIOUIEr0 MUpa >KMBOW NMPUPOIBI HA
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dopMupoBaHHEe Yy OOyYarOIIMXCS YMEHHH WIUTIOCTPUPOBATh 3HAYEHUE OMOJIOTMYECKHX
3HAHUM B TPAKTUYECKOW JAESATEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTU TIO3HAHUS YEJIOBEKOM >KHBOM MPHUPOJIH,
HE00X0UMOCTH OEpeKHOTr0 OTHOIIEHUS K HEW, COOJII0/IEHUS] STUUECKUX HOPM MpU MPOBEACHUN
OMOJIOTNYECKUX MCCIIEJOBAHUM;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JUIsl TIOBBIIMIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

pUMEHEHHE MPUOOPETEHHBIX 3HAHUN W YMEHHUI B NOBCEIHEBHOM JXHU3HU JJIS OLEHKU
MOCJEICTBUM CBOEH JAEATENILHOCTH I0 OTHOIIEHUIO K OKpY)Kalolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero oOuiero oopazoBanus yueOHBIN mpeamer «buonorusy, u3ydaemblit
Ha 0a30BOM YpOBHE, SIBIISIETCS 0053aTEIbHBIM YUYEOHBIM IIPEIMETOM.

Jnis n3yyenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero o0pa3oBaHHs OTBOIAMTCS
68 vacoB: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMONIOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKOM U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucremMa OHOJIO0rH4YecKUX HayK.

MeToap! o3HaHUS )KUBOH MPUPOAB! (HAOIIOAEHNE, SKCIIEPUMEHT, ONMCaHNe, H3MEpEHHeE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOoAbI TO3HAHUS KUBOW TPUPOIBI».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPA3IUYHBIX METOJOB MPU H3YYECHUHU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIUYMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumMu:

Tabmuipl u cxembl: «OCHOBHBIE TPHU3HAKU KU3HWU», «YPOBHU OpPraHHU3AIMN >KUBOU
TIPUPOIBI.

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKHI ~ cOCTaB  KJIETKHM.  XHUMHUYECKHE  OJEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JI€MEHTHI. Bo/la 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMHM BOJBI M MHUHEpalbHBIX BellecTB B KieTke. [logaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnMbIe
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouonornyeckue karanu3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramuubl. Omiauuus  (EpMEHTOB  OT
HEOPraHWYECKHUX KaTalu3aTOPOB.

YrieBonpl: MOHOCaxapubl (TJIFOKO3a, pud03a U 1e30KCupud03a), Aucaxapuiasl (caxaposa,
JIaKTO3a) W TMOJNHcaxapuibl (Kpaxmal, TJIHKOTeH, MeJToNo3a). buonornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynknuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u dynxuuun PHK. Buast PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kierke. KiierouHass Teopus — mpuMep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM MO3HAHUHU. MeTO bl U3yUEeHUSI KIETKH.

KneTka kak nenoctHas xuBast cuctema. OOmIMe NMpu3HaKy KIETOK: 3aMKHYTasl Hapy»KHas
memOpaHa, mosekyinsl JIHK kak renerudeckuii anmapar, cucTemMa CUHTE3a Oelka.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOCHHS
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPhl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa M (QyHknuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['onbmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHApPUM, MiacTuibl. lIpomcxoxneHne MUTOXOHAPUA U ILIACTHI.
Buner mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHus.

SAnpo — perynsTopHslif neHTp Ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumuu:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«PacrnpeniesieHe XMUMAYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuner u cxembl: «[lepuomuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHHne 3yKapuOTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKu», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHUE s/Ipa KIETKH», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHUE MJisi IPOBEICHUS HAOIIOJCHUH,
U3MEpEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENIBbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlabopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTanas3bl)y.

JlaGopatopnast padora Ne 2. «M3yueHuwe CTpoeHUs KJIETOK pPACTCHHH, >XHUBOTHBIX U
GaKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJIAIUS (TJIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poipb
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAHUH MeTa0oIu3Ma.

Tunber oOMeHna BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbiii. Pons depmeHToB B 00MeHE
BELIECTB U IIPEBPALLICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemMHOBas (a3el (orocuHTeza. Peakiuu ¢doTocuHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A [UI KHU3HU Ha 3emiie. BausHue yciaoBuit
cpelbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XemocuHTe3. XeMOCHHTE3Upylolue OakTepuu. 3HaueHHE XEMOCHHTE3a Ul >KU3HU Ha
3emuite.

OHepreTuyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
AaKKyMYJINPOBaHME SHEPTUU B KJIETKE. DTalbl JHepreTuyeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. l'enHernueckas unpopmamms u JHK. Peanumzanums
reHeTHUYecKoil uH@popmauu B KieTke. ['eHeTnueckuil koA U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsmus — 6uocunres 6enka. Dtansl Tpancasiuu. KoaupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. HMcropus otkpbiTus Bupyco (. W.
NBanoBckuit). OCOOEHHOCTH CTPOSHUS M KU3HEHHOTO ITMKJIa BUPYycoB. bakrepuodaru. bonesnu



pacTeHHi, )KUBOTHBIX U YellOBEKa, BhI3bIBaeMble BUpycamMH. Bupyc nMMyHoaeduinTa yeaoBeka

(BUY) — Boszoymurens CIIM/la. OOpartHas TpaHCKpHUIIMSA, peBEepTaza W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

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

Tabmupr  u cxembl:  «Tumbl  nutaHus», «Metabomusm»,  «MUTOXOHAPUSNY,
«QHepretuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHkumonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuir  kon», «Bupyco»,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1wk Bupyca CIIM/la, OGakrepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: moaenu-anmukanuu «Y asoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounplii 1WKIJI, WIM JKU3HEHHBIM LMK KieTku. MHTepdaza m murtos. Ilpomeccsl,
npoTekaromue B uHTEpdaze. Permmmkanus — peakunss marpuyHoro cuute3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
HaOopbl. Xpomarusl. LluTonornueckre OCHOBBI Pa3MHOXKEHHSI U UHIUBUIAYAIbHOIO Pa3BUTHUS
OpraHU3MOB.

lenenue xnetrkn — muro3. Cramgum muto3a. [lpouecchl, mpoucxolsliye Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrM4ecKuii CMbICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe U MoJioBoe. Buabl  Oecronoro
pa3MHOXEHHS: JeJICHUEe HaJIBOE, MOYKOBAHWE OHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3OBaHHME,
BEre€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOrO.

Meiios. Craguu meiosza. I[Iporeccel, nmpoucxojsnme Ha cragusax Mmenosa. [loBeneHue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M sU4YHMKH. OOpa3oBaHUE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CnepMaTo30u,
ANWLIEKJIeTKa) — clepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPUOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX: JApOOJIEHHE, TacTpysIsAlus,
opra"oreses. [TocramOproHanbHOe pa3BuTHe. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHS: HPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazsutue pacrenuil. OHTOreHe3 LIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaUU
pPa3BUTHSL.

JleMoHCTpanum:

Tabmuupl U cxembl: «DOpMBI pa3MHOKEHUS OPTaHU3MOBY, «/IBOWHOE OIIOAOTBOpPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHUE pacTeHMi», «JlemeHue KIeTKH
OaxTtepuii», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHE XPOMOCOMBD», «KIETOUHBINH UK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameToreHes y
MJIEKOTIUTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHUTAIOLIETO»,
«Sineknerka mitekonuTaromero», «KapnokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-anmianKanus «/lenenue knetku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpakTH4YecKre padoThbi:

JlaGopatopHnast pabota Ne 3. «HabnmojeHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».



JlaboparopHass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasButuss reHetuku. Ponbs nuronorum u
IMOPHOJIOTHN B CTAHOBJICHUH T'€HETHKH. BKiiaa poccuiickux u 3apyOeKHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToIbl TeHETUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHEeTHYECKH, MOJIEKYISIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, UCIIONb3yeMas B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MounorubpuiHoe ckperuBanue. 3akoH equHo00pa3us TuOpUI0B repBoro nokoseHus. [Ipasuio
JOMMHHUPOBaHMs. 3aKOH paclleIUIeHHs Ipu3HakoB. ['mmore3a uyucroTsl ramer. lloaHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpupnoe  CKpeuMBaHuWEe. 3aKOH  HE3aBUCUMOIO  HACJIEJOBAHUS  NPHU3HAKOB.
[{uToreHeTHYeCcKHe OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHMS ISl ONIPENIEIIEHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacieoBaHue mpu3HakoB. PaGora T. Moprana mno cIemIeHHOMY
HacJe10BaHMIO T'eHOB. HapyllleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPa.

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3mbl. HacinenoBaHue NpU3HAKOB, CUEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTU: HEHACIIECTBEHHAs U HacyeICTBeHHas. Poiib cpesbl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XAapaKTEPUCTHKA MOIU(PUKALMOHHOW H3MEHUYUBOCTH.
BapuanuuonHusiil psg u BapuanuoHHas kpuBasd. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoNCTBAa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

HacnenctBeHHasi, Wiy reHOTUNUYECKasi, U3MEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u 1oNOBOM mponecc — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIe. YacTtoTa u
IPUYMHBI MyTaluil. MyTtareHHble GakTopbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACJEICTBEHHOM
n3Menunsocty H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYMBOCTb.

I'enetuka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJBI T€HETHUKU 4YEJIOBEKA!
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYJISIPHO-
reHeTnueckuil. COBpEMEHHOE OIPENEICHUE TEHOTHIA: IOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHUIUPOBaHKHE, B ToM uucie ¢ nomoibio [1[P-anammusza. HacnencrBennsie 3aboseBaHus
4eJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacroiokKeHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370pOBOr0O 00pa3a *KHU3HH, JUATHOCTHKH, NMPO(UIAKTUKY U JIEUYEHHUsS] T€HETUYECKUX
Oone3nel. MeauKO-TeHETUUECKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEJMUIIMHCKOM TE€HeTHKU B
NPEJOTBPALICHUN U JICYEHUHN TeHETHYECKUX 3a00JIeBaHU YeI0BeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukosn, H. B. Tumodees-
Pecosckuii, H. 1. BaBuos.

Tabmuupl u cxembl: «MOHOrMOPUHOE CKPEUIMBAHUE U €r0 IUTOr€HeTHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUS M €ro IUTOTEHETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durnbpunHoe ckpeumBanuey», «LluTorornueckue OCHOBBI JUTHOPUIHOTIO CKpEIIMBAHUS,
«Meiio3», «B3auMoaeicTBrE aluIeIbHBIX TEHOBY, «l eHeTnyeckne KapThl paCTEHUM, KUBOTHBIX
U 4eloBeKay, «l'eHeTuka moiay», «3aKOHOMEPHOCTH HACJENOBAaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Bunael wusmenunBoctu», «MoaudukannoHHas
U3MEHYMBOCTbY», «HacnenoBanue pesyc-akropa», «l'eHeTHka rpymnm KpoBw», «MyTalnnoHHas
U3MEHYUBOCTBY.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHE», «/lurnbpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu Gopmbl KPeUTEEB U OKPACKH Teja), repdapuid
«I"opox moCeBHOW.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HAa TOTOBBIX MUKPOIIPENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHne Moau(pUKAIMOHHON W3MEHYMBOCTH, ITOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora Ne 7. «AHamu3 wMyraumid y JApo30(uIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTuueckas padorta Ne 2. «CocraBieHre U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuusi KaKk HayKa U MpOIECcC. 3apoxIeHUE CeNeKIMU U qomecTukanusd. Yuenue H. U.
BaBmiioBa 0 MEHTpax NPOUCXOXKIEHUS M MHOT00Opa3wsl KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS IOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITaMM.

CoBpeMECHHBIE METOJBI CEICKIIUU. MacCOBBIi U WHIUBUAYAIBHBIA OTOOPHI B CEIEKIIUU
pacteHuid u kuBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOpPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucrtass nunug. CkpeumBaHue YHMCTBHIX JUHUN. ['ereposuc, winu rubpuaHas cuia.
HepoactBennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanus U e€ YCHEeXH.
M CcKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTHMKEHHS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. ITambl CO3JaHH
pexombunantHoit JIHK u Tpancrenneix opranuzmoB. Knetounas wumxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BhICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHME M JTudeckue mnpobiembl. MO -
FEHETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpauu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. @. IBaHOB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «llopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyunpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble U NpakTHYeCKUE PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHUS CEJIeKIMM PAaCTeHH M KHBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBorOLIHOHHASI OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAA TEOpUs U €€
MECTO B OMOJIOTHU. BinsiHE YBONIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbcTBa dBomonMHM. [laneoHTonornyeckue: MOCIeI0BaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOM JIETOMHUCH, epexoaHble ¢popMbl. buoreorpaduyeckue: cxoacTBo
U paznuune GayH u Gpop MaTEPUKOB U OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IMMO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIC, PYyJAWMEHTApHbIE OpTaHbI,



aTaBU3MBbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJINYECKUX MTyTEH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHMSI JapBHHU3MA.
JIBIOKyliMe CHUibl  9BOJIIOLMM BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE IIPU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

Muxkpossomtonus. [Tomynsanus kak equHUIA BUIA U BOTIOLUH.

JBmwxynme cuibl ((hakTophl) HBOJIONUU BUAOB B MpHpoae. MyTallMOHHBIA Mpouecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeid reHoB. M3omsauus u
MUTpanusl.

EcrectBeHHbIi 0TOOp — Hampaistomuil ¢daktop 3Bosmonuu. PopMbl eCcTECTBEHHOTIO
otbopa.

[TprcnocoO1eHHOCTh OPraHU3MOB KakK pe3yibTar 3Bostouuu. IIpumepsl npucnocodaeHuit
y OpraHu3MoB. ApoMop( 036l U HIUO0ATATITAIHH.

Bun u Bunoo6pazoBanue. Kputepuu Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpapuueckoe, 3K0JI0rH4eCcKoe.

Makpospomonus. @opMbl 3BoIOLMM: (UIeTHYECKas, JUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCMeUaTu3uPOBAHHbBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aiimsi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuubr u cxembl: «Pa3BuThHe OpraHm4eckoro wmmpa Ha 3emiiey», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBeHHbli  0TOOp», «MHOrooOpasue copToB pacTteHuit»y, «MHOroodpasue mopoj
YKUBOTHBIX», «[Tonynsumy, «MyTtannoHHas U3MEHYHBOCTbHY, «ApoMopdo3bD»,
«munoanantanuny, «OO0mmas aereHepaius», «JIBwkymue cuisl sBomonun», «Kapra-cxema
mapuipyrta mnytemectBus Y. JlapBuna», «bopwba 3a cymiectBoBanue», «I[Ipucrnoco0neHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B11000pa3zoBaHue», « IKOJOTUIECKOE BU00OPa30BaHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP TIIO/I0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX NMPUCTIOCOOIEHHUH Y )KMBOTHBIX», MoJienb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00BEMHAS MOJIeNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KouieKuus «@PoOpMbl COXPaHHOCTH MCKOIIaeMBbIX
JKUBOTHBIX U PACTeHMI», Mojenb anmumkanusa «llepekpéct xpoMocom», BIaXHbIE Mpenaparsl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATYmIKH», MHKporpernapaT «Jlpo3oduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TENA).

JlabopaTopHble 1 NpakTHYeCKHEe PadoThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pabora Ne 2. «OmmcaHue NPHUCTOCOOJCHHOCTH OpraHu3dmMa U eé
OTHOCHUTEIIHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.

JoHayuyHble MpeACTaBICHUS O 3apOXKICHUU XKW3HU. HayuHble runore3sl BO3HUKHOBEHUS
KU3HM Ha 3emuie: abWOoreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OPraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronny. HavdanbHable Tanbl Ononornyeckoi spostonuu. ['umoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [IepBble KIETKH U UX
sBoOIIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.



PasButne xu3sHum Ha 3emsie 1o dpam M nepuogaMm. Karapxeil. Apxeiickas u
nporepo3oiickas 3pel. Ilaneo3oiickas spa U €€ TEPHOIbI: KEMOPHHCKUMA, OpPIOBUKCKHUH,
CUJIypUHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so3olickas 3pa 1 €€ nepruojibl: TPHACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KIMMara M IeOJIOTMUECKHX IMporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHMuecKOro Mupa Kak OTpakeHUe 3BOJOLUU. OCHOBHbIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJIOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Butue mpeactaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeToibl nu3ydeHus: antponorenes3a. CxoAcTBa U pa3anyus YeIoBeKa
1 KUBOTHBIX. CHCTEMAaTHUUECKOE MOJIOKEHNE YEIIOBEKA.

JBuwxymue cunbl  (pakTopsl) aHTpomoreHesa. HacnencTBeHHass M3MEHUHMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUH TPy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIi,
YenoBek mnpsaMmoxonasmuid, YenoBek HeaHaepraibckui, Yenoek pasymubid. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLECTBOBaHMS, 00JACTh paclpoOCTpaHEHHs, 0ObEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckne packl. OCHOBHBIC OOJBINAE pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPoO-
aBcTpajoujHas  (9KBaTOpUAbHAsA), MOHTOJOWIHAs  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH IMPEACTaBUTENEH YEJNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBus.

Tabmumer u cxembl: «Bo3aukHoBeHUe COIHEYHON CUCTEMBI», «Pa3BUTHE OPraHHMYECKOTO
mupay», «PactutenbHas kinerka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasi CUCTeMa OpraHudyeckoro mMupay», «CpaBHEHHE aHATOMHYECKHMX YEpPT CTPOCHHS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAXOJIOK
MPEIKOB COBPEMEHHOIO 4YeloBeKay, «JlpeBHeilmme moam», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CICNKH WM U300paKeHHs] KaMEHHBIX OpYyIui
MEepBOOBITHOTO YesIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabnuia,
KoJuteKIus «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

[TpakTudeckast padota Ne 1. «M3yueHHe UCKOMAEMBIX OCTATKOB PACTEHUI U KUBOTHBHIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJNIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUECKU My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIIAS cpeaa.

OKkojorusi Kak Hayka. 3agadyd M pa3fenbl AKOJIOTMH. MeToAbl 3SKOJIOTHYEeCKUX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHMs ~ OpPraHWU3MOB:  BOAHAs,  HA3€MHO-BO3AYIITHAs,  IOYBEHHAs,
BHYTPHUOPraHU3MEHHasI.

Oxonorunueckue (akropel. Kimaccudukamus skomorudecknx (akTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOIOTHUECKUX (aKTOPOB HA OPTraHU3MBI.

AbGuotruueckue  (QaxkTophpl:  CBET, TEMIlEpaTrypa, BIaXKHOCTb. DoTomepuoansM.
[TpucnocoOneHust OpraHu3MoB K ASHCTBHIO a0MOTHUYECKUX (akTOpoB. bronornveckre puTMbl.



buotnueckne  Qakroppl. Buasl OMOTMYECKMX ~ B3aMMOJEHCTBHMH:  KOHKYpPEHIIMA,
XMIHUYECTBO, cUMON03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaanu3M, KOMMEHCATU3M
(KBapTUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HauYeHHEe OHOTHYECKHUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpPUCTUKU MNomyisiiuu. OCHOBHBIE IOKAa3aTeNW IONMYJISLUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumMu:

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

TabGmuupl n cxemsl: kapta «IIpupoansie 30Hb1 3emuany, «Cpenbl 0OUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopaTtopnas pa6ota Ne 3. «Mopdomoruueckre 0cCOOEHHOCTH PACTCHUH U3 pa3HBIX MECT
oOUTaHUM».

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

[TpakTrueckas padota Ne 2. «Iloacuér mIoTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuworneHo3. CTpykTypsl  OuomeHo3a:  BHIOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBasi). Bunpl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

Okonoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OUOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3JKOCUCTEMbI: MPOAYLEHTbl, KOHCYMEHTBI, pEIYyLEHTBHI.
KpyroBopor BemiecTB M HOTOK 3HEPrMM B 3KocucTteMe. Tpoduueckue (MMILEBHIE) YpPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: NPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOpEryJsLus, pazsurue. CyKueccus.

[IpuponHble 3KOCHCTEMBI. OJKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH 3KocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa Onochepsl.
XKusoe BemectBo u ero QgyHkuuu. OcoGeHHOCTH OHOcdepbl Kak I00aTbHONH 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHKIBI 3J€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUOMBI CYIITH.

YenoseuecTBo B Onochepe 3emian. AHTPONIOreHHbIe H3MeHeHHs B Ouocdepe. I'mobanbHbIe
HKOJIOTMUYECKHE TTPOOIIEMBI.

Cocy1ecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHne 6MOpa3HOOO0pa3ns Kak OCHOBA
ycrorunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIPaBJIEHUs IPUPOAHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmune!l u cxemsl: «[lumesslie nenuy», «bUoIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuTaHus», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IMMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOTO Jeca», «buolneHo3
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHelmas
cocrasisolas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeIi d3pderT», «DakTOphI
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mmas cTtpykrypa ouochepsn», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B Ouocheper,
«KpyroBopot azota B mpupoe».

O6opynoBaHue: MO/I€b-aNIIMKALUs «Tunuynsle OMOIICHO3BI», repbapuit
«PactutenpHble  cooOmiecTBay, Koutekuumn — «buoneno3»,  «BpeaumTenum — BakHEHWIIHX
CENIbCKOXO3SMCTBEHHBIX ~KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  IKUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynaM ogHoro Buaa, Kpachas kaura Poccuiickoit
Deneparun, N300pakeHIs] OXpaHIEMbIX BUI0B PACTEHUHN U KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4JarIUMUCS TIPOrpaMM CPEIHETo 00IIero o0pa3oBaHuUs: JTUYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS HpeaMera «buosorus» BblIEIEHBI
CIEYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTU U CaMOOIPENEICHUIO,
HAIMYUE MOTHBAIIMM K OOY4YCHHWIO OHWOJIOTHH, IICJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPATUIUN pPa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMs, HAJIM4YME SKOJOTUYECKOTO IPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInuHOCTHBIE pE3yNbTaTbl OCBOCHMS Mpeamera «buosiorus» IOCTUTaroTCsli B €IUHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMHU POCCUUCKUMU
COUMOKYJIbTYPHBIMU, UICTOPHYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, MPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIMO3HAHUS,
CaMOBOCHUTAaHHUSI U CaMOPa3BUTHS, PA3BUTHSI BHYTPEHHEH MO3ULMH JUYHOCTH, MATPUOTHU3MA,
YBAKEHUS K 3aKOHY U INPABOMOPSAKY, YEJIOBEKY TpyAa U CTAPLIEMY IOKOJIEHUIO, B3aUMHOIO
yBaXXEHUsA, OEpeXHOro  OTHOMICHWs K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickon denepannu, NpUpoae U OKPYKarollen cpele.

JlugHOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOro npeamera «buosiorus» MOJKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMENA JIMYHOCTH, CHCTEMOM 1IEHHOCTHBIX OPHUEHTAIMH, T[O3UTHUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
pacIIUpEHUE KU3HEHHOrO OMbITA W OMbITa ACATEIBHOCTH B IMPOLECCE PEATH3alMU OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHON AEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYaroIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOT0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHA U
MPaBOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOECKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 33/1a4, BBITIOJHEHUN OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIIMIO TIO OTHONIEHUIO K SIBICHUSM
COBPEMEHHOM KM3HU U OOBSCHATH €€;



YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIOJIEH ¢ pa3HbIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
IIOJIOKEHUEM;

TFOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHMIO
OIITOHEHTOB ITPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Inepen PoauHOM, ropaoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUICHME K IPUPOJHOMY HACIEAMI0 M IaMATHUKAM I[PUPOJBL,
JocTHXeHUsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJIEHHWE U Ppa3BUTHE
OMoJ0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIEeCTBA;

ujeiHas yoexx1€HHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapo1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUYECKOT0 OBEJCHMUS;

CIOCOOHOCTh OLIEHUBATh CUTYAllMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOI'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOrO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHME K CBOMM pOAMTENSAM, CO3JAHUI0O CEMbH HAa OCHOBE
OCO3HAHHOT'O IIPUHSATHS LIECHHOCTEH CEMENWHOM >KM3HU B COOTBETCTBUU C TPAJWULUSMU HapoOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIIECHUH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIP@XEHHIO B Pa3HbIX BHJAX HMCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
Ka4eCTBa TBOPYECKOM JINYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

MOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
coOI0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COalaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,
perynsipHas (u3Mueckas aKTUBHOCTh), OEpEeXHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOLIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHUMaHWE IIEHHOCTH TMpaBWJI HMHIWBUAYAJIBHOTO M KOJUIEKTHBHOIO 0€3011aCHOTrO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOIIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUM MW HENPUATHS BPEAHBIX MPUBBIYECK (YMOTPEOJEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYI0I00UE;

TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOIMUYECKON U COLIMAJIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBAaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylO
JESTENIHOCTB;

UHTEpEC K pasinyHbIM chepam mpodeccuoHaIbHOM AeSITeIbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;



TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHMIO HA MPOTSHKEHUHU BCEi
KU3HHU;

7) 3K0OI0TNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTMYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K IIPUPOJE KaK MCTOYHUKY JKHU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
IIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIECTBUH JJIs1 OKPYKaIOILLEN CpeIbl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0seM U IyTel UX pelIeHus;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEILIEHUuH MpoOJsieM, CBS3aHHBIX C palMOHAIBHBIM IPHPOJONOJIB30BaHHEM (COOII0AEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OnoCchepsl);

AKTMBHOE HEIPUATUE JEHUCTBHUM, NPUHOCAIIMX BpEN OKPYKAIOUICH IPUPOJHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKHE MOCIEICTBHS MPEeANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HAJIMYME PA3BUTOrO HKOJOTHYECKOTO MBILIUICHHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM INpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTHUYECKON JEATEIbHOCTH dKOJIOTHUECKON HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TPAKTUKM, OCHOBAHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3BIKOBON M UNTATEIBCKON KYJIbTYPHI KaK CPEJICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PALMOHAJILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUU LI€JIOCTHOTO MPEACTABICHUS 00 OKPYKAIOILEM
MHUpEe KaKk O €IUHCTBE NpPUPOAbI, YelIOBeKa U oOllecTBa, B IO3HAHUU HPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHn NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUMHU JUIsl COBPEMEHHON LMBUIIM3ALMU: 00eCreueHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MIOMCKA IyTeH BBIXO0JA U3 II100AIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJIOTMYECKUX 3HAHWW B IIE€JIIX MOBBIIMICHUS OO0IIen
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoil pu U3y4eHUU OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUISl aHaiu3a U OOBSICHEHMS SBJICHUUN
OKpPY’KaIOIIero MHpa M HPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelleHus
po6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
MCCIIEIOBATEIBCKYIO AESITENBHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY OOpa3oBaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI



MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHMsI Y4eOHOTro mpeameTra «buosorusy BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHBIE
(MeXTpeaMeTHbIE) O0IeHAyYHbIE TIOHITHS, OTPaXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
nu CH€I_II/I(1)I/IKy MCTOJOB IIO3HAaHUA, I/ICHOJH:SyeMBIX B €CTCCTBCHHBIX HayKax (BCH_IeCTBO, BHCPFI/ISI,
SIBJICHHE, TPOLIECC, CHCTeMa, HAy4HbIH (aKT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, HCCIIeJOBaHUE, HAOIIOJACHUE, U3MEPEHUE, SKCIEPUMEHT U APYruX), YHHUBEPCAIbHbBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE
dbopMupoBaHre (PYHKIIMOHAIBHON T'PaMOTHOCTH W COIIMAIILHON KOMIIETCHIIUH OO0YYaroIIUXCs,
CIIOCOOHOCTH oOyJaronuxcs HCII0Ib30BaTh OCBOEHHBIE MEXIUCITUTIIIHHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIE y4YeOHbIC JEHCTBHS B IIO3HABATEIBHOW U
COITMATbHOM MPAKTHKE.

MeranpeamMeTHble Pe3yNbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro OO0IIero oOpa3oBaHM
JIOJDKHBI OTpaXkaTh:

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO (POPMYJITMPOBAaTh M aKTYyalU3HPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

HUCITIOJIB30BAThH HpI/I OCBOCHHNU 3HaHHﬁ HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUS (aHaJII/ISa,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHYECKHX
HOHSTUN (BBLIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIMBATh CBSI3U C APYTUMU MOHATUSAMU);

OTPENeATh ILEIU JeATCIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHIKEHUS,
COOTHOCUTDH pC3YJII)TaTI)I JACATCIIbHOCTH C IIOCTAaBJICHHBIMU L CIAMMU,

HCITOJIB30BaTh OHOJIOTHYECKUE TOHATHS IS OOBSICHEHUS (DAKTOB W SBJICHUN KUBOK
HPUPOIBI,

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACAyKTHUBHBIC, IO aHAJOTHH),
BBISABJIATH 3aKOHOM€pHOCTI/I 158 HpOTI/IBope‘-II/Iﬂ B paCCManI/IBaeMI)IX SABJICHUAX, (1)OpMYJII/IpOBaTI>
BBIBOJbI U 3aKJIIOUEHUS;

HpI/IMCHSITB CXCMHO-MOJICJIIBHBIC Cpejj[CTBa HJIA HpC}lCTaBHCHI/ISI CYHIGCTBGHHI)IX CB$[36171 158
OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3sHOro poja,
BBISIBJICHHBIX B pa3J'II/I‘~IHI)IX I/IH(l)OpMaIII/IOHHLIX HCTOYHUKAX,

pa3pabaThIBaTh TUIaH PEHICHUs IPOOIEMBI C YUETOM aHAllM3a UMEIOIINXCS MaTepHalbHBIX
U1 HEMATEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIHTATOB LENSM,
OIICHHUBATH pI/ICKI/I HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHHUPOBATh M BBIMOIHATH, pPadOTy B YCIOBHSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEeA0BATEIbCKHE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOW AESITeIhHOCTH, HaBbIKAMU
paspetnieHus mpooseM, CrIoCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEIILHOMY TMOUCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHbIX METOI0B TO3HAHUS;

HUCITIOJIB30BAThH pa3.]'II/I‘—IHI)Ie BUIOBI AOCATCIBHOCTU II0 nonyqumo HOBOT'O 3HaHUA, €TI0
WHTEPIIPETAIIMU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallMsiX, B TOM YHWCIE MPU
CO3JaHun y‘Ie6HI)IX " COIMNAJIBbHBIX HpOGKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
IHNOHATHUAMU U METOJaMH,

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/7aud B 0Opa30BaTEIbHOU AEATEIHHOCTH U
JKN3HCHHBIX chyaume;



BBISBJISITh TPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJIM3MpPOBaTh 3a7ady, BBIABUTAThH
rUnoTe3y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIsl JIO0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUHN PEIICHUS;

aHAIM3UPOBATh TOJY4YEHHBbIE B XOJI€é pELICHUS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCAa CPEACTB M CIIOCOOOB JCHCTBUS B
npoeccCuoHaNBbHYIO Cpeay;

yMETh TIEPEHOCUTh 3HAHWS B  IIO3HABATEIBHYID M  MPAKTUYECKYI0  OO0JIacTH
KU3ZHEESATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTAaTh HOBBIC HJEH, IpeAjiaraTb OpUTHHAJIbHBIE MOJXOAbl U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]]a4H, TOMYCKAIOIINE aJIbTEePHATUBHBIEC PELICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOYHUKAX HH(pOpMaHH (TEKCTe yd4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTUYECKUX CIIOBApSX U CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATM3WPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (opm
MPEJICTaBICHUS, KPUTHUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynHpoBaTh 3ampOCHl M MPHUMEHSATh Pa3IMYHBIE METOABI MPH IOHCKE U OTOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM /7S BHIIIOJIHEHUS YU4EOHbBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY TPEACTABICHUS OHOJIOTUYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHUIIBI, PUCYHKH U IPYTroe);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KauyecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4eCKUe 3HAaKU U CHMBOJIBI,
dopMyiel, abOpeBUATypy, HOMCHKIATYPY, HCIIONB30BaTh M MPEOOpPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJIETh HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHpOpMANWU, WHHOPMAITHOHHON
0€3011aCHOCTH JIMYHOCTH.

ORi1aieHHe YHHUBEPCAJIBHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMM:

1) oOmenmue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KW3HU, aKTHBHO YYaCTBOBATh B JTHAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/JaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJIEHUS OTHOCHUTEJIEHO BBINIOJHEHUs TMIpeyIaraéMoil 3aJadyd, YYWUTBIBAaTH WHTEPECH U
COTJIACOBAHHOCTH MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HeBepOallbHBIC CpEACTBA OONICHMs, NMOHMMATh 3HAYEHHE COIMATBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYyallUl, YMETh CMITr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BIQJIETh PA3NUYHBIMU CIOCO0aMU OOIIEHUS M B3aHMMOJCHCTBHS, MOHHUMATh HaMEpPEHUs
NPYTUX JOACH, MPOSIBISATh YBAXUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHUpPOBaTh CBOM BO3PAXKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C WCIIONB30BAaHHEM SI3BIKOBBIX
CpPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCHOJh30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYaTbHOU palbOTHI MpH
pelieHnn OMOJI0rHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PellICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH ¢ y4€TOM OOIMIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YJeHa KOJUICKTHBA;



IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBaTH M KOOPIWHUPOBATH
JNIEUCTBUA TO €€ JOCTUKEHHIO: COCTAaBIAThH IUIAaH ACHCTBHUH, pPacCIpelesiaTh PO C y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJA U KaKJOT0 yJaCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAECH C MO3ULUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEJECHUE B PA3IMYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIeM M UX pELIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUH LIEJIEBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JEHUCTBUSAX M IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKpPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTh COOCTBEHHBIE 33/Ja4d B 00pa30BaTEIbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH peleHus NpoOiIeMbl ¢ y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacupsATh paMKH y4eOHOr0 MpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUH;

JieNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IMPOKOM PYIULMH B Pa3HBIX 00JaCTIAX
3HaHUH, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMBbIX JEHCTBUN
U MBICIIUTENIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, MCIIOIB30BaTh NMPUEMBI pediieKcun
JUISL OLICHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

NPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB IEATEIbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

IPUHUMATH ce0sl, TIOHUMasi CBOM HEIOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

pHU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHsie pe3ynbraThl ocBoeHus: nporpaMMmbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienuuyeckue A yueOHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHUS U
CrocoObl JeMCTBUH MO OCBOCHMIO, WHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JEeSTENIbHOCTH MO TIOJYyYEHUI0 HOBOTO 3HAHMSI M MPUMEHEHHMIO 3HAHUU B Pa3IMUHBIX Y4€OHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalMsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeaMeTHbIE Pe3yIbTaThl IPEICTABIEHBI 110 TOAaM 00YUYEeHHUS.

[IpenmerHble pe3ynabTaThl OCBOGHHs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:



c(OPMHPOBAHHOCTh 3HAHHH O MECTe M POJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHOH KapTHUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHIX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHME PacKpbIBaTh COJEP)KaHUE OMOJOTMYECKMX TEPMUHOB U IMOHATUM: )KU3HB, KJIETKa,
opraHusM, Merabosm3M (OOMEH BEIIECTB M IPEBpAIlCHHE JHEPTHH), TOMEOCTa3
(camoperynsuusi), YpOBHEBasi  OpraHM3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOU3BEJICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME M3JaraTb OHOJOTMYECKHE TEOPUM (KJIETOYHAs, XPOMOCOMHAasi, MyTallMOHHas,
HEHTpaJbHAs JOTMa MOJIEKYJIsipHOM Owmomnoruu), 3akoHbl (I'. Mennemns, T. Moprana, H. .
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTYpHBIX pactenuit H. U.
BagunoBa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJACHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SBJCHMM, OpraHu3anus ¥ MPOBEIEHUE OHOJOTHYECKOro
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3YJbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbl HA OCHOBAHUHU MOJYYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIICISATH CYHICCTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH IPOIECCOB: 0OMEHA BEIIECTB U
MpeBpalleHus] YHEPruu B KIIETKe, (OTOCHHTE3a, MIACTHYECKOIO0 M IHEPreTHUeCKOro OOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJ0TBOPEHUS, Pa3MHOKEHUSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SBIICHUH, 17151 IPUHATUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOW JKU3HHU C LENIbI0 O0eCTieueHus
0€30MaCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
rPaMOTHOTO TMOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHUMaHHWE HEOoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYEeCKHe 3aJadyl Ha MOHO- W JUTHOpUAHOE
CKpeIIMBaHKe, CLIETUIEHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJHATh JTA0OPATOPHBIE W TMPAKTHYECKHE padOThI, COOMIOIATh MpaBHUiIa MPH
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OILIEHWBATh M WHTEPIPETHPOBATh HMH(OOPMALNIO OHOJIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBOW MH(pOpMaINK, HAYYHO-TIONYISPHBIE MaTEepPHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

yYMEHHUE CO3/aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000Imas
OMOJOTrMYECKYl0 HMHQOpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAY4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKA /ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IEPKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHH: BUJI, TOMMYJISIINS,
reHO(OH[, HBOJIONMS, JABIKYIIHME CHIIbl ((aKTOpPbI) SBOJIOLUHU, MPHUCIIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrMYeckue (HaKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIENH MUTaH!s, SKoJornyeckas nupaMmuaa, ouoreoueHos, onocgepa;



yMEHUE W3/aratb Ouonoruyeckue TeopuH (3BojronuoHHass Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHS IBOJIIOLUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsliieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid U nyrtei 3Bomonuu A. H. CeBepuosa, ydyeHus o
6uochepe B. U. BepHasckoro), onpenensTe rpaHULbl UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBJIEHUH, OpraHu3alus M I[POBEJCHHE OHOJIOIMYECKOro
AKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIENYEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIENSTH CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJOrMUECKUX OOBEKTOB: BUJIOB,
HOMYJSIUA, TNPOAYIEHTOB, KOHCYMEHTOB, PEAYIEHTOB, OHOTCOIEHO30B U HKOCUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBHS JKOJIOTMYECKUX (PAaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPrHH B S3KOCHCTEMAax, aHTPOIIOT€HHbIX U3MEHEHUH
B DKOCHCTEMAax CBOEH MECTHOCTHM, KpPYroBOpOTa BEIIECTB M OMOr€OXMMHMUYECKHUX LHKIOB B
ouocdepe;

yYMEHHE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SIBJICHUH, JIS1 IPUHATUS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHON KHU3HU C 1IEJIbI0 00eCIeUeHUS
0€30MaCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO IMOBEJEHHUs B OKpYXamlleil NpUponHON cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOM ouosorun Ui paloHaIbHOrO
IPUPOJIONOIb30BAHNUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/ayd, COCTaBJISTh CXEMBl IEepeHOca
BEIIIECTB M SHEPIUU B SKOCUCTEMAX (LleNU MUTAHU);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTHYECKH OILICHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHaIbl), pPacCMAaTPUBATh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATh MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yYMEHHUE CO3/aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000Imas
OMOJOTMYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3aesioB 1 TeM
NPOrpaMmblI

buonorus xkak HayKa

JKuBble cucTeMBl U HX OpraHu3anusa

XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

)KI/ISHGZIGSITGHI)HOCTI) KIJICTKHU

PazmHOXeHME 1 MHIUBUYAIBHOE PA3BUTHE
OpraHU3MOB

HacnencTBeHHOCTh M H3MEHUYHUBOCTH
OpTraHnu3MOB

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUHU

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoauuecTBO 4acoB

Bcero

34

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

0.5

1.5

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

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

bubnuorexa [JOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

bubnuorexa [JOK
https://m.edsoo.ru/7f41c292

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c292

bub6anoreka LIOK
https://m.edsoo.ru/7f41c292

bub6anoreka IIOK
https://m.edsoo.ru/7f41c292

bu6nuorexa [IOK
https://m.edsoo0.ru/7f41¢c292




11 KJIACC

HanmeHnoBaHue pa3ae/ioB U TeM
Ne i/
NPOrpamMMbl

DBOIIIOIMOHHAST OMOIOTHS

BoO3HHUKHOBEHHE U pa3BUTHE KU3HU Ha
3emiie

OprasHusMbl 1 OKpyXkarouias cpeaa
Coo01iecTBa 1 3K0JI0rMYECKHE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoauuecTBO 4acoB

Bcero

34

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

0.5

2.5

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

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

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

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

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

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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnuyectBo yacos DJIeKTPOHHbIE

Ne Hara uugposbie

Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTejbHbIE

padoThI padoThI
pecypchbl
buonorus B cucreme Hayk 1 https://m.eds0o.ru/216c645c

Mertobl T03HaHUS KUBOH

npupoabl. [Ipaktuueckas padora Ne

1 «cnonp30BaHue pa3IudHbIX 1 0.5 https://m.eds00.ru/2636364b
METOOB IPU U3yYCHUU

OUOJIOTUYECKUX 0OBEKTOBY

buonornueckue CHUCTCMBI, ITPOLCCChI

1 https://m.edsoo.ru/ca21cc6e
U UX A3YYCHUE
KuMHrIeckui coctas kierkn. Boza 1 https://m.eds00.ru/1777ba96
Y MUHEpaJbHbIE COU
benku. CoctaB u cTpoeHue OeIKoB 1 https://m.edsoo.ru/b54c5a43
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
padora No 1 «nyqelme 1 0.5 https://m.edsoo.ru/cldllaca
KaTaJINTUYCCKON aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMEpPe aMUIIa3bl
WJTU KaTajasbl)»
VYraeBoapl. JIunuasl 1 https://m.edsoo.ru/5d1cef76
Hykneunoseie kucnorsl. AT® 1 https://m.eds00.ru/948bf536
HcTopusl H METOA! H3yHCHIA 1 https://m.edsoo.ru/b3ab8e68

kietku. Knerounas TEOpHU



10

11

12
13
14

15

16

17

18

19
20

21

Kierka kxak 1ienocTHas KuBas
cucreMma

CtpoeHne 3yKapuoTHYECKOM

kieTku. Jlaboparopras padora No 2
«3yueHune cTpoeHus KJIETOK

pacTeHul, )KUBOTHBIX, TPUOOB U 1
OakTepuii oI MUKPOCKOIIOM Ha

TOTOBBIX MUKpOIIpenapaTax u ux

OITHCAHUE

OOMeH BeIIECTB WA META00IN3M
doTocuHTE3. XEMOCHHTE3
DHepreTuveckii o0OMeH

JKu3zHeHHbIN LUK KIeTKU. [leneHue

KJIeTKH. MuTo3. JlabopaTopHas

pabora Ne 3 «HabmroneHne MuTo3a B 1
KJIETKaX KOHYMKa KOpPEIKa JyKa Ha

TOTOBBIX MUKPOMpENapaTax»

buocunres Oenka. Peakimsa
MaTpPUYHOTO CHHTE3a

Tpancnsamnus — 6uocunTe3 O6enka 1
Hexknerounslie GopMbl )KU3HU —
BUPYCBHI

®opMBI pa3MHOKEHHUST OPTaHU3MOB 1
Metio3

OO6pazoBaHue 1 pa3BUTHE TOJOBBIX
KJ1eToK. OII0q0TBOPEHUE.
JlaGopatopHnast pabota Ne 4
«M3ydyeHue cTpoeHHs MOJIOBBIX

0.5

0.5

0.5

https://m.edsoo.ru/5c5ca96a

https://m.edsoo.ru/da486e89

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.edso0.ru/396ea3f2

https://m.eds00.ru/8177638b

https://m.edsoo.ru/96a7fce8

https://m.edsoo.ru/fad784a8

https://m.eds00.ru/6373f7d2




22

23

24

25

26

27

28

29

KJIETOK Ha FOTOBBIX
MUKpOIpernaparax»»

I/IHI[I/IBI/II[yaJ'IBHOG pPa3BUTHC
OpraHu3mMoB

I'enernka — Hayka o
HACJIEICTBEHHOCTH U U3MEHYHBOCTHU

3aKOHOMEPHOCTH HaCJICIOBAHUS
MpU3HAKOB. MOHOTHOpUIHOE
CKpCIMBaHUE

JluruOpuHOE CKpeInuBaHue. 3aKOH
HE3aBUCHUMOI0 HACJIEIOBAHUS
MIPU3HAKOB

CuernieHHOE Hacle0BaHNe
npusHakoB. JlaboparopHas padora
Ne 5 «M3yuenue pe3ynbraToB
MOHOTHOPHUIHOTO U AUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UIIBI HA
TOTOBBIX MUKPOIIpEapaTax»

I'enetuka nona. Hacnengosanue
MPU3HAKOB, CLUEIICHHBIX C IIOJIOM

N3menunBocTh. HenacnencTBeHHas
M3MEHYUBOCTH. JlabopaTropHast
pabota Ne 6. U3yuenue
MOIU(PHUKAITMOHHON U3MEHUNBOCTH,
IIOCTPOEHHE BapHallMOHHOIO psaa U
BAPUALIMOHHON KPUBON»

HacnencrBenHass "3BMEHYMBOCTb.
JlabopaTtopHnas padota Ne 7.

0.5

0.5

0.5

https://m.edsoo.ru/2a4596e4

https://m.edsoo.ru/fc39b86¢

https://m.edsoo.ru/621afldd

https://m.edsoo.ru/b8f7fe72

https://m.edsoo.ru/634751fe

https://m.edso00.ru/472b3f35

https://m.edsoo.ru/a81bbffl

https://m.edsoo.ru/b3c33d24




30

31

32

33

34

«AHaIN3 MyTalKi y Apo30Q B HA
TOTOBBIX MUKpOIpErapaTax»

I'enetuka yemoBeka

PezepBHblii ypok. [IpoMexxyrounas
aTTecTalus

Cenekius Kak HayKa U MPOLECcC
MeTobl ¥ JOCTUKEHHUSI CENIEKLIMU
pacTeHUH U KUBOTHBIX
buorexHonorus kak orpacib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

11 KVIACC

Ne
n/n

Tema ypoka

9BOJ’II-OI_II/I$I 1 METOZBI €€ N3YUCHUA

Hcropust pa3BuTHs NpEaCTaBICHUN
00 3BOJIOLIUN

MuxkposBonronus

[Tonmynsnus kKak >eMeHTapHas
e/IMHUIIA BUJIA U HBOJIOIHH.
JlaGopaTopnas pabora Ne 1
«CpaBHeHHE BUJIOB 110
MOP(OJIOTHYECKOMY KPUTEPUIO»

34

Koan4yecTBO 4acoB

Bcero

KonrtpoabHubie
padoTbl

IIpakTH4eckune
padoThbI

0.5

JlaTa
U3YYeHUS

https://m.edsoo.ru/9a8c8d99

https://m.eds00.ru/879866¢c6

https://m.edsoo.ru/fcf6d1d6

https://m.edsoo.ru/aeal7cfc

https://m.edsoo.ru/b94f9a7e

DJIeKTPOHHbIE

uugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

https://m.edsoo.ru/f765e251

https://m.edsoo.ru/f7236852

https://m.edso0.ru/92e2cb7c

https://m.edsoo.ru/6¢23fccc




10

11

12

13

14

15
16

JIBHXKyIIHe CUITBI (37IeMEHTAPHBIC
(haKkTOPBI) IBOTIOIHH

EcrecTBenHbIit 0TOOP B €10 GOpMBI

Pe3ynbTaTe! 3BOMIOLMY:
MPUCIIOCOOJICHHOCTh OPTaHU3MOB U
BHU000pa3oBanue. JlabopaTopHas
pabota Ne 2 «Onucanue
MPUCIIOCOOJICHHOCTH OPTaHU3Ma | e
OTHOCHTEJIBHOTO XapaKTepa»
Hamnpasnenus u nytu
MaKpPOABOJIOIIH

HeoOpatumocTs 3BomonuH
HcTopus xu3HA HA 3eMIle B METOIbI
e€ u3y4eHus

['unoTe3pl NPOUCXOXKICHUS KU3HH
Ha 3emie

PazButue xu3Hu Ha 3eMiie 1o pam
U TiepuoJam

OCHOBHBIE 3TaITbl YBOJIOIIH
PacTUTENILHOTO U )KUBOTHOT'O MHUDA.
[TpakTuyeckas padora Ne 1
«/M3ydyeHue UCKONaeMbIX OCTaTKOB
pacTeHuil U KUBOTHBIX B
KOJIISKIHSIX

CoBpeMeHHas cuctema
OpPraHUYECKOTO MHpa

DBOJTIOHS YeJIOBEKa (AaHTPOTIOTEHE3)

JBrxyuie cuibl ((hakTophl)

0.5

0.5

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.eds00.ru/19b89985

https://m.edsoo.ru/7f268fle

https://m.edso00.ru/45189341

https://m.edsoo.ru/f256a36b

https://m.edsoo.ru/58f9116e

https://m.edsoo.ru/b4c1d468

https://m.edsoo.ru/7ad55eb9




17

18

19

20

21

22

23

24

25

26

AHTPOIIOrCHE3a

OCHOBHBIE CTaAHN DBOJIOIUNA
YyeJloBeKa

YenoBeueckue packl ¥ PUPOJIHbIE
aJlanTalyy 4eJI0BeKa

PesepBubIil ypok. O6006111eHHE TTO
TeMe «BO3HHKHOBEHUE U pa3BUTHE
KU3HU Ha 3eMJIe»

DKoNoTHusg Kak HayKa

Cpezpl 0OMTAHUS U DKOJOTUYCCKUE
(bakTopsI

AbGuoTtndeckue HakTophI.
JlaboparopHas pabota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH
pacTeHui U3 pa3HbIX MECT
oburanusy. JlabopatopHas padbora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»

buotnueckue hakropsl

DKOJIOTHYECKUE XAPAKTEPUCTUKHI
nomysiiun. [Ipaktudeckast pabota
Ne 2 «IToncuéTt miIoTHOCTH
MONYJISALMKA pa3HbIX BUIOB
pacTeHui)

CoobmiecTBa OpraHu3MoOB —
OHOIIEHO3

OKOJIOTHYECKHE CUCTEMBI
(3KOCHCTEMBI)

0.5

0.5

https://m.edso00.ru/81d88b86

https://m.edsoo.ru/2374alel

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.eds00.ru/88d19c62

https://m.edsoo.ru/lead9dff




27

28
29

30

31

32

33

34

OCHOBHBIE TTOKa3aTEIN YKOCHCTEMBI.

DKOJIOTHYECKHE MUPAMUJIBI.
CsoiicTBa 3xocucreM. Cykieccus

[Ipupoanbie 3KOCUCTEMBI
AHTpPONOT€HHBIE YIKOCUCTEMBI

buocdepa — rnobanpHas
dKOCHUCTEMA 3eMITH

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl
YenoeuecTBO B Onochepe 3emin

CocyniecTBoBaHHE IPUPOIBI U
4eJI0BEYECTBA

Pesepsnblii ypok. [Ipomexyrounas
aTTecTanus

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34

2.5

https://m.edsoo.ru/8cb85173

https://m.edso00.ru/738929d3

https://m.edsoo.ru/c5534e2d

https://m.edso0.ru/6¢c4997cf

https://m.edsoo.ru/c929ffbc

https://m.edso00.ru/482d6168

https://m.edsoo.ru/ee2b94a4

https://m.edsoo.ru/82c3bb5f




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ NnporpaMmal CpeaHETro 0611161"0 06pa30BaHI/Iﬂ

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUM B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B OPMUPOBAHUU COBPEMEHHON
eCTCCTBeHHO-HaquOfI KapTUHBI MHpa U HAYYHOTO MUPOBO33PCHHUA; O
BKJIaJIE POCCHMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHUE
Oouosnorun; (pyHKIMOHATBLHON TPAMOTHOCTH 4YeNOBEKa [UJIsl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJepKaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEBpAIICHUE SHEPrHH), TOMEOCTa3 (caMoperyssius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEHMPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BHUTHC

YMeHnue uznarath OMOJIOrHYECKHUE TEOPUU (KJIETOYHAs, XPOMOCOMHas,
MytanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHust (0 IIEHTpax MHOTOOOpa3wsi W TMPOUCXOKICHHUS KYIbTYPHBIX
pactennii H.M1. BaBuiosa), onpenenars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUSI B OHOJOTUH
(HaOnrofieHHe M OMMCAHWE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUI;
OpraHM3alys W TMpOBEJEHUE OHOJOTHYECKOTO  JKCIEpUMEHTa,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAaHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pCBYJ'[BTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
MIpOKapuoT M ISYKApPHOT, OOJHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENMIECTB U
MpeBpaIeHUs] DHEPruu B KIeTKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€HE3)
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11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/IH
6I/IOJIOFI/I‘-ICCKI/IX mpoucccoB nu HBHCHHﬁ, UL IPUHATUA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHOM KU3HU B LIETISAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHHUA HOCTI/I)KGHI/If/’I
COBpPEMEHHOM OHONOTMU ¥ OMOTEXHOJOTHH [UIsi palloOHaIbLHOIO

IpUpPOaOITIOJIb30BAHHA

VYMmenune p€maTtb 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOC CKpC€IIUMBAaHUE, CLUCINJIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHUA JJIA IpeaACKasaHus

HacCJICOOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKUE PabOTHI,
coOnrofaTh MpaBWwia Mpu paboTe C Y4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyHbIX UcTOYHUKOB (CMMU, HayyHO-TIONYJIsSipHBIE MaTepUalbl);
STHUYECKHE AaCeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOJIOIHH,

MCAMIIUHC, OMOTEXHOJIOTUH

YMeHue co3aBaTh COOCTBEHHbBIE MHCHMEHHBIE M YCTHBIE COOOICHHS,
00001m1ass 6MOIOrNYecKy0 HH(POPMAIIMIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIO0JIb30BAaTh MMOHSATHHHBIN armapar OuoJIOTHH

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMmenue pPacKpbeiBaTh COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB H

TIOHSITHI: BUJ, HOMMYJIsIUA, FCHO(I)OHII, 9BOJIIOLUA, ABWIKYHIUC CHIIBL



(paxtopsr) ABOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BUJ000pa3oBaHue, HKOJIOTHYECKUE (baxTopsl, HKOCUCTEMA,
OPOXYLUEHTBl,  KOHCYMEHTBI,  PEIYLCHTHI, Henu  MUTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJOTHYECKHE TEOPHUH (SBONMIOIMOHHAs Teopus Y.
JlapBuHa,  cUHTeTMYecKass TeOopus  JBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojpbiimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTe  TPaHUIBl  HX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO IIO3HAHHS B OHOJIOTHH
(HabmroIeHNe W OINMCAHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBICHUM;
OpraHm3alys W MPOBEICHUE OHOJIOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl,  BBIABJICHUE  3aBUCUMOCTH  MEXIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUHW MMOJTYUYCHHBIX pe?,y.]II)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYEeCKUX OOBEKTOB: BMJIOB, MOMYJSIIUM, IPOAYLEHTOB,
KOHCYMEHTOB,  PCIYLIEHTOB,  OWOreOlIEHO30B M  JKOCHCTEM;
0COOCHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIIOCOOJICHHOCTH
OpPraHM3MOB, JI€HCTBUS SKOJIOTMUYECKHUX (HaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

YMeHHe TpUMEHSATh TOJy4eHHBIE 3HAaHUS U1 OOBSICHEHUS
OMOJIOTUYECKUX TIPOIIECCOB W SBIICHHM, JUIS TPUHATHS MPAKTUIECKAX
peleHuii B MOBCeTHEBHON KHU3HM B LIESX oOecrieyeHHs 6€301MacHOCTH
CBOETO 3/I0POBbS U 37I0POBbsI OKPYKAIOIIMX JIIOJIEH, COOMIOIEHUS] HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpEJe;
MMOHUMaHHE HEOO0XOIMMOCTH UCTIOTb30BaHUS JOCTHKEHUH
COBPEMEHHOM OMOJIOTUH 7Sl pallMOHAIEHOTO IPUPOAOIOIB30BAHNUS
YMeHne pemath 3JeMEHTapHbIe OMOJOTHYECKHE 3a/1adyd, COCTaBIISITH
CXEMBI IEpPEeHOCa BEIECTB U PHEPTUHU B 3KOCHCTeMax (IIeTH MUTAHU)
YMeHHue BBIIOJHATH JIAOOpPAaTOpHBIE M MpaKTUUYecKue pabdoTsl,
coOmonaTh mnpaBwia mpu pabore ¢ y4yeOHbBIM M J1a0OpPaTOPHBIM

obopyroBaHEM
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2.1

2.2

3.1

3.2
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YMeHue KPUTHYECKH OLEHUBATh U WHTEPIPETHPOBATH WHEPOPMAIUIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIEC 3HAHUS
13 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-IONYJsSipHBIE MaTepHAalIbl);
paccMarpuBaTh rJ100anbHbIe 9KOJIOTUYECKHE poOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHHIO K HUM COOCTBEHHYIO

IIO3HUIIHNIO

YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH MTOHATHHHBINA aIrrnapar ouonoruu

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
10 KVIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

buonorus kak Hayka

buomoruss — Hayka o wuBOM mpupoge. Pomp Ouonormum B (HopMUpOBaHHUU

COBpeMeHHOﬁ HaquOﬁ KapTUHBI MHpaA. Cucrema OHOJIOTHYECKHX HayK

MeToapl MO3HAHUS KUBOM IMPpUPOAbI (Ha6JIIO,Z[eHI/Ie, OKCIICPUMCHT, OIIMCAHHUC,
HU3MCPCHUC, KJ'IaCCI/I(bI/IKaI_II/ISI, MOJCIHUPOBAHUC, CTATUCTHUUYCCKAA o6pa60T1<a

JTAHHBIX )
JKuBbie cucTeMbI M X OpraHu3aius

XKussle cucrtemsl (6uocucTeMbl) Kak MpeaMeT u3ydeHus ouonoruu. CpoiicTBa

OMOCHCTEM U UX pazHOoOOpaszue

YpoBHM oOpraHuzanud OUMOCHCTEM: MOJEKYJISPHO-TEHETUUYECKUH, KIETOUYHBIMH,

OpraHU3MEHHBIN, MOMYJISLNOHHO-BUIOBON, S3KOCUCTEMHBIN, OMOChepHbI
XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHUKpOdJIeMEHTBI. Bona u  MuHepanbHble BemecrBa. @OyHKIMM BOABI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HO)II[ep)KaHI/Ie OCMOTHYECKOro OajaHca

benku. CoctaB u cTpoeHue O€nKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMble W 3aMEHUMBbIE AMHMHOKHUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl OEIKOBON MOJIEKYINbI (IEPBUYHASI, BTOPUYHAS, TPETHUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYEecKue cBoicTBa OenkoB. buonmormyeckue
(byHKINN OEIKOB.

depmeHTHl — Ouojoruueckue kKatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOcTtpatHas crnenuduuHoctb. Kodepmentsl. Burtamunbl. OTinuus

(hepMEHTOB OT HEOPTAHNUECKUX KaTaIH3aTOPOB



3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

VYraeBoasl: MOHOCAaxapuabl (IJIOKO3a, pub03a W Je30Kcupudo03a), Aucaxapubl
(caxapoza, 7akTo3a) W IoJucaxapuibl (Kpaxmall, TIJIMKOIEH, LEJUII0JI03a).
buonornyeckne GyHKIUU YIIIE€BOIOB.

Jlunuapl:  TpUrIMUEepuAbl,  crepouabl,  pochomunuasl.  ['mapoduibHO-
runpopoOHbIe cBOMCTBAa. buonormueckue ¢yHkuu aunuaoB. CpaBHEHHE

YIJICBOJAOB, OCIIKOB U JIMIIUA0B KaK HCTOYHHWKOB SHCPTHUU

Hyxnennossie kucnorsl: [IHK n PHK. Hykneoruisl — MOHOMEpBI HyKJIIEMHOBBIX
kuciot. Crpoenne u ¢ynkumu JIHK. Crpoenme u ¢ynkuumun PHK. ATO:

CTpoeHHe U HPYHKIIUU
HuTonorus — Hayka o kietke. Kinerounast reopus. MeTo bl H3y4eHUsI KIETOK

Kierka kax OCJIOCTHAA XUBasgd CHUCTEMA. O6H_[I/IC IIPU3HAKN KJICTOK: 3aMKHYyTas
Hapy’KHadA M€M6paHa, MOJICKYIJIbL I[HK KaK TeHETUYCCKUU alrapar, CucreéMa

cuHTe3a OeJIKa

Tumnbl kiIeTOK: syKapuoTHyeckas u npokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTHueckord  kietku. Kierounas crenka Oaktepumii. Crpoenme
JyKapUOTHYECKON KIETKH. OCHOBHBIE OTIMYHSA PACTUTEIbHOW, >XUBOTHOM U

IrpUOHON KIIETKH

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKAa, TJIUKOKAJIMKC, HX
¢byukumu. [InazmaTrueckas meMmOpana, e€ cpoiicTBa U pyHkuuu. L{uromnnazma u e€
oprasonipl. OTHOMEMOpaHHbIE OPraHOWIbl KJIETKH: SHIOIUIa3MaTHYECKasi CETh
(OIIC), ammapat I'onbmxu, au3ocombl. llonyaBTOHOMHbBIE OpPraHOWIbI KIIETKU:
MUTOXOHJApPUH, IuacTuibl. [IpoucxokaeHre MHUTOXOHIApUM M miacTua. Bumbl
wiactul. HememOpaHHbIE OpraHOMIbl KIETKH: PUOOCOMBI, KJIETOUHBIA LIEHTP,

PECHUYKH, KTYTUKH. CDYHKIII/II/I OpPraHona0B KJICTKH. Bxirouennst

Snpo — perynsaTopHblil neHTp kieTku. CTpoeHue sjpa: siaepHas o000J0dYKa,

KapHoIlIa3Ma, XpPOMATHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEeHIECTB B KIIETKE
KusneneaTenbHOCTh KIETKU

OOmeH BellecTB, WIM MeTaboIu3M. AcCUMWIALUS (TUIACTUYECKUT OOMEH) H
TUCCUMMIIALUS (PHEPreTUUeCcKuid OOMEH) — JBE CTOPOHBI €IMHOTO Ipoliecca
Metabonu3ma. Turmbl oOMeHa BemecTB: aBTOTPOGHBIA U rerepoTpodHbid. Posb

(bepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHUH SHEPTUU B KIETKE

®dorocunTtes. CBeToBas U TeMHOBasi ¢a3bl Pporocunresa. Peakuuu dorocuHTe3a.
DddextuBHOCTh (PoTOCHMHTE3a. 3HAaYeHHE (POTOCHMHTE3a JJIA KU3HU Ha 3emiie.
Brnusiaue ycnmoBmii cpeapl Ha (POTOCHHTE3 U CHOCOOBI TIOBBIINICHHS €TO
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XCMOCI/IHTCBI/IPYIOH_II/IC GaKTepI/II/I. 3HadueHUEe XEMOCHHTE3a JJIsA



4.3

4.4

4.5

5.1

5.2

5.3

5.4

5.5

JKU3HU Ha 3eMiie

OHepreTndyeckuii oOMeH B KieTKe. PacliemsieHue BeLIeCTB, BBbIICIEHUE U
aKKyMYJIMPOBAaHUE SHEPrUM B KIETKE. OTalbl JHEPreTHYECKOro OOMEHa.
I'mukomu3. bpoxeHue u ero Buibl. KHCIOPOAHOE OKHUCIEHUE, WU KJIETOYHOE

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEHA

Peakiiun marpuunoro cuntesa. ['enernueckas uadopmanus u JJHK. Peanuzanus
TeHETUYECKON WHpOpMauu B KJIeTKe. | €HEeTMYeCKMH KOJ M €ro CBOMCTBA.
Tpanckpunums — marpuunbslii cuate3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

Hexnerounsie ¢opmbl xu3Hu — BHpychl. Mcropus otkpeitus BupycoB ([.U.
WBanoBckuii). OcCOOEHHOCTHM CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacTeHuidd, >KUBOTHBIX M 4YEJIIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynoaedunura yenosexka (BUY) — Bo3oyaurens CIIM/a.

[Mpodunakrrka pacmpocTpaHeHHs BUPYCHBIX 3200 ICBaHHIA
PazmHOXeHME M MHIMBUAYAIBHOE PA3BUTUE OPTaHU3MOB

Knerounsnii WK, WIM KU3HEHHBIM IMKI KIeTKW. MHTepdaza u MHUTO3.
[Tpomeccel, mporekaromme B nHTepdaze. Permkamus — peakiuss MaTpUIHOTO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.
JIMMIIONAHBIE M TalJIOUJIHBIA ~ XpPOMOCOMHBIE  HAOOpBl.  XpOMATHU[IBI.
[uToslornyecknue OCHOBBI PA3MHOKEHHS W HWHIUBUIAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kimerkn — muto3. Craaum muto3a. [Ipomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MUTO34A. buonornyeckuii CMBICII MUTO3a

®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecriojoe U mojoBoe. Buabl Gecmosoro
Pa3MHOXXEHHUA: JI€JI€HHE HaJABOE€, IIOYKOBAaHUWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. UckyccTBenHoE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKINN

[TonoBoe pa3zMHOXKEHHE, €T0 OTINYUSA OT OECIOI0ro.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxondiue Ha CTaausxXx Menosa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HAYEHNE MEN03a

I"ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlonoBbIe
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6pa30BaHI/Ie " Ppa3BUTHUC IIOJIOBBIX KJIICTOK —
raMmer (CrnepMaro3ou, SUlEeKIeTKa) — criepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIUIEKIETOK U CIICpMAaTO30U10B. OHHOI[OTBOPCHI/IC. HapTCHOFCHC3

WunuBuayanbHoe  pa3BuTHe  (OHTOTEHE3).  OMOpHOHAIBHOE  Pa3BUTHUE

(3M6pI/IOTCH63). OTaIel 3M6pI/IOHa.HLHOFO Pa3BUTHA Y TO3BOHOYHBIX KUBOTHBIX!



6.1

6.2

6.3

6.4

6.5

npoOieHue, racTpyisiuus, oprasoreres. IloctamOproHansHOe pasBuTue. THUIBI
MOCTAMOPHOHAIBHOTO Pa3BUTHS: TpPsIMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIIOCOOHBIE BHI3bIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHHUE CEMEHH,

CTauu pa3BUTUSA
HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

IIpeamer u 3apaun reHeTuky. Vcropust pa3BUTUS T€HETUKU. BKilax pocCHUCKUX
U 3apyOexHbIX Y4Y€HBIX B pa3BUTHUE TEHETUKU. MeTolIbl TI'e€HETUKU
(rubpu10JI0rNYeCKUi, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA ).
OcHoBHbIE TeHETHYECKHE NOHATUA. ['eHeTHueckas CUMBOJIMKA, UCIIOJIb3yeMasi B

CcXeMax CKpelIMBaHUI

3aKOHOMEPHOCTH HACJIEIOBAaHUs TPHU3HAKOB, ycTaHOBIEHHBIE . Mennmenem.
MoHOTHOpUIHOE CKpelIMBaHUE. 3aKOH eAMHO00pas3us THOPHIOB TIEPBOTO
nokoneHus. [lpaBuio ngoMuHHpOBaHMs. 3aKOH pacCIICIJICHHS MPU3HAKOB.
I'unote3a ynctoThl ramet. [1oHOE U HETIOJIHOE JOMUHHPOBAHUE.

JluruOpuHoe CKpemuBaHue. 3aKOH HE3aBUCHMOTO HACJICOBAHHS TIPHU3HAKOB.
[{utoreHeTnvyeckue OCHOBBI JTUTHOPHUIHOTO CKPEIIMBAHMS. AHAIH3UPYIOIIEE
cKkpeuuBaHue.  Vcnosnb3oBaHHWE — AHAIM3HPYIOUIETO  CKPCUIMBAHUSA IS

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HacleIoBaHWIO TreHoB. HapymieHwe creruieHHs TE€HOB B pe3yJsibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpENENeHHE Moia. AyTOCOMBI M TIOJIOBBIE
xpoMocoMmbl. ['oMoramerHble M TreTeporamMeTHble opraHusmbl. HacnenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3meHunBOCTh. BHbl M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACIJICICTBEHHAs.
Ponep  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHON H3MEHYMBOCTU. BapuanuMoHHBIA psii M BapHallMOHHAs
kpuBagd. Hopma peaknum npusHaka. Koin4ecTBEHHbIE U Ka4eCTBEHHBIE

MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIM(PUKAIIMOHHOW H3MEHUYNBOCTH

HacnencrBennasi, uiM TeHOTHUIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTalMoHHas W3MeH4MBOCTh. Kiaccupukamus MyTanui:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYMHBI MyTaliuii. MyrareHHble
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HAacIeACTBEHHON n3MeHunBoctu H. .

BasusioBa
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I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOIbl TE€HETUKH
4eJI0BEKa: reHeaIOTHYeCKHI, OJIM3HEIOBBIH, LIUTOreHETUYSCKU,
OMOXMMHYECKHUN, MOJeKyIsipHO-TeHeThuYeckuil. CoBpeMEHHOE OIpeesieHUue
IFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomoripio [I[P-ananu3a. HacnencrBeHHble 3a00JieBaHUSI YEIOBEKA: T'CHHBIC
6osie3Hn, OOJIE3HU C HACIEICTBEHHOHM MPEIpacoNoKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHepaTuBHble MyTanuu. [IpuHLHUIBI 370pOBOTO
oOpa3a KU3HH, JUATHOCTHKH, NPOMUIAKTUKA M JIEYCHHUS] TEeHETUYECKUX
Oone3nell. MeIMKO-TeHEeTHYECKOe KOHCYIbTUPOBAaHUE. 3HAUCHUE MEIUIIMHCKON

TFCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUHN IT'CHCTUYCCKUX 3a6OHeBaHI/II\/‘I YCJIOBCKa
Cenexnust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenexkuusi Kak Hayka M Ipolecc. 3apOKICHUE CEJIEKUUU U JIOMECTHUKAIUS.
Yuyenne H.M. BaBuioBa o0 IeHTpax MPOUCXOXKACHUS UM MHOT000pa3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbl MpOUCXO0XKACHHS JOMAIIHUX XKUBOTHBIX. COpT,
opoJja, mTamMmm

CoBpeMeHHbIE METObl CeNEeKIH. MaccoBbI W WHIAMBUAYAIbHBIH OTOOpHI B
CEeJIEKIIMM pacTeHuH M KUBOTHBIX. OlleHKa sKcTepbepa. binskoponacTBeHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHuUS. CKpenMBaHUE YWCTBHIX JUHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpeluBaHuEe — ayTOPUIUHT.
Otnanénnas rubpuamsanus u e€ ycnexu. VICKYCCTBEHHBIH MyTareHes H
MOJyYCHUE TMONMUIIONAOB. JlOCTH)KEHUS CEJNEKLIHMU PACTEHUM, >KMUBOTHBIX H

MHKPOOPTraHU3MOB

buorexHonoruss kak oTpacib MPOW3BOACTBA. ['e€HHAs WHXKEHEpUs. Tarlbl
co3nanus pekomOuHaHTHOW JIHK u Tpancrennsix opranusmoB. Kierounas
nHxkeHepus.  Kierounsle  KynbTypbl.  MUKpPOKIOHANIBHOE  pPa3MHOKEHUE
pactrenuii. KnoHUpoBaHHWE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35HCTBEHHBIX
OpraHU3MOB. OJKOJOrMuYecKkue M 3tudeckue mnpodiembl. MO — renernyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KUIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOJIIOLIMOHHAS OUOJIOTHUS

DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CeuzerenbcTBa  OBOJIOIMU.  [laIeOHTOIOTMYECKHE:  IOCIIENOBATEILHOCTD
MOSIBJICHUSI BHUJIOB B TMAJICOHTOJOTUYECKOM JIETOMUCH, MEPEeXOJHbIE (POPMBIL.

buoreorpaduueckue: cxoactBo u pasznuuve GayH U (paop MaTepuKOB U
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2.1

2.2

OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IU4Msi IMOPHOHOB Pa3HbBIX BUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIIOTMYHBIE,
pyIUMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJICICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MyTeH y Bcex

OpraHu3mMoB

OomounonHass teopus Y.  [apBuna. Ilpennocbuiku  BO3HUKHOBEHUS
napBUHHM3MA. J[BMXKYIIME CHIIBI IBOJIONMH BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAaHUUYCHHOCTH PECYpPCOB, HEONpeaeaEéHHas N3MEHYUBOCTD,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

Cunrernueckast Tteopust s3Bomtouuu (CTD) U OCHOBHBIE €€ IOJOXKEHMS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIOUN

JBuwxymme cuibl (GakTopbl) HBOJMIOLMU BUAOB B Mpupoae. MyTaluoHHBII
Ipouecc U KOMOMHATHBHAsg W3MEHYMBOCTb. llomynsluoHHBIE BOJHBI U JIpeid
reHoB. M3omsamus u murpanus. EcrecTBeHHBIN 0TOOp — Hampapistonmii GakTop
HBOMIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCT, OPraHU3MOB KakK  pe3yinbTaT dBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H UAHOAANTALINH.

Bun u Bunoo6paszoBanue. Kputepuu Buga. OcHOBHBIE (POPMBI BUI00OPA30BAHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaKpOSBOHIOI_II/ISI. cDO]C)M]E»I 3BOJIIOIIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napaienbHas. HeobpaTumocTs 3BoIOLNN
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble TIPEACTABJICHUS O 3apOKACHUM JKU3HU. HayuyHple TIuUNOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUUYECKas
IBOJIIOLMS. DKCIIEPUMEHTAILHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stanel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJIECTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII J)KUBBIX OPraHnu3MOB

Pa3Butne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxeil. Apxelckas u
npotepo3oiickass 9pbl. [laneosoiickas spa M e€ mnepuoAbl: KeMOpUHCKUH,
OPJIOBUKCKHW, CUJIYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3so30iickas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3oiickass »2pa u €€ mepuojabl: MaJeOreHOBBIA,  HEOTCHOBBI,
AHTPOIIOI€HOBBIM. XapaKTepUCTHKA KIUMara U TIEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE 3TaIbI 3BOJIOLUN PACTUTENBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y

paCTeHI/Iﬁ n XHUBOTHBIX. HO}IBJ'ICHI/IC, PacuBET W BbBIMUPAHUC TPYHIT KHUBBIX
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OpPTraHU3MOB

Cucrema OpPraHu4€CcKoro Mupa KaK OTpPaXCHHUE DSBOJIIOLHH. OcHOBHEBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

DBoOLMS YeIOBeKa. AHTPONOJIOrUA Kak Hayka. Pa3BuTwe mpeacraBieHUil o
INPOMCXOXKICHUHM 4YeloBeKa. MeToapl m3ydeHus aHTpororene3a. CxojicTBa H
pa3nuyMs YyeroBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTIOBEKa.

JIBrxymue cuibl (pakTopel) aHTpornoreHesa. HacinencrseHnass M3MEHYMBOCTD U
€CTeCTBEHHBII 0TOOp. OOmIecTBeHHBIH 00pa3 XU3HH, HU3TOTOBIICHHE OpPYIUi

TpyJa, MBIIIJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YesoBek
ymenslid, YenmoBek mnpsMoxondmui, YenoBek HeaHAEpTaNbcKui, Yenosek
pa3yMHblii. Haxoaku HMCKOMAaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JacThb

pacrpocTpaHeHus, 00bEM IOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OpyAus

YenoBeueckue pacsl. OCHOBHbIE OOJIBLIME pachl: €BporeouiHas (eBpazuiickas),
HErpoO-aBCTPaJIONIHAS (3xBaTopuanbHas), MOHTIOJIOUIHAS (a3marcko-
amepHuKaHcKast). UepTbl PUCIIOCOOICHHOCTH MPEICTABUTENIECH YEIOBEUECKUX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBedyeckux pac. Kputuka pacuzma
OpraHusMbl 1 OKpyXkarouias cpeaa

DKoJorus Kak Hayka. 3ajauyd U pasjesbl dKOJIOrMU. MeToJbpl IKOJIOTMYECKUX
UCCIeIOBaHMM. DKolorndeckoe MUpoBo33peHue. Cpeapl 00UTaHUs OPTraHU3MOB:

BOAHAsA, HA3EMHO-BO3AylIHAasA, ITIOYBCHHAA, BHYTPUOPTaHU3MCHHAA

Okonoruueckue  (axrtopsl. Krnaccuduxamus  skojmormdyeckux — (hakTOpOB:
abuoTruyeckre, OWOTHYECKME M aHTPONOreHHble. JleiicTBHe 3KOIOrMYecKux

(hakTOpPOB HA OPTaHU3MBI

AbGunotnyeckue QaxkTophl: CBET, TEMIlepaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenus OpraHu3sMOB K  JeMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aMMOJIEHCTBMIA: KOHKYpPEHIIMS,
XHUIIHAYECTBO, TMapa3uTU3M, MYTyalu3M, KOMMEHCaIN3M (Haxj1eOHWYEeCTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M,  HeiTpanu3M. 3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ IJid CYIIECTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6IIICCTBaX
OKOJIOTHYECKHE XapaKTEPHUCTHUKHU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTeiin
HnomyJjanuu: 4YUCICHHOCTb, IUIOTHOCTB, POXKAACMOCTb, CMCEPTHOCTb, HNPHUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MONYJIALMY U €€ peryisaiuus
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Coo011ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpykTypsl OuOIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Bunabl-momuHantel. CBS3U B

onoleHo3e

DOkonoruyeckue cucreMbl (dkocuctembl). [loHaTHe 00 dKocucTeMe W
ouoreoneno3e. DYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBHI, peyleHThl. KpyroBOpoT BEelIecTB U MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckue (nuieBble) YpPOBHH SKOCHUCTEMBL. I[lumieBble menu U CeTw.
OCHOBHBIE TIOKa3aTEIW AKOCHUCTEMBI: OHoMacca, MPOMYKIHSA. DKOJIOTHYECKHE
MUPaMUABL  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYUBOCTD, CAMOPETYJIsILUs, pa3Butue. Cykieccus

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMa XBOHHOTO WITU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOINOTeHHbBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOo3KOoCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroilumBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYeCKOro pa3HooOpasus Ha 3emIie

Yuenne B.M. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
ounoctepsl. XKuBoe BemectBo u ero pyakmuu. OcobeHHOCTH OMOCHEpPH Kak
ro0anpHOM AKOCcHCTeMbl. JlMHAMHYeCKOe paBHOBecHE€ M oOOpaTHas CBsI3b B
ouocdepe. KpyroBopoTsl BemIECTB M OHOTCOXUMHUYECKHE ITUKIBI JJIEMEHTOB

(yraepona, a3ota). 30HaIbHOCTH OHMOC(hepbl. OCHOBHBIE OMOMBI CYIIN

YenoBeuecTBO B Ouocdepe 3eminn. AHTpONMOTeHHbIE W3MEHEHUs B Ouocdepe.
['oGanbHBIE SIKOJTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHANBHOTO  YOpPABIEHUS MPHUPOJHBIMH pecypcaMu U UX

ucnosyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus. 10 xnacc. [laceunuk B.B., Kamenckuit A.A., Pyornos A.M. u ap.; [lox
penakuueit [Taceunuka B.B. Akumonepnoe ob6mectBo «M3narensctBo «lIpocserienue»
* buonorus. 11 knacc. Ilaceunnk B.B., Kamenckuit A.A., Pyorios A.M. u np.; Ilox
penakiueii [Taceunnka B.B. Axunoneproe o6mectBo «M3natensctBo «IIpocBemnieHue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Pabouas rerpans «buonorus. O6mas ouonorus. 10—11 kimaccel. ba3oBbelil ypOBEHbBY.

AsTtopsl: B. B. Ilaceynux, I'. I'. IlIBenos.

ConepXUT pa3inuuHble PENPONYKTUBHBIE U TBOPYECKHE BOIIPOCHI U 3aJaHUs, B TOM YHUCIIE
nabopaTopHble pa0dOTHI, MO3HABATEIbHBIC 33auu, TAaOJIHIIBI, CXeMBbl U PUCYHKH. B Tetpanp

BKIIFOUCHBI TCCTOBBIC 3aaHU I IIOATIOTOBKH K EID.

Metoanyeckoe mocobue «buonorms. OOmas Ouonmorms. 10-11 xmaccel. MeToamueckoe
nocobue k yueOHUKy A. A. Kamenckoro, E. A. Kpukcynosa, B. B. Ilaceunuka». ABTOpBI:

B. B. Ilaceunux, I'. I'. I1IBermos.

[Tocobue comepXHUT MOYpouHBIE Pa3pabOTKM C yKa3aHHEM 3aJad YpOKa, IUIAaHUPYEMBIX
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mporecca.
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