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MNOSICHUTEJIBHAS 3AITUCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpeAesCHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEp)KaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJCH, COACpIKaHUs,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIHUNAX, XapaKTEePU3YIOLUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHETO
obmero obpaszoBanus B Poccuiickoit @eneparuin, a TakKe MOJIOKCHHS O CIEIU(PUKE OHOIOTHH,
e 3HAUYCHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM MOJIOKEHUSM, OIIPEeNICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
OHOJIOTUH U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MPEACTABICHUE O IEeNIX, 00 o0IIel cTpaTeruu o0y4eHHs,
BOCIIUTAHUS M Pa3BUTUS OO0ydYaloIIMXCS cpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
orpenenser 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBAaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpPEJIMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4deHUs B (OPMUPOBAHHUH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX IeHCTBUI 00y4Yaromuxcs 1mo
OCBOEGHUIO COJIepPKaHUs OMOIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6umosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
MPEEeMCTBEHHOCTH B HW3Y4YeHMHM Ouosoruu, Omarojmapss 4YemMy B Hell mIpocMaTpuBaeTrcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOrO  MBIILUICHUS,
NpPEICTaBICHUNA O 3I0pPOBOM 0OO0pa3e KM3HH M OCEpeXHBIM OTHOIIEHHEM K OKpYXaromen
npupoaHoii cpene. [ToaToMmy Hapsay ¢ U3ydeHueM o0IeOMOIOTHUECKUX TEOPU, a TaKKe 3HAaHUN
O CTPOEHUM >KHMBBIX CHCTEM pPa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeIEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW XHM3HM IS pENICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: NPOPHIAKTHKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJIOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS KOJOTHUYECKH IEIeCO00Pa3HOT0 MOBEACHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3AHCTBEHHOM JEATENbHOCTH YENOBEKAa Ha COCTOSHHE MPHUPOJHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bHOTIOTHs» NMPOJUKTOBAHO HEOOXOIUMOCTBbIO 00ECHeUeHHs YCIOBUM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJLHOTO OMOJIOTHYECKOro 00pa3oBaHusl, KOTOpas MperoIaraet
dopmupoBaHHe y 00ydaromUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

Buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (QopMUpOBaHHE y OOydalOIIMXCS MPEICTaBICHUM O HAaydHOH KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoOe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLAH, CO3Ma&T YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
¢dopmupoBaHus (QYHKIIMOHAIBHOM TPaMOTHOCTH, HaBBIKOB 37I0pOBOTO M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. 3yuenue
6uosoruu odbecrnednBaeT ycaoBUs A ((OPMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHKAIIMOHHBIX
U WHQOPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYIBTYpBI, CIIOCOOCTBYET HWHTETPAIuN
OMOJIOTHYECKUX 3HAHUHU C TMPEJICTaBICHUSAMHM M3 JIPYTruX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazBaHHBIe TIOJI0KEHUS O TPEAHA3HAYCHUN YIeOHOTO TpeaMeTa
«buonorus» cocraBuIM OCHOBY JUISI OTIPEICTICHUS TIOJX0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TI0
coJiepKaHusl, IPEJCTABICHHOTO B MpOrpamMmMe 1o OUOJIOTHH.



OTt60p conepkanust yaeOHOrO TipeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOWUTH 3HAHMS M YMEHHs, 3HAUUMbIE i (popMUpoBaHUs OOIIEH KYIbTYpHI, ONpEACISIOmne
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLleH MNPUPOAHON cpesie, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
IIPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHEHTAIMIX JTUYHOCTH, CIOCOOCTBYIOUIMX I'YyMaHU3alUU OMOJIOTHYECKOr0 00pa3oBaHusl.

CrpyKTypupoBaHHE COJepKaHUs y4eOHOro MaTepualia B TPOrpaMMe IO OHOJIOTUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBL, O €€ YPOBHEBON OPraHU3aLMHU U DBOJIOLMH. B COOTBETCTBHUHM C 3TUM B CTPYKTYpE
yuebHoro npeamera «buonorus» BblIEIEHBI CIEAYIOUINE coAepxaTelbHble TuHuU: «buonorus
Kak Hayka. MeTopl HayyHOro mo3HaHus», «Kietka kak Ouonoruueckas cucremay, «OpraHusm
Kak Ouonornyeckas cucreMay, «CuctemMa U MHOrooOpa3ue OpraHu4eckoro Mupa, « IBOJIOLUS
YKUBOM MPUPOABD», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBIaJICHHE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUI KCIOJIb30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JIEHCTBHUI B
OTHOIIEHUH 00BEKTOB KUBOH MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KHU3HEHHBIX TPOOIEeM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHUE 00YJAIOIIUMHUCS CUCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPHSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, TMpaBWIaX, CIyKalluX OCHOBOH s (HOPMUPOBAHHSA
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOEHUH, MHOT000Opa3sMM U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOIO YPOBHsS OpraHU3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTUH;

dopMupoBaHHEe Yy OOyYaromMXCsl IO3HABATEIbHBIX, MHTEJUIEKTYalIbHBIX W TBOPUECKHUX
CHOCOOHOCTEH B Mpoliecce aHajau3a JaHHBIX O MYTSIX pa3BUTHs B OMOJIOTUM HAy4HBIX B3IJISJIOB,
U U MOIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Y oOydvaromuxcs oOmeld KylabTypbl, (YHKIHMOHAIbHON TI'paMOTHOCTH,
pa3BUTHE YMEHUIN OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MUpa KMBOW MPUPOIBI HA
OCHOBAHMU 3HAHUH U OMBITA, MOJYYSCHHBIX IPU U3YUYECHUH OMOJIOTHH;

dopMupoBaHHe Yy OOyYarOIIMXCS YMEHMH WILIIOCTPUPOBATh 3HAYEHHE OHMOJIOIMYECKHUX
3HAHUM B TPAKTUYECKOW JAESITEIBHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXXHOCTHU TO3HAHUS YEIOBEKOM MHBOW NPHUPOJIBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOMIOEHUS STUUECKUX HOPM NP MPOBEICHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

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

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUH B IMOBCEIHEBHOM >XU3HU JJIS OLEHKHU
MOCJEICTBUM CBOEH JEATENIbHOCTU 10 OTHOIIEHUIO K OKpY)Kalolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero odmiero oOpa3oBanus yueOHbli mpeamer «buosnorusy», n3yyaemblii Ha
0a30BOM ypOBHE, SIBJIIETCA 003aTeNIbHBIM Y4€OHBIM MTPEAMETOM.

Jnis u3ydenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero oOpa3oBaHMs OTBOIAMTCS
68 vacoB: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Heneno).



COILEP KAHUE OBYYEHUSA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOI KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeToap! Mo3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNe, H3MEpEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U IpaKkTH4YecKne padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJOB TPU H3YYECHUHU
OHOJOTHYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIHSA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTInYHE >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

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

JdemoHcTpaumMu:

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

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHYECKUH COCTaB KIETKU. XUMUYECKUE AIEMEHTBI: MaKpOAJIEMEHThI, MUKPO3JIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

OyHKIMHM BOJBI M MUHEpAJIbHBIX BeleCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnMbIe
U 3aMEHHUMbIE€ AMMHOKHCIOTH. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl O€IKOBOH
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHTHl — Ouonornueckue kKaramuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubsl. Otmianuns  (EepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrieBonpl: MOHOCaxapu bl (TJIFOKO3a, pud03a U 1e30KCupudo03a), Aucaxapuisl (caxaposa,
JIAaKTO3a) W TMOJNMcCaxapuabl (KpaxMmal, TJHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  Tpurauuepuisl, ¢ochonunuapl, crepouabl. [uapopminbHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JUMHIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne um ¢ynkiun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kierke. KiierouHass Teopus — mpumep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEeHHSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOmIye Mpu3Haky KIETOK: 3aMKHYyTasl Hapy)KHas
MeMmOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cuctemMa cuHTe3a Oeska.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYHS PACTUTENILHOM, Y)KUBOTHOMN U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opranouibl kietku: DIIC, anmapar ['onbmku, mu3ocomsl. [loayaBTOHOMHBIC
OpraHou/bl KJIETKH: MUTOXOHAPUH, I1acTuibl. IIporicxoxxieHne MUTOXOHAPUH U I1acTUA. Busl
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

Anpo — perynsaTopHslil neHTp KieTku. CTpoeHue sijpa: saaepHas 000yi04ka, Kapuoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

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

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

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOIBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenne hepmMeHTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OOGopynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpYyIOBaHWE MJi MPOBEACHHS HAOJIOICHUN,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl WA KaTaaas3bl)y.

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

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOMmeH BemiecTB, WIH MeTa0ONU3M. ACCUMWIAIMS (TJIACTHYECKUl OOMeH) H
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolrecca Merabonusma. Poip
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

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

®otocunre3. CBeroBas u TemMHOBas (a3el (orocuHTeza. Peakiuu ¢otocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTe3a IS KU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KIETOYHOE JAbIxaHue. OKHUCIHUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHA.

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

Hexknerounsie popmbl )ku3HU — BUpYChI. MlcTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
Oco0EHHOCTH CTPOCHMSI M KM3HEHHOTO IMKIa BUPYCOB. bakrtepwodaru. bonesnu pacrenwmii,



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

JdemoHcTpaumuu:

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

Tabmuubt u  cxembl: «Tunmbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
¢GyHkunoHMpoBaHUEe TeHa», «CuHTe3 Oenka», «l'eHernueckuil kon», «Bupyce,
«bakrepnodarn», «Ctpoenne wu sku3HeHHbId 1wmkia Bupyca CIIWM[la, OGakxrtepuodaray,
«Pemmukanms JJTHK».

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

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii 1uki, uiaM KU3HEHHBIH MK kineTkd. Mutepdasza u muros3. I[Ipoueccsl,
npoTekaromue B uHTEpdaze. Permmkamms — peakuuss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIII Habop — KapuOTHIl. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonornueckne OCHOBBI Pa3MHOXEHUS U WHJIMBUIYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knetku — muto3. Ctaauu muto3a. [Ipoueccel, mporucxoasiiye Ha pa3HbIX CTaIUsIX
MuUTO3a. broaorn4eckuii CMbICII MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@DopMbI pa3MHOKEHUS OPraHU3MOB: Oecroi10€e U 1oJIoBoe. Bupl 6ecrnonoro pa3sMHOKeHU:
JICJICHUE HaJ/IBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETaTHUBHOE
pa3MHOkeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYCHUE JUIs CEIECKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYHUS OT OECTOI0rO.

Meito3. Cranun Mmenosa. IIpomecchsl, nmpoucxoadmmue Ha cragusx menosa. IloBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHME U Pa3BUTHUE MOJOBBIX KJIETOK — ramMeT (CrnepMaro3oup,
AWIEeKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOEHHs SHLEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHS Y MO3BOHOYHBIX MXUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranoreses. IloctamMOproHanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uHO4YHOE). BinsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJACTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 I[BETKOBOIO PacTEHUS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «@OpMbI pa3MHOKEHHUST OPTaHU3MOBY, «/IBOIHOE OMIIOIOTBOPEHHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «Jlenenne KIeTku 0akTepuiny,
«CTpoeHHe TOJOBBIX KIETOK», «CTpoeHue xpomocombl», «KieTouHbIl Uk, «Pernmkanus
JHK», «Mutos», «Menosy, «IIpsimoe n HenpsiMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOTTUTAKOIIUX
Y 4€JI0BeKay, «OCHOBHBIE CTaAMH OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOI, MHUKporpemnaparbl «CrepMaTo30Hibl MIIEKOMUTAIOLIET 0,
«SlitnexneTka MIEKONUTAIOIIEro», «KapuokuHes3 B KJIeTKaxX KOPEIIKa JIyKa», MarHUTHAsI MOJIEIIb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradaznoit XpoMoCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTtopnast pabora Ne 3. «Habmtonenre MUTO3a B KJIETKaX KOHYMKA KOPEITKA JTyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



Jlaboparopuass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pasButvs reHeTukd. Ponbs nuronorum u
IMOPHOJIOTHN B CTAHOBJICHUU T€HETHKH. BKiag poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPUIIOIIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJEKYISIpHO-
reHeTuuyeckuii). OCHOBHbIE T€HETUUYECKUE MTOHATHS. [’ eHeTnuecKasi CUMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MounorubpunHoe ckpermBanue. 3akoH equHo00pa3us TuOpuI0B repBoro noxkosneHus. [Ipasuio
JOMMHHUPOBaHMsI. 3aKOH paclleIuleHus npu3HakoB. [mmore3a uyucroTsl ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUA. AHAJIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacieqoBaHue mpusHakoB. PaGora T. Moprana mno cremIeHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIpeAEICHUE 110J1a. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mmbl. HacnegoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XAapaKTEPUCTHKA MOAU(PUKALMOHHOW H3MEHUYUBOCTH.
BapuanuuonHssiii psg u BapuauroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHYMBOCTH.

HacnencrBeHHas, iy reHOTUIMYECKasi, U3MEHUYMBOCTh. KOMOMHATUBHAs M3MEHUUBOCTb.
Meiio3 u MONOBOM mpolecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHunBoCcTh. Kiaccu¢ukanuss MyTanuid: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa U
IPUYMHBI MyTaluil. MyTareHHble (akTopbl. 3aKOH FOMOJIOTMYECKUX PSIIOB B HACJIEICTBEHHOMN
n3Menunsocty H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJIBI TE€HETHUKH YEJIOBEKA!
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHeTuuecknii. COBpEMEHHOE OIPENEICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHME,
TEHOTHUIUPOBaHKUE, B TOM uyucie ¢ nomoipio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacroiokKEeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370pOBOTO 00pa3a XKU3HHU, TUArHOCTUKU, MPOPUIAKTHKI U JICUEHUS] TEHETUYECKUX
Oone3nel. MeauKo-TeHeTHUECKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
NPEOTBPALICHUN U JICYEHUHN TeHETHYECKUX 3a00JIeBaHUN YeTI0BeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. YerBepukon, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuupl u cxembl: «MOHOTMOPUHOE CKPEUIMBAHUE U €r0 IUTOr€HEeTHYECKasi OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«urnbpunHoe ckpemuBanue», «LluTorornueckue OCHOBBI AUTHOPHIHOTO CKPELIMBAHUSY,
«Meiio3», «B3aumoneicTBue aJlJIebHBIX T€HOBY, «I eHeTHYeCKHne KapThl pACTEHHM, )KUBOTHBIX U
qyenoBeka», «l'eHeTnka mnona», «3aKOHOMEPHOCTH HACJIEIOBAaHUSA, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusmeHunBoctu», «MoaudukaionHas
W3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropayn, «['eHeTHKa Tpymnm KpoBu», «MyTanmroHHas
U3MEHYUBOCTbY.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTanuu (GOpMbI KPBUIBEB U OKPACKH TeNa), repOapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIpEiapaTaxy».

JlaGopaTopnas pabora Ne 6. «3yyeHue MoauduKanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

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

[TpakTueckas padota Ne 2. «CocTaBieHUE U aHaIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U AoMecTukanus. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, NOPOAA, LITAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIN3KopoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuaus. CKkpeluBaHue YUCThIX JIMHUHN. ['eTepo3uc, unu rubpuanas cuna. Hepoacrsennoe
cKkpemuBaHnue — ayrOpuaunr. OtganénHHas ruOpuguzanus U e€ ycnexu. VcKycCTBeHHBIN
MyTareHe3 U IOJy4YEHHE MOJUILUIONI0B. JIOCTM)KEHUSI CEJIEKUMM PAcTeHUM, XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buortexHonoruss kKak oOTpacib MNPOM3BOACTBA. ['€HHas WH)KEHepHUs. OTambl CO3JaHus
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KyJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHHE pacTeHHi. KiioHupoBaHue BbICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mpobremsl. MO -
T€HETUYECKU MOAU(UIIUPOBAHHBIE OPTAaHU3MBI.

JeMoHcTpanuu:

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

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pactenuit», «IlopoJpl 1oOMalIHUX KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHHil», «OTnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoay, «[lomummounus», «OOBEKTHI
OouorexHonorun», «Kinerounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MyJSKU IJIOJ0B U KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX COPTOB
pacteHuid, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJeKIMU PACTeHH M KHUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035IUCTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[Ipennockuiku BOSHUKHOBEHHSI HBOTIOLIMOHHON TEOPUU. DBOIIOLIMOHHAS TEOPHUS U €€ MECTO
B Onosoruu. BiusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CupetenbcTBa 3BOMIONNN. [laieoHTONOrHYeCKHE: TTOCTIEI0OBATEIFHOCTD TTOSBJICHHUS BUIIOB
B TAJICOHTOJOTUYECKONM JIETOMUCH, Mepexoanble ¢opmbl. buoreorpaduueckue: CXOACTBO U
pasznuuue dayH u GIop MaTepUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA U Pa3auuus SMOPHOHOB pPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIOTUYHBIE, pPYAUMEHTapHbIC OpraHbI,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHas Tteopus Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHMS JapBUHU3MA.
JBuxkyiiye Ccuwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

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

MukposBontonus. [lonynsanuus kak eIMHALIA BUJIA U SBOJIFOLUU.

JBuoxkympe cuibl ((pakTophbl) 3BOJIONWU BHIOB B MpUpoje. MyTalMOHHBIN TMpolecc U
KOMOHMHATHUBHASI U3BMEHYUBOCTD. [lomynsunoHHbIe BOJIHBI U Apeid reHoB. M3omsiius 1 MUrpanus.

EcrectBennblii 0oTOOp — Hampapistomuil ¢axTop sBostonnd. DOpPMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIONUH. [Ipumepsl npucnocoOnenuit
y opranusmMoB. ApoMop¢h03bl U UANOATANTALIUH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpaduueckoe, IKOJIOrHuecKoe.

MaxposBororusi. PopMbl IBOIIONUHU: (PHUIETUYECKAsA, JAWBEPreHTHAS, KOHBEPTEHTHAS,
napasuienpHas. HeoOpaTuMOCTh SBONIOIHH.

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

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

Tabmuie! u cxembl: «Pa3BUTHE OPraHUYecKoro Mupa Ha 3emiie», «3apoIbIIIN TO3BOHOYHBIX
KUBOTHBIX», «ApXeonTeprurcy, «@opmMbl 00pBOBI 3a cyliecTBOBaHUE», «ECTECTBEHHBIH OTOOPY,
«MHorooOpa3ue CcOpTOB pacTeHuil», «MHorooOpa3ue MOpoA >KUBOTHBIX», «[lomymsiumy,
«MyTanoHHas U3MEHYUBOCThY, «Apomopdossry, «Manoananranuny, «O0mIas aerenepanus,
«/IBmxyiue cuibl 3Bosronuny, «Kapra-cxema mapmipyta nyremectsus Y. Jlapsunay, «bopbda
3a CYILIECTBOBAHHE, «IIpucnocoOiaeHHOCTh OpPTaHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHuey», « IKOJIOTHUECKOe BUA000pa30BaHUEY.

OOGopynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMHU THIIAMHU OKPACKH, HA0Op TIIOJ0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX PUCTIOCOOTIEHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX .

buoreorpaduyeckas kapra wMupa, Koiekuus «@DOpMbI COXPaHHOCTH HCKOIMAEMBIX
JKUBOTHBIX W PACTeHMIT», Mojenb anrumkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3BuTne Hacekomoro», «Pa3BuTHe nATymKu», MUKpornpenapat «Jpozoduna» (HOpMa,
MyTaluu GOpMbI KPBUIHEB U OKPACKH TEJA).

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlabopaTtopHnas pabota Ne 1. «CpaBHEeHHE BUAOB IO MOP(OJIOTHIECKOMY KPUTEPHUIOY.

Jlaboparopnas pabora Ne 2. «OmnucaHue TNPUCIIOCOONIGHHOCTH OpraHm3dMa © eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHay4yHbIe TIpEACTABICHUS O 3apOXKIACHUU KW3HU. HaydHble TUIIOTE3bl BO3SHUKHOBEHHS
JKU3HM Ha 3emuie: aOWoreHe3 W IMaHCIepMHs. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPTraHWYECKHUX BEIIECTB U3 HEOPTAHHMUECKUX. DKCIEPUMEHTATHLHOE MOITBEPKICHIE XUMUIECKOU
sBomtonnu. HauanbHele Tanel Ouonorudeckoii apoirorun. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIECTKH. [lepBble KIETKH M WX HBOJIOIHS.
DopMHPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3zButne xu3Hu Ha 3emiie 1o spam u nepuoaam. Karapxei. Apxelickas ¥ mpoTepo3oncKas
apsl. [Taneo3olickast 3pa u €€ mepuoIbl: KeMOPUICKUHN, OPIOBUKCKUH, CUITYPUICKUH, TE€BOHCKHUH,
KaMEHHOYTOJIbHBIN, TEPMCKHIA.



Me3so030iicKas 3pa U €€ IepUOAbL: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepro/ibl: MajieOreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

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

Cucrema OpraHM4ecKOro MHUpa Kak OoTpa)keHue 3BONMOUUUA. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTPONOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKAECHNUHN YesloBeKa. MeTo bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATUUECKOE MTOJIOKEHUE YEJIOBEKa.

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

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: AaBCTPAJIONMHUTEKU, YEIOBEK yMEIbIH,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepranbckui, YenoBek pasymubld. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOIEOHaHAas (eBpa3uiickas), HErpo-
aBcTpajioujiHas  (dKBaTOpuaidbHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YepTsl
MPUCTIOCOOTICHHOCTH MPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabmunpe! u cxembl: «Bo3nukHoBeHne ColHEYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKOro
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKaw,
«CoBpeMeHHasi CUCTEMAa OPraHU4ecKoro mMupay», «CpaBHEHHE aHATOMHYECKHMX 4YE€PT CTPOEHUS
YyeJloBeKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTMYECKHX HAXOJIO0K
IIPEIKOB COBPEMEHHOIO YejoBeka», «JlpeBHelmme moan», «/peBrue mromnm», «llepsble
COBpPEMEHHBIE JTI0N», «UenoBeueckre pach».

Ob6opynoBanue: Mynsixku «lIporcxoxaeHue denoBeka» (OIOCTBI  aBCTPATONHUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeNloBeKa (KaMHH-4YOIIephl, pyOuia, ckpebia), TeoXpoHoJIoruyeckas tadbiauia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

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

OKcKypcusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeAUECKU My3€eil).

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

Okonorussi Kak Hayka. 3ajadud M pa3Aenabl AKOJOTMH. METoAbl HSKOJIOIMYECKHX
HCCIJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JAYIIHAs,  IOYBEHHas,
BHYTpHUOpPraHU3MEHHasl.

Okonoruyeckue (axropel. Kiaccuduxanms skoioruyeckux (GakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrEe IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucniocoOieHust OpraHu3MoB K JAeHCcTBHIO a0NOTHYECKUX (paKTOpoB. bruonsornyeckue puTMsl.

buotnueckne  Qaxroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHH:  KOHKYpPEHIIHA,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HaueHHEe OHMOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTUKH MOMyasinud. OCHOBHBIE TIOKA3aTeIH MOIMYJISALUU:
YHUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymGoapaT, K. @. Pynse, O. 'ekkens.

TabGmuupl n cxemsl: kapra «I[Ipupoausie 3061 3emian», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
UHpY30pUun-TyQesnbkn», «[luiessie nemnm».

JlaGopaTopHble M IpaKkTHYecKHe PadoThI:

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

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

[Tpaktuyeckas padora Ne 2. «I[Toacuér mIoTHOCTH MONYISIIUNA PAa3HBIX BUIOB PACTEHUI.

Tema 4. Coo01ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranmzmMoB —  OuomneHo3. CTpykTypsl  OuomeHo3a:  BHJOBafd,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OMOreolEHO3E.
OyHKUMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B IKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMHIbl: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazputue. CyKueccus.

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

AHTpOTIOT€HHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buonorndeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenune B. U. Bepnaackoro o 6uocgepe. I'panuiisl, coctas u cTpykTypa Ouocdepst. XKusoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHOchepbl Kak TI00aJbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

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

YenoseuecTBo B Onochepe 3emnu. AHTponoreHHble n3MeHeHus B ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHNE TPUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroiunBocTu 6nocgepsl. OCHOBA pallMOHANIBHOIO YIpaBJIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosnb3oBaHue. JlocTHKeHsI OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuuel u cxemsl: «[lumessie nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuraHusy, «OKojoruueckas nupamuaa», «buocdepa U UenoBex»,
«3JKocucTeMa MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHoleH03 Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOTeHHbIE BO3JEHCTBHS Ha NpUPOAY», «Baxkueiimue
WCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa W TPYHTOBBIX Bon», «[louBa — BakHeWIIas COCTaBISAOLIAS
ouocheprr», «Paktopsl ngerpaganuu  nouBy», «llapHukoBblit  3hdexT», «DaKTOPbI
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3ora B mpUpoie».

Ob6opynoBanue: MoAeIb-anmIMKanus « TunuaHsie OMOIIEHO3bI», repbapuii «PacTuTenbHbIe
cooOrmiecTBay, Kojulekuuu «buoreHo3», «BpeauTenn BaKHEWIINX CEITbCKOXO03SMCTBEHHBIX



KyJIbTYp», TepOapuu M KOJUJICKIMM pAcTeHUH W >KUBOTHBIX, NpHUHAUICKAIIME K pa3HbIM
9KOJIOTUYECKHUM TpyImaM ogHoro Buaa, Kpacuas kaura Poccutickoii @enepanun, n300pakeHUs
OXpPaHACMBIX BUIOB paCTeHI/Iﬁ U ) KUBOTHBIX.

IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT' U HA
BA30BOM YPOBHE CPEJHEI'O OBILIHEI'O OBPA3OBAHUSA

Cormacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUS K peE3yJlbTaTaM OCBOCHUS
00y4aroIMMUCs IPOrpaMM CpeAHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIHMYHOCTHBIX pE3yJbTATOB OCBOEHHUS mpeameTa «bHOJOTHUsS» BBIAEIEHBI
CIEyIOIINe  COCTaBIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA POCCHUHCKON  TpaxkIaHCKOU
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPENIEICHHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IIEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTUS
OHMOJOTUYECKOTr0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh 00y4atomInXcsi pyKOBOJACTBOBATHCS B CBOEH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIIHUMU CHUCTEME OMOJIOTMYECKOT0
o0pa3oBaHus, HATMYME YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HCHHBIC ITJIaHBbI.

JImaHOCTHBIE pe3ynbTaThl OCBOCHUS Npeamera «buonorus» nocTUraroTcs B €IUHCTBE
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUIIMOHHBIMU pOCCI/IﬁCKHMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
o0ImIecTBe TpaBWIaMH UM HOPMAaMH MOBEICHHS M CIOCOOCTBYIOT IMPOIECCaM CaMOIO3HAHMUSA,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIMYHOCTH, MATPUOTH3MA,
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSIKY, YEJIOBEKY TpyJda M CTaplIeMy IIOKOJIECHHUIO, B3aHUMHOIO
yBaKEHUs, OEpEe)KHOr0  OTHOIIEHUS K  KYIbTYPHOMY  HAcleIuil0 W TpaJulusIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHUS y4eOHOTo npenMeTa «buonaorus» TOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTpEHHEH
NO3ULMEH JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, MO3UTUBHBIX BHYTPEHHHMX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEeIbHOCTH B IMPOLECCE pealu3allii OCHOBHBIX
HaHpaBJ'IGHI/Iﬁ BOCHHUTATEIBHOMN JACATCIIbPHOCTH, B TOM YHCJIC B 4aCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYYaIOMIerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00IIeCTBa;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U 06ﬂ3aHHOCT€ﬁ, YBAXXCHHUEC 3aKOHA U
IPaBOMOPSJIKA;

TOTOBHOCTHh K COBMECTHOI TBOp‘-IeCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX IIPOCKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BBHIMOIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUSA JIOJIEH ¢ pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIbHBIM
TIOJIOKCHHEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4EOHBIX,
MMO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3aJlad, YBAXUTCIIBHOIO OTHOHICHUA K MHCHUIO
OTIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPIKAHMS,;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU I€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(OPMHPOBAHHOCTh POCCHICKOM IPaXKAaHCKOM UICHTUYHOCTH, TATPUOTU3MA, YBOKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHON, ropaocTh 3a CBOM Kpail, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACIEIUIO U TAMSITHUKAM MPUPOAbI, JOCTUKEHUSIM
Poccun B Hayke, UCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE OMOJIOTHH,
NOHMMaHMUA 3HA4YCHUs OWOJIOTMM B TMO3HAHWU 3aKOHOB TPUPOABI, B JKU3HM YEJIOBEKAa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CITYEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIC PELICHHS, ODUECHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSITUS IEHHOCTEW CEMEIHON KU3HU B COOTBETCTBHHU C TPATUIUSAMU Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHMUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3/ICWCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLIMOHAJIBLHOIO 0JIArONONyYHs:

MOHUMaHWE W pealin3aius 310pOBOro u 0e30MmacHoro oopasa >ku3HU (310pOBOE MUTAHUE,
COOJIIO/IeHHE TUTMEHUYECKUX MPaBMJI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATHH M OTABIXA,
perymsipHass (u3MYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/10POBbIO;

NOHMMAHWE UEHHOCTU TPaBUJ HWHAMBUIYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MIOBEJICHNUS B CUTYalUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAaHHE MOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alIKoroid,
HapKOTHUKOB, KYpPEHHUs);

6) Tpya0BOr0 BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKON M COLMAIbHOMN HANPaBIEHHOCTH,
CHOCOOHOCTh MHUITMMPOBATH, IJIAHUPOBATH U CAMOCTOSTENILHO BBIMOIHATh TAKYIO 1€ TEbHOCTD;

MHTEpEC K pa3inyHbIM cepam MpodeccrnoHalIbHON AesTeNbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KHU3HH,

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIEHUE K MPUPOJAE KaK UCTOUHUKY KHU3HHU Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYJIbTYphl: MpUOOpETEHHE OIbITa IIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH ISl OKPYKaIoIEel Cpeibl;

0CO3HaHME TTI00ATBHOTO XapaKTepa 3KOJOrMYECKUX Mpo0IeM U IMMyTel UX peleHus;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpeTaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU pEIICHUH MpOoOJieM, CBS3aHHBIX C pallMOHAIBHBIM IMPHPOJONOIB30BaHHEM (coOr0AeHNe



IIPaBWJI TIOBEJEHUS B INPHUPOJAE, HAIpPABICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);

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

HQJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOH KYyJIbTYphl, OIbITa
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTHM K Y4YacTHIO B
IPAKTUYECKOHN AEATEIbHOCTH 3KOJIOTNYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

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

COBEpILEHCTBOBAHUE A3BIKOBON U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3aHNUHU LEIOCTHOTO MPECTABICHUS 00 OKpYKaIoIeM
MHUpEe KaKk O €IUHCTBE IpUPOAbI, YelOBeKa U oOmecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH TPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIIM3ALMU: 0OeCleYeHus
HOBOT'O YpOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewaTb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0J1Aa U3 IN100aIbHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIIMOHAJIbHON
rPaMOTHOCTH o0yuarouxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB ITO3HAHUS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KAIOIIero MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE Hay4dHbIX ()aKTOB M MMEIOIIMXCSA MJAHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAaHHE IIEHHOCTH HAayYHOH JeATeNbHOCTH, TOTOBHOCTh OCYILIECTBIATh MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO ACSITEIIBHOCTh MHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ysbTaThl OCBOEHHUsI ydeOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUITMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaONI0/eHNe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIE
yueOHbIe JeicTBUS (10O3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), 0OecneunBaroIne
¢dopmupoBaHre (YHKIIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYarolIuxcs,
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4YeOHbIE JEHCTBHS B IIO3HABATEIBLHOM U
COLMAJIBHOM MPAKTHUKE.



MeranpeaMeTHbIe PEe3yNbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro oOIero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU NMO3HABATEIbHBIMHY 1€l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyaTU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

MCIIOJIb30BATh MPY OCBOCHUH 3HAHUN TIPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIKMKU, OOOOIIEHHUS), PACKPHIBATh CMBICT OHOJOTHYECKUX TITOHATHN
(BBIICNATH WX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSIMU);

ONpeNeNiaTh WENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHIKCHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIb30BaTh OWOJIOTHUECKUE TOHSTUS JJIsi OOBsSCHEHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIYKTUBHBIC, € TyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUAX, (DOPMYJIUPOBATH BBIBOIBI U
3aKIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILCHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTHBOPEYMI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

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

BHOCUTh KOPPEKTHBBI B JICSITEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBINOJHIATE DPa0OTy B YCIOBUSIX PEaJbHOrO, BHUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB
pelIeHUs MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BATh PA3JIMYHBIC BUJBI JCITCILHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

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

BBISIBJISITH TMPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajady, BBIABUTATh
TUIIOTE3Y €€ pelIeHus, HAXOIUTh apTyMEHTHI [T J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH IMOJTYICHHBIE B X0JIC PEIICHHS 3a]1a9H PE3YJIbTaThl, KPUTHUECKU OIICHUBATh
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIICHUBAThH IPUOOPETEHHBIHN OITBIT;,

OCYIIECTBIISITh IIEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEpPEHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPaKTUYECKyl0  oOyactu
KHU3HECITCILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX YUYEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC HJCH, IPEAarath OPUTHHAIBHBIC TOIXOABI W PEHICHHS, CTaBHTH
poOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:



OPUEHTUPOBATLCS B PA3MUYHBIX MCTOYHHMKAX HMH(OpManuu (TEKCTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM HUTeparype, OMOIOTHYECKUX CIOBApsAX U CHPABOYHHMKAX, KOMIIbIOTEPHBIX
0azax mgaHHbIX, B VHTepHeTe), aHAIM3UPOBATh WH(MOPMALUIO DPAIMIHBIX BUIOB U (POpM
MIPEACTABIICHMS], KDUTUUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

dbopMyIUpOBaTh 3ampoChl W MPHMEHSATH Pa3IMYHbIC METOABI TPHU IOHCKE U 0TOOope
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM /1JIs BBIIIOJIHEHUS YU4EOHbBIX 3a/1a4;

NpHOOpETaTh OMBIT WCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAaHUS PA3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TIPEACTABICHUS OHMOJIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCTOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOMH
uH(popMaliell: MPUMEHITh XUMUYECKUe, (PU3NYECKUe U MaTeMaTH4YeCKHe 3HaKh U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMHU PACMO3HABAHWS W 3alIUTHl  HHpOpPMAUH, HWHOOPMAIMOHHON
0€30MacHOCTH JTNYHOCTH.

OBj1aieHHe YHHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1eCTBUAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAITUN BO BCEX Cdepax >KM3HU, AKTUBHO Y4aCTBOBAThH B JHAIIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUs TIpeajaraéMou 3aja4yd, YYUTHIBATh HHTEPEChl U
COTJIACOBAHHOCTD MO3UILIUHN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCHUN);

pacrio3HaBaTh HeEBepOAJbHBIE CPEACTBA OOMICHHs, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIUKTHBIX CUTYAIlUi, YMETh CMAT4aTh KOHQIUKTHI U
BECTHU TEPETOBOPHI;

BJIQJIETh Pa3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOAEH, MPOSBIATh YBaXKUTEIbHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUSI C MCIIOJIb30BAHUEM SI3BbIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCMOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaTbHOU pabOTHI TpU
pelieHny OMOoJ0THYecKOr pobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
dbopM B3auMMOAEHCTBUSI TP pEHICHUH YUeOHOM 3a1auH;

BBHIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

NPUHUMATh 1€TM COBMECTHOM JESITENIbHOCTH, OpPraHW30BBIBATH M KOOPJIUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPEAEIATh POJIA C YYETOM MHEHU I
Y4aCTHUKOB, OOCYKAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJEU C TMO3UIMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3NIMYHBIX CHUTYyalUsX,
MIPOSIBIISTH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranu3amnms:

UCIIONIb30BaTh OMOJIOTMYECKWE 3HAHUS 7S BBIABICHUS TPOOIEM W WX pEIIeHUs B
JKU3HEHHBIX U yUYEOHBIX CUTYyaIUsX;



BBIOMpPATh HAa OCHOBE OMOJIOIMYECKHX 3HAHUH 1IEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX M INOCTYNKAX IO OTHOIIECHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXaroIIHX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIC 33/Ja4l B 00pa30BATEIBbHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIEeMbl C YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpATh paMKH Y4eOHOI0 IIpeMETa Ha OCHOBE JIMUHBIX NPEANIOYTCHUH;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATH ()OPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOM SPYIUIIMH B PA3HBIX 00JaCTAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIAJICTh HAaBbIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICIIUTEJIbHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMM, UCIIOJIb30BATH MPUEMBI peIeKCUn
JUIsl OLIEHKU CUTYyalllu, BBIOOpA BEPHOT'O peIleHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS 110 X CHUXKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

IpUHUMATh ce0sl, TOHMMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YeJIoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynabTaThl ocBoeHus: nporpaMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosnorus» HaydyHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOECHMIO, HMHTEpPHpPETAllMd U MpeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITeIBbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M MPHUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTYallUsX, a TAK)KE B peaIbHBIX dKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIE Pe3yJIbTaThl MPEACTABIEHBI 10 roJjaM 00yUeHHUs..

[IpeameTHBIC pe3yabTAaTH OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 1OTKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIepKaHWe OMOJIOTMYECKHX TEPMUHOB U MOHATUMN: KHU3HB, KJIETKa,
OpranusM, MeTa0oau3M (0OMEH BEILECTB U MPEeBpallleHUue YHEPTUH ), TOMEOCTa3 (caMOperysius),
yYpOBHEBasi  OpraHW3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOU3BeIEHUE  (PEmpOIyKIIHS),
HaCJIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHME H3jaraTh OMOJOTMYECKHEe TEeOpHH (KJIETOYHAas, XpPOMOCOMHas, MyTallMOHHas,
[EHTpaJibHasl JIoTMa MOJeKyJsipHOi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTeHuilt H. U.
Baguosa), onpenensaTh rpaHUIBI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJAEHHWE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
JKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMBIMU



BEJIMYMHAMH, OOBSCHEHHE IIOJIYUYECHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHH U 3aKOHOB, YMEHHE JI€IaTh BbIBObI HA OCHOBAaHUHM IIOJIY4YEHHBIX PE3yJIbTaTOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT M IyKapuoT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH IPOLIECCOB: 0OMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTEe3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAILHOIO PAa3BUTHSA
opraHusma (OHTOT€HE3);

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA U1 OOBACHEHUs OMOJOIMUYECKUX IMPOLECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIEHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECTIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJECHHUS B OKPYXAaloIIeH NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIbHOIO
[PUPOIONOIB30BAHUS;

yMEHHUE pellaTh 3JIeMEHTapHbleé TIE€HETHYEeCKHE 33Jayd Ha MOHO- M JAUTHOpHIHOE
CKpEIIMBaHKe, CIECTUICHHOE HACIIE0OBAaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHUS
JUIs IpeJICKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
paboTte ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHME KPUTHYECKHM OLIEHMBATh W HHTEPIPETHUPOBATH HHPOpPMAIUIO OHMOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE NHCHMEHHBIE U YCTHBIE COOOmeHus, 0000Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OUOJIOTHH.

[TpenmeTtHbIe pe3yabTaThl 0OCBOCHUS yueOHOTO npenmeta «buonorus» ¢ 11 knacce N0OIKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe W pPOJU OMOJOTHMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HaY4YHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIs PEIICHUs )KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh CO/Iep)KaHUue OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISIIINS,
reHooHA, SBONIONMS, JBWXKYIIME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJI000pa30BaHME, JKOJIOTMYECKHE (PAKTOPBI, DBKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PEIYLIeHTHI, LIeTIH MMUTaHUs, SKOJIOrHYecKas nupamuia, OuoreoneHos, ouocdepa;

yMEHUE Wu3/arate Ouosnorndeckue Teopuu (3BomonMoHHas Teopus Y. lapBuHa,
CHHTETHUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMd M nyted 3Bomonuu A. H. CeBepuosa, ydyeHus o
ouocdepe B. 1. Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus M TPOBEACHHE OHOJIOrHYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBOIbI HA OCHOBAHUH IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE PU3HAKU CTPOCHUS OMOJIOTMYECKHX O0BEKTOB: BUJIOB,
HOMYJSAIUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
OCOOEHHOCTH  NPOIECCOB:  HACIEACTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOIMYECKHX (DaKTOPOB Ha
OpraHU3MBl, IIEPEHOCA BEUIECTB U MOTOKA 3HEPTUU B 3KOCHCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
ouocdepe;



yYMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, 7151 IPUHATUS MPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
rPaMOTHOTO TMOBEACHHS B OKpYXKAarolled NPUPOAHONH cpele, NOHMMaHHE HEO0OXOIUMOCTU
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu Uit panroHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABISATH CXEMBI IepeHoca
BEIIECTB U SHEPTUH B 3KOCUCTeMaxX (I[eMH MUTaHuUs:);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS M3 Pa3jIMYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOW WH(pOpPMALKK, HAYYHO-TIOMYJSPHbIE MaTepuallbl), paccMaTpUBaTh TIJIOOAIBHBIC
9KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIeHMs, 00o00mIas
Ouonornyeckyro HMHGPOPMANMI0O W3 HECKOJIBKHX HWCTOYHHMKOB, TPAMOTHO HCIOJIB30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne i/ Ha“MeHOii)T;;s;iiiHOB nrem Beero Kontposbubie IIpakTnueckue o6 ;:;tggz;:zm e
padoThI padoThI pecypebi
1 buonorus kak nayka 2 05 Ptipsim ads0b M/7641c292
2 JKuBbie cucTeMbI M X OpraHu3aIus 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
bubnnoreka [JOK
4 IKH3HEACATENBHOCTS KIETKH 6 https://m.edsgéJ.ru/?f41c292
5 Pa3sMHOXKEHUE U UHAUBUAYATIBHOE 5 1 bubnuoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubnuotexa [JOK
OpraHHW3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PeszepBHoe Bpemst 1 bubmorexa [TOK
https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOI'PAMME



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

11 KJIACC

KoaundecTBO YacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne m/m NMPOrpaMmblI Beero Konrpoabhble  ITpakTHieckue o0pa3oBaTe/ibHbIE

padoThbI padoThI pecype

bu6mmoreka [IOK
1 JEOMONUOHHAS GHON0rHs 9 1 https://m.edsoo.ru/7f41cc74

2 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [HOK
3emite ' https://m.edsoo.ru/7f4lcc74

bubmuorexa [JOK
3 Opranusmbi 1 OKpyx)aromas cpesa S 1 https://m.edsoo.ru/7f4lcc74
4 Coo011ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 ﬁgg;l;l/(r)seeijas(i%{fﬂ f41cc74

5 Pe3epBHOE Bpems 2 bubmmorexa LIOK
P p https://m.edsoo.ru/7f4lcc74

OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne KonuyecTBo yacoB Mara DJIeKTpOoHHbIe U (pPOBbIE
u/n Tema ypoka Beero Konrpoabnbsie IIpakruueckue — oOpaszoBaTe/bHbIE
padoTbI padoTbI pecypchl

1 buonorus B cucreme Hayk 1 https://m.edso0.ru/216¢645c
MeTo/1b1 TO3HAHUS )KUBOU
npupoasl. [Ipaktuueckas padora

2 Ne 1 cenone3osarne 1 0.5 https://m.eds00.ru/2636364b
Pa3JIMYHBIX METOA0B IIPpU
W3Y4YEHUU OMOIOTUYECKHIX
00BEKTOBY

3 brosorieckHe CHCTEMEL, 1 https://m.edsoo.ru/ca2lcc6e
MPOLIECCHI U UX U3YUEHUE

4 AHUMHHCCKHH COCTAB KIICTKH. 1 https://m.edsoo.ru/1777ba96
Bogna n MuHepasibHbIE COJIH

5 benku. Cocras u crpockme 1 https://m.edsoo.ru/b54c5a43
OeJKOB
®epMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas

6 padora Ne 1 «I/I:quelme 1 0.5 https://m.edsoo.ru/cld1llaca
KaTaJTUTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha mpumepe
aMmIIa3bl WIH KaTaaasbl)»

7 Vraesonsl. JIumuas! 1 https://m.edsoo.ru/5d1cef76

8 Hyxneunossie kuciaotel. ATO 1 https://m.edso0.ru/948bf536

9 VlcTopus it METOZEI H3yXeHHS 1 https://m.edsoo.ru/b3ab8e68
kietku. Kiretounasa TCOpUA

10 KteTka kak UeI0CTHAS KHBAA 1 https://m.edsoo.ru/5¢c5ca96a

cucreMma



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

11

CtpoeHue 3yKapuoTHYECKOM
kietku. JlabopaTopHas padora No
2 «M3yyeHue cTpoeHHUs KIETOK
pacTeHHIA, )KUBOTHBIX, TPHOOB U
OaxkTepuii o]l MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpemapaTax u ux
OIHCaHUE»

0.5

https://m.edso0.ru/da486e89

12
13

OOMEH BeLIEeCTB Wi
MeTa00IN3M

dorocuHTE3. XEMOCUHTES

https://m.edso0.ru/b53dd961

https://m.edsoo.ru/121ae93a

14

15

DHepreTUYecKuii 0OMeH

JKu3HEeHHBIN UKJIT KIETKH.
Jlenenue KiaeTku. MuTo3.
Jlaboparopuas pabora Ne 3
«HabmroteHne MuTO3a B KJIETKaX
KOHUYHMKa KOpEITKa JIyKa Ha
TOTOBBIX MUKPOMpENapaTax»

0.5

https://m.edso0.ru/4a9675c8

https://m.edso0.ru/6e28ab92

16

Buocunres Oenka. Peakius
MaTpUYHOrO CUHTE3a

https://m.edsoo.ru/5ccfbeb5

17
18

Tpancsiius — OuocunTes 6enka

Hexknerounsie (opMbl )KU3HH —
BHUPYCHI

https://m.eds00.ru/396ea3f2

https://m.edso0.ru/8177638b

19
20

DopMBbl pa3MHOKEHUS
OpraHu3MOB

Meiio3s

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

https://m.edsoo.ru/fad784a8

21

OO6pa3zoBaHue 1 pa3BUTHE
IIOJIOBBIX KJIETOK.
OmnnonorBopenue. JlaboparopHas
pabota Ne 4 «3yuenue
CTPOCHUS MMOJIOBBIX KJICTOK Ha
TOTOBBIX MHKPOIIpPETapaTax»

0.5

https://m.edso0.ru/6373f7d2



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.edsoo.ru/396ea3f2
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/96a7fce8
https://m.edsoo.ru/fad784a8
https://m.edsoo.ru/6373f7d2

22

23

24

25

26

27

28

WNHnuBunyanbHOE pa3BUTHE
OpraHu3MoOB

I'enernka — Hayka o
HAaCJIEACTBEHHOCTH U
HU3MCHYUBOCTHU

3aKOHOMEPHOCTU HACEAOBaHUS
MPHU3HAKOB. MOHOTHOpUIHOE
CKpelIUBaHNE

JuruOpuHoe CKpelrBaHue.
3aKOH HE3aBUCUMOTO
HacJe0BaHUS TPU3HAKOB

CuemieHHOe HaclaeJOBaHUE
npu3HakoB. JJabopaTopHas
pabota Ne 5 «M3yuenue
PE3yNbTaTOB MOHOTUOPUTHOTO U
JTUTHOPUTHOTO CKPEIINBAHUS Y
Ipo30¢UIIbl HAa TOTOBBIX
MHUKpOTIperiapaTax

I'enetuka nona. Hacneqosanue
MPU3HAKOB, CUEIICHHBIX C ITOJIOM

N3MeHYnBOCTSD.
Henacnencrsennas
M3MEHYUBOCTH. JIaGopaTtopHast
pabota Ne 6. M3yuenue
MOAUGUKAITMOHHON
MU3MEHUYMBOCTH, IOCTPOECHUE
BapHAIlIOHHOTO psja U
BAPUALIMOHHON KPUBON»

0.5

0.5

https://m.edso0.ru/2a4596e4

https://m.edsoo.ru/fc39h86¢

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

https://m.edsoo.ru/b8f7fe72

https://m.eds00.ru/634751fe

https://m.edso0.ru/472b3f35

https://m.edsoo.ru/a81bbffl

29

HacnenctenHas ”3MEHYHBOCTb.
JlabopaTopHas padota Ne 7.
«AHaJIN3 MyTai y 1po30QpHIIBI
Ha TOTOBBIX MUKPOIIPETIapaTax»

0.5

https://m.edsoo.ru/b3c33d24

30

I'eneTuka uenoBeka

https://m.edso0.ru/9a8c8d99



https://m.edsoo.ru/2a4596e4
https://m.edsoo.ru/fc39b86c
https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/b8f7fe72
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/472b3f35
https://m.edsoo.ru/a81bbff1
https://m.edsoo.ru/b3c33d24
https://m.edsoo.ru/9a8c8d99

PeseprubIil ypok. O6006111CHHE TTO

31 teme «HacnencTtBeHHOCTD U 1 https://m.edso0.ru/879866¢6
U3MEHYMBOCTH OPTaHU3MOBY
32 Cenekuus Kak HayKa U IPOLIECC 1 https://m.edsoo.ru/fcf6d1d6
33 Merons u JIOCTIDKCHHA 1 https://m.edsoo.ru/aeal7cfc
CEJIEKIIMU PACTEHHI M KMBOTHBIX
34 buorexnonorns kax orpacih 1 https://m.edsoo.ru/b94f9a7e
IPOM3BOCTBA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/879866c6
https://m.edsoo.ru/fcf6d1d6
https://m.edsoo.ru/aea17cfc
https://m.edsoo.ru/b94f9a7e

11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne T Hara 5
/i €Ma ypoka Konrpoabnbsie IIpakruyeckue w3ysenus oopasoBaTeJIbHbIE
padoThI padoThI pecypcbl
1 if;f;gﬁgﬂ 1 METOJIBE ce https://m.edsoo.ru/f765e251
2 fgggg;iﬁ:;i?gg S— https://m.edso0.ru/f7236852
3 MHUKpPO3BOITIOIHS https://m.edsoo.ru/92e2cb7c
HOHy.]I?[III/Iﬂ KaK 3JICMCHTapHasa
€IMHMIIA BUJIA ¥ SBOJIOIIH.
4 JlaboparopHas paborta Ne 1 0.5 https://m.edsoo.ru/6¢23fccc
«CpaBHEHHE BUJIOB 110
MOP(}OIIOTHIECKOMY KPUTEPHIO)
5 g:zﬁ)ﬁ?igfﬁﬁézﬁemmap HpIC https://m.edsoo.ru/c9ca7ec?
6 Ecrectentpiii 0160p 1 ero https://m.edsoo.ru/6e175a57
dbopMbI
PesynbTath! 3BOIIOIUY:
PUCTIOCOOTIEHHOCTh OPTaHU3MOB
¥ BUJ1000pa3oBaHUe.
7 JlabopaToprast pabota Ne 2 0.5 https://m.edsoo.ru/2d74ae19
«Omnucanue npucrnocoOICeHHOCTH
OpraHu3Ma M €€ OTHOCUTEIILHOTO
XapakTepa»
8 E:Egj:gg;gi;ﬂnwﬂ https://m.edsoo.ru/cec9b353
9 HeobpaTtumocTs 3BoIIONINN https://m.edsoo.ru/88f6dcd6
10 Hcropus xu3n Ha emne u https://m.eds00.ru/19b89985

METOMBI €€ U3YYCHUS



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

11

12

['MIIOTE3bI MPOUCXOIKIACHHUS
JKHU3HH Ha 3eMiie

PaszButHe xu3nu Ha 3emie o
9paM U IepHoaaM

https://m.edsoo.ru/7f268f1le

https://m.edso0.ru/45189341

13

14

OCHOBHBIE 3Talbl YBOJIIOLUN
PacCTUTEIBHOTO U )KUBOTHOI'O
mupa. [Ipaktudeckas padora Ne 1
«M3y4eHne ucKonaeMbIx
OCTaTKOB PACTEHUI U )KMBOTHBIX
B KOJUIEKLIUSAX»

CoBpemMeHHas cuctema
OpPraHU4eCcKOTro MHUpa

0.5

https://m.edsoo.ru/f256a36b

https://m.edso0.ru/58f9116e

15

16

17

DBOJIOIUS YeTIOBEKa
(anTpOTIOTEHE3)

JBxyuue cuibl ((hakTopsl)
aHTPOIIOTEHE3a

OCHOBHBIE CTaANH DBOJIOIAU
YeJioBeKa

https://m.edsoo.ru/b4c1d468

https://m.edsoo.ru/7ad55eh9

https://m.edso0.ru/81d88b86

18

19

20

YenoBeueckue pacel U
MIPUPOIHBIC a/IallTAllMK YETOBEKa
Peseprubiit ypok. O600111eHIE TIO
TeMe «BO3HUKHOBEHHE U
pa3BUTHE KU3HU HA 3EMJIIE»

DKoJIorus Kak HayKa

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

https://m.edsoo.ru/dd4662c2

https://m.edsoo.ru/abf8cb57

21

22

Cpenpl oOuTaHus u
JKOJIOTHYecKHe (hakTophbl

AbuoTtnueckue GpaxkTopsl.
JlaGopaTtopHnas pabota Ne 3.
«Mopdoonoruueckue
0COOEHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.
JlaGopaTopHnas pabota Ne 4.

0.5

https://m.edsoo.ru/9d2ca73f

https://m.edsoo.ru/afad9188



https://m.edsoo.ru/7f268f1e
https://m.edsoo.ru/45189341
https://m.edsoo.ru/f256a36b
https://m.edsoo.ru/58f9116e
https://m.edsoo.ru/b4c1d468
https://m.edsoo.ru/7ad55eb9
https://m.edsoo.ru/81d88b86
https://m.edsoo.ru/2374a1e1
https://m.edsoo.ru/dd4662c2
https://m.edsoo.ru/abf8cb57
https://m.edsoo.ru/9d2ca73f
https://m.edsoo.ru/afad9188

«BnusgHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23 buoruueckue pakTopsl 1 https://m.edso0.ru/a4928c61
DKOJIOTHYECKUE XapaKTECPUCTUKH
nonyisauuy. [Ipakruueckas
24 pabota Ne 2 «ITomcuér 1 0.5 https://m.edso0.ru/d6945d54
TUIOTHOCTH TIOMYJISIIIUNA Pa3HBIX
BHJIOB PAaCTCHHIN
25 CoobecTBa opranm3mos — 1 https://m.edso00.ru/88d19c62
OHOIIEHO3
26 IKOJIOTHIECKHE CHCTCMBI 1 https://m.edsoo.ru/lead9dff
(3KOCHCTEMBI)
OcHOBHBIE ITOKa3aTeIn
27 IKOCHCTEMI. aKf) JIOTHHCCKHE 1 https://m.edso0.ru/8cb85173
nupamuiel. CBolicTBa
skocucteMm. Cykueccus
28 [IpupomHBIE SKOCUCTEMBI 1 https://m.edso0.ru/738929d3
29 AHTPOTIOTCHHBIE YKOCUCTEMBI 1 https://m.edsoo.ru/c5534e2d
30 brocepa — rrobamsHas 1 https://m.edsoo.ru/6c4997cf
JKOCHCTEMA 3eEMITH
31 3axoHOMepHOCTH 1 https://m.edsoo.ru/c929ffbc
CYIIEeCTBOBaHMs OHOChEpHI
32 YenoseuecTBo B brochepe 3emin 1 https://m.edso0.ru/482d6168
33 CoCymECTBOBARME PUPOJBI 1 1 https://m.edsoo.ru/ee2b94a4
YyeJI0BEYECTBA
Peseprubriil ypok. O60611eHIE
34 TeMbl «CooO1iecTBa u 1 https://m.edsoo.ru/82c3bb5f
SKOJIOTHYECKHE CUCTEMBI»
OBHIEE KOJIMYECTBO YACOB I10 34 25

ITPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero o0pazoBaHus

CdhopmupoBaHHOCTH 3HAHUN O MECTE M POJH OHOJOTHH B CHUCTEME
HAay4HOTO 3HAHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM E€CTECTBEHHO-HAyYHOM KapTUHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekHbIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHMONOTHH; (DYHKIIMOHAIBHOW TI'PaMOTHOCTH
4eJI0BEKa JJIsl PeIICHNUs )KU3HEHHBIX 3a/1a4

YMeHHe pacKphIBaTh COJCpKAHUE OWOJIOTHYECKUX TEPMHUHOB H
MOHSITHIA: )KU3Hb, KJIETKA, OpraHNu3M; MeTa00113M (0OMEH BEUIeCTB U
NpeBpallicHHe YHEPIUr), TOMEOCTa3 (CaMOperyJsius), ypOBHEBas
OpTaHMU3aIHs KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PETIPOTYKITHS),
HACJICICTBEHHOCTh, HK3MEHYMBOCTD, POCT M PA3BUTHE

YMmeHnue — u3naraThb ~ OWONIOTWYECKHME  Teopun  (KIETOYHas,
XpoMocoMHasi, MmyTanuonHasi), 3akonbsl (I'. Mennens, T. Moprana,
H.W. BaBwioBa) u yueHus (0 IUeHTpax MHorooOpasus U
MPOUCXOXKACHUS  KynbTypHbIX pactrenuii H.M.  Basunosa),
ONPEAENIATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM

YMeHne BialeTh METOJaMU HAyYHOTO TO3HAHMS B OHOJIOTHH
(HaOnrofieHNe YW OMHMCAHHUE YKUBBIX CHUCTEM, MPOIIECCOB U SIBJICHHIA,
OpraHu3aiysi W TPOBEACHHE OMOJOTUYECKOTO0 OSKCIEPUMEHTA,
BBIJIBUKEHUE  THUIOTE3bl;  BBIIBICHUE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIIMYMHAMH, 00BsICHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, MCIHOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUld U
3aKOHOB; YMEHHE JIeJaTh BBIBOJAbI HAa OCHOBAaHWUHU TOJYyYEHHBIX
pe3ybTaTOB)

VMeHHe BBIACTATH CYIISCTBEHHBIE NPU3HAKH BHUPYCOB, KIIETOK
MMPOKAapuoOT MW JYKApPHUOT, OAHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpPraHu3MOB; OCOOCHHOCTH MpOLEcCOB OOMEHa BEUIECTB |
NpeBpaIleHsT JHEPIrHH B KJIETKe, (DOTOCHHTE3a, IIACTHYECKOTO U
JHEpreTuvyeckoro  oOMeHa, XEMOCHHTe3a, MHUTO3a, Meko3a,
OIINIOAOTBOPCHUA, PAa3MHOXKCHUA, WHAUBHUAYAJIbHOTI'O Pa3sBUTHUA
opranusma (OHTOTeHe3)

YMeHue TNpUMEHATh TOJYYEeHHBIE 3HaHUS Ui OOBSICHEHUS
OMOJIOTMYECKHUX MPOLECCOB U SBJICHUM, ISl IPUHATHS IPAKTHUECKUX
pelIeHnii B TOBCEJHEBHOM JKM3HM B IeNsAX oOecredyeHus
0€30MacHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPYXKAIOUIUX JIIOJEH,
COONIIOJIEeHUs] HOPM TPaMOTHOTO TOBEACHHMS B OKpY’Karomien
MPUPOJHON cpene; MOHMMaHuE HEOOXOIMMOCTH HCHOIb30BaHUS
JOCTHDKEHUI COBPEeMEHHOW OWONOrMM M OMOTEXHOJOTMHA Ui
PalMOHAIBHOTO MPUPOIONOIB30BAHUS

YMmenune peiaTth 3JICMEHTAPHBIC I'CHETUUCCKHUE 3aJa4l Ha MOHO- U
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUC, CLUCIINICHHOC HACJICJOBAHUC,; COCTABJIATH
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CXEMbl ~ MOHOTHOPHUIHOTO  CKpEIIMBaHUSA JUIsl  TpEICKa3aHus
HACJIEI0BAHMS IPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH Ja0OpaTOpHBIE U MPAKTHYECKHE pPabOTHI,
coOmoaTh TpaBwia MpH padboTe ¢ ydyeOHBIM U JIabOpaTOPHBIM
00opy1I0BaHHEM

YMeHue KpUTUYECKH OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAITUIO
OHMOJIOTMYECKOT0  COJACpKaHMS, BKIIOYAIOIIYI0 IICEBIOHAYYHBIC
3HAHUS W3 Pa3NUYHBIX HCTOYHUKOB (CMMU, HaydHO-OMYISIpHBIE
MaTepHajbl); ITHYCCKUE aCHEKThl COBPEMEHHBIX HCCICAOBAHUN B
OHOJIOrUY, MEIUIIMHE, OMOTECXHOJIOTHU

YMmenue co3naBatb COOCTBEHHBIE MMCEMEHHBIE  YCTHBIE COOOIIIECHMS,

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

11 KJIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

CdopMupoBaHHOCTh 3HAHWUH O MECTE W POJH OMOJOTHUU B CHUCTEME
HAay4HOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX U 3apyOexkHbIX YUEHBIX-
OMOJIOroB B pa3BUTHE OMOJOTUH; (DYHKIHMOHAIBHOM T'PaMOTHOCTH
4eJI0OBEKA U1l PELIEHUS )KU3HEHHBIX 3a/1a4

YMeHne packpbIBaTh COJEpKaHWE OHOIOTUYECKUX TEPMUHOB U
TIOHSITHIA: BHJI, TIOMYJISAIHS, TeHO(OH/I, SBOFOIHS, TBUKYIIUE CHIIBI
(paxTopsr) SBOJIOIHH, MPUCTIOCOOTIEHHOCTh OpraHU3MOB,
BUJ000pa3oBaHuEe,  JKOJOTMYECKHE  (aKTOpbl,  SKOCUCTEMA,
OPOAYUEHThl,  KOHCYMEHTBHI,  PEAYIEeHThl, 1N  MHUTaHusi,
AKOJIOTUYECKasl MUpaMuia, OrnoreoreHos, ornochepa

YMeHue uznaratb OMOJ0TH4YEeCcKre TEOpUH (IBONIIOLIMOHHAS Teopust Y.
JlapBuHa, CHHTeTHYECKass TEOpHs  HBOJIOIMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apokiiieBoro cxoactea K.M. bapa, yuepenoBanus
rJIaBHBIX HarpasiieHUH u nyteit sBomonun A.H. CeBepuioBa, yueHus
o Ouocdepe B.M. Bepnaackoro), ompenensiTh TpaHULBl HUX
IPUMEHUMOCTH K KHBBIM CUCTEMaM

YMeHue BiageTb METOJaMHM HAy4YHOTO T[IO03HAaHHWS B OHOJIOrMH
(HaOnrofieHHe W ONMCAHUE KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHMIA;
OpraHu3ansi M TpOBEJIEHHE OMOJIOTUYECKOIO OKCIIEPUMEHTA,
BBIIBIDKEHUE  TUIOTE3bl;  BBIBICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMHU BEJIMYUHAMH, 00BsICHEHUE MOJTyYEHHBIX
pe3ynbTaTOB, MCIHOJIB30BAHHBIX HAy4YHBIX TOHATHH, TEOpPUA U
3aKOHOB; YMEHHME J€JaThb BBIBOJbl HAa OCHOBAaHUM IIOJYyYEHHBIX
PE3YIHTATOB)

YMeHue  BBIAENATH  CYUIECTBEHHbIE  IIPU3HAKM  CTPOEHUS

OMOJIOTUYECKNX OOBEKTOB: BHUIOB, MOMYJSALHUA, TPOAYIEHTOB,
KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIICHO30B M  IKOCHCTEM;




OCOOCHHOCTH  TIPOIIECCOB  HACICICTBEHHOW  M3MEHYMBOCTH,
€CTECTBEHHOTO O0TOOpa, BHA000PAa30BaHUs, IPUCIIOCOOIECHHOCTH
OpraHu3MOB, JCUCTBUS JKOJOTMYECKHX (DAaKTOpPOB Ha OPraHU3MBbI,
IepeHoca BEHIECTB W IIOTOKA SHEPrMM B OKOCHCTEMax,
AQHTPOIOTCHHBIX HW3MCHEHUI B JKOCHCTEMaX CBOCH MECTHOCTH,
KPYrOBOPOTa BEIIECTB U OMOT€OXUMHUYECKUX LIUKIIOB B Onocdepe

YMeHue MpUMEHATb IOJyYeHHbIE 3HaHUSA Uil  OOBACHEHUs
OMOJIOTMYECKHUX MPOLECCOB U SBJICHUM, /IS MPUHATHS MPAKTUYECKUX
pelieHnii B TMOBCEAHEBHOW JKM3HM B IENIAX OOECIeueHUs
0€30MacHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPYXKAIOUIUX JIIOJCH,
cOoOIOAEHUST HOPM TIPaMOTHOIO IOBEACHHUS B  OKpY’KaIOLIEH
MPUPOJHOIN cpele; TMOHMMaHue HEOOXOJWMOCTH HCHOJIb30BaHUS
JOCTIDKEHUH ~ COBPEMEHHOM  OMOJIOTMM Uil pallMOHAIBLHOTO
MIPUPOIONOIB30BAHMS

10

VYMeHue pemarh 3JeMeHTapHble OMOJIOTHYECKUE 3a/1a4l, COCTaBIATh
CXEMBbI IIEpEHOCA BELIECTB U SHEPIUU B 3KOcUCcTEMax (L€ MUTAaHUs)

YMeHue BBINONHITH Ja0OpPAaTOPHBIE H MPAKTUYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu pabore ¢ y4eOHBIM U J1abOPaTOPHBIM
00opyI0BaHuEM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTUYECKOTO  COACpPKAaHUS, BKIIOYAIONIYI0 TICEBIOHAYYHBIC
3HaHUSA W3 Pa3NUYHbIX HCTOYHUKOB (CMMU, HayuyHO-mOmymsipHBIE
MaTepHuaibl); paccMaTpUBaTh TJI00ATbHBIE IKOJIOTHYECKUE TTPOOITIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MTO3UIIHIO

YMenue co3naBatb COOCTBEHHBIE TUCHMEHHBIE H YCTHBIE COOOIICHMS,

0000111251 GMOJIOrHUECKYI0 HH(POPMAIINIO U3 HECKOJIbKUX HCTOUHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHITUIHBIN amnmnapaT OHOJIOTHH

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHMS
1 buonorus kak Hayka
11 buonorust — Hayka o »xuBOM mnpupozae. Ponb Ouonoruum B ¢GopMupoBaHUU
COBPEMEHHOM Hay4HOH KapTUHBI MHpa. CucTeMa OMOJIOrMYECKUX HayK
Mertonbl IO3HAaHUS KHUBOM MPUPOJBI (HaOIIOEHUE, SKCIIEPUMEHT, OMUCAHUE,
1.2 u3MepeHue, KiaccupuKkalus, MOJEIHpOBaHUE, CTaTUCTHUYecKas o00paboTka
JTAHHBIX )
2 JKuBble cucTEMBI U UX OpraHu3anus
21 JKusble cucrembl (OMOCHCTEMBI) Kak MpeaMeT uzydeHus: Ouonorun. CBoiicTBa
OMOCUCTEM U UX pa3HOoOOpasue
29 YpoBHH OpraHu3aluu OMOCHUCTEM: MOJEKYJISPHO-TEHETUYECKUH, KIETOUHBIH,
OpraHu3MEHHBIH, MOMYJISLIMOHHO-BUI0BOM, 9KOCUCTEMHBIH, OMOChepHbIH
3 XHMMHYECKUH COCTaB U CTPOCHUE KIIETKU
XUMHYECKUN COCTaB KJIETKH. XHMHYECKHE DJJIEMEHTBI: MaKpOJIEMEHTHI,
3.1 MUKpO3JeMEHThl. Boma u MuHepanbHble BeniecTBa. DOyHKIUU BOABI U
MHUHEpaJIbHBIX BellecTB B KieTke. [lonaepkanue ocMoTHueckoro 6anaHca




3.2

3.3

benku. CoctaB u cTpoeHHEe OEIKOB. AMHHOKHUCIOTHI — MOHOMEPHI OCIIKOB.
He3zaMeHuMble M 3aMEHHUMBbIE AMHHOKHCIOTHI. AMUHOKHCIIOTHBIH COCTaB.
YPOBHU CTPYKTYpPBI OEIKOBOM MOJIEKYJIbI (IepBUYHAS, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHASA CTPYKTypa). XUMHUYECKHE CBOMCTBa OeskoB. buomormueckue
GyHKIIMHA OEIKOB.

®depmeHTh — Ononornyeckre katanuzaropsl. CTpoeHue GpepMeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas cnenupuvyHoctb. Kodepmentsl. Burtamuubl. Oriauuus
(bepMEeHTOB OT HEOPraHMYECKHX KaTaIn3aTOPOB

YrneBoasl: MOHOCaxapu bl (TTII0K03a, pr0o3a U Ae30Kcupr003a), Jucaxapuabl
(caxapo3a, JIakTO3a) W MOJUcaxapubl (KpaxMmaj, TJIUKOIeH, IEJIII0JI03a).
buonoruueckne GyHKIUHU YTIEBOOB.

Jlumuael:  TpUrIMIEepuabl, crepounsl, ¢dochommnuabl.  [mapodunbHO-
runpooOHbIe cBolicTBa. buomormueckue ¢ynkuuu nunuaos. CpaBHeHHE
YIJIEBOIOB, OCJIKOB U JIMITHJIOB KaK HCTOYHUKOB SHEPTHU

3.4

Hyxneunossie kucnotsl: JJHK u PHK. HykiieoTu sl — MOHOMEpBI HYKIE€MHOBBIX
kucnor. Crpoenne u ¢ynkiuu JIHK. Crpoenme u ¢ynkmuun PHK. ATO:
CTpOEHUE U (PyHKIMH

3.5

I_[I/ITOJ'IOI‘ W — HAayKa O KIICTKE. Kierounas TCOpHU:. MeTtoabl HU3YUCHHUS KIICTOK

3.6

3.7

Knerka kak nienoctHast xuBasi cucrema. OOIMe MPU3HAKH KICTOK: 3aMKHYTasI
HapyxHasi MemOpana, mosekynsl JJHK kak reHeTuyeckuil ammapar, cuctema
cuHTe3a OeJIKa

Tunsl KIETOK: 3yKapruoTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckoi  kietku. Kierounas crenka Oakrepuil. CTpoeHue
AYKApUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYMS PACTHUTEIBHOM, KUBOTHOU W
I'pPUOHOM KIIETKH

3.8

IToBEpXHOCTHBIE CTPYKTYpBl KJIETOK — KIJIETOYHAs CTE€HKA, TNIMKOKAJIUKC, UX
¢yukuuu. [lnazmatnueckas MemOpana, e€ cBoiicTBa 1 pyHkuuu. Lluronnazma u
e€¢ opranHoupl. OgqHOMEMOpaHHbIE OPTaHOWbI KIETKU: 3HIOIUIa3MaTHYecKast
cetb (BOIIC), ammapar [ombmxu, m3ocombl. [lomyaBTOHOMHBIE OpPTraHOUIBI
KJIETKM: MUTOXOHJIPHUH, IUIACTUBL. [IporcxokaeHne MUTOXOHAPHUI U IJIacTU.
Bunsl mnactun. HememOpaHHbIE OpraHOMIbI KJIETKH: PUOOCOMBI, KIETOYHBIN
LIEHTP, PECHUYKH, KTYTUKH. DyHKIIMY OpraHOMI0B KJIETKU. BriroueHus

3.9
3.10

4.1

4.2

SAnpo — perynsTopHbiii 1eHTp kieTku. CTpoeHHWe siapa: siaepHas 000i0dKa,
Kapuoria3Ma, XpOMaTHH, SAPHIIIKO. X POMOCOMBI

TpaHCnOpT BEIIECTB B KIIETKE
KusHenesaTenbHOCTh KIETKU

OOMeH BemlecTB, WU METa0oIM3M. ACCUMWISIIHNS (TUTACTUYECKUN OOMEH) U
JTUCCUMMJIALINAS (SHEPTETHUECKU OOMEH) — JIBE€ CTOPOHBI €IUHOTO Tpoliecca
MeTabonmu3ma. Tumbl oOMeHa BeriecTB: aBTOTpodHBIN U rerepoTpodHbIil. Ponb
(bepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIICTKE

dotocunTe3. CBeToBas 1 TeMHOBas (ha3wl hoTocuHTe3a. Peakiiuu ¢poTocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a IS KU3HU Ha 3emiie.
Brusaue ycnmoBwil cpenpl Ha (OTOCHMHTE3 W CHOCOOBI ITOBBIMICHUS €0
MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHEe OakTepuH. 3HAUYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3emie

4.3

DHepreTudeckuii oOMeH B KJIETKe. PacierieHre BemeCTB, BBIJCICHHE U
AKKyMYJIUPDOBaHME SHEPIUM B KJETKe. JTambl SHEPreTHYecKOro OOMEHa.




4.4

I'mukonus. bpoxxenue u ero Buabl. KucnopoaHoe oKuciaeHue, WM KJIETOYHOE
abixanue. PPEeKTUBHOCTh YHEPreTUIECKOTO OOMeHa

Peakium matpuyHoro cuHte3a. [enermueckas wuHpopmauus u JIHK.
Peanuzamus renernyeckoit nHGopManuu B KieTKe. [ eHETHYECKU KOO U €ro
cBoiictBa. Tpanckpunuus — marpuunsiii cuate3 PHK. Tpancnsanus — 6uocunres
oenka. KomupoBanue aMuHOKHCIIOT. Poib pubocom B OnocuHTE3€e OenKa

4.5

Hexknerounsie hopmbl xu3Hu — BUpYChl. Mctopusi oTkpeiTus Bupycos (/.M.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS W IKHU3HEICATEIBHOCTH BHPYCOB.
baktepuodaru. bonesHu pacreHuil, >KUBOTHBIX U YENOBEKAa, BbI3bIBAEMbIC
BUpycamu. Bupyc ummynonepummura yenoseka (BUY) — Bo3Oynurens CIT1/a.
[Tpodunaktuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUMA

Paszmuoxkenune u HHIUBUAYAJIBbHOC PA3BUTUC OPIraHU3MOB

5.1

KneTounslii 1HMKI, WM KU3HEHHBIM WK KiIeTku. WuTepdaza U MHUTO3.
[Tpomeccel, mpoTekaromue B nHTepdasze. Perumkanus — peakuss MaTpUIHOTO
cunteza JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIH HabOp — KapHUOTHII.
JuninouaHbpld W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHBIL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenune knetkn — murto3. Ctaguu muto3a. [Ipomeccsl, nmpoucxonsuie Ha
pa3HbIX CTAAUSIX MUTO3a. BrOIOrHYeckuii cMbICI MUTO3a

5.2

5.3

CDOprI Pa3MHOXCHHA OPraHHU3MOB: 0ecroJioe U II0JIOBOE. Bujbl OecrmoJoro
Pa3MHOKCHHA: ACJICHUC HAABOC, IMOYKOBAHUC OJHO- W MHOI'OKJICTOYHBIX,
CHOpOO6paSOBaHI/Ie, BECIr¢TaTuBHOC Pa3MHOKCHHUC. I/ICK}/CCTBGHHOG
KIIOHMPOBAHUC OPraHU3MOB, €0 3HAYCHHUEC JIA CCIICKINN

[TonoBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOoTO.

Meiio3. Cragun wmeiio3a. Ilpouecchl, mpoucxondiiue Ha CTagusix MeHo3a.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonormueckuii cMbICI U
3HaUCHUE MeHo3a

5.4

5.5

["ameTorenes — nporecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [TonoBbie
JKeJe3bl: CEMEHHUKH U AnYHUKU. OOpa3oBaHuEe U pa3BUTHE MOJOBBIX KIETOK —
raMmeT (CriepMaTo30m1, sILeKIIeTKa) — criepMaroreHe3 u ooreses. Oco6eHHOCTH
CTpOEHUS SHUIEKIETOK U ciepMaTo3ou10B. OmnonorBopenue. [laprenorenes

WnauBuayanbHoe  pa3BUTHE  (OHTOT€HE3). OMOpHOHAIBbHOE  pa3BUTHE
(sMOpuorenes). Itarbl SMOPUOHATILHOTO PA3BUTHS Y TO3BOHOUYHBIX KHBOTHBIX:
ApoOieHue, racTpyisnus, opranorenes. IloctaMOpuonansHoe pazBuTHe. THIIbI
NOCTAMOPHOHANIBHOTO Pa3BUTH: MpsMOE, HenpsiMoe (JIMUMHOUYHOE). BrnusHue
Cpelibl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPbI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct m pasButme pacteHuil. OHTOTE€HE3 IBETKOBOIO DPACTEHHS: CTPOCHHUE
CEMEHM, CTAJNH Pa3BUTHS

6.1

6.2

HaCJ'IeJICTBeHHOCTI) U U3BMCHYUBOCTHb OPraHN3MOB

IIpeamer n 3agaun reneTuku. Micropus pa3BUTHS FTeHETHKU. BKitag poccuiickux
U 3apyOeXHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeToabl T'€HEeTHUKH
(ruOpUAOTOTUYECKHM, I[MTOTEHETUYCCKUN,  MOJCKYJISIPHO-TCHETHIECKU).
OcHOBHBIE T€HETUUECKHE TIOHATHSA. | eHeTYecKas CUMBOJINKA, UCIIOIb3yEeMas B
CXeMax CKpeluBaHUuN

3aKOHOMEpPHOCTH HAacJeAOBaHUsI MPHU3HAKOB, ycTaHOBJIEHHbIe ['. Menaenem.
MoHoruOpuHOe CKpelluBaHUe. 3aKOH eIUHO00pa3us THOPHIOB TEPBOTO




6.3

6.4

6.5

nokoJyieHus. [IpaBuiio AOMUHUPOBAaHMS. 3aKOH pAacHICIUIEHUS MPU3HAKOB.
I'mnoresa uncrtorsl ramer. [1oJIHOE M HEMOJIHOE TOMUHHUPOBAHUE.
JurnbpumHoe ckpelrBanie. 3aKOH HE3aBUCUMOTO HACJICIOBAHUS MPU3HAKOB.
[{uTOoreHEeTHYECKHE OCHOBBI JUTHOPUIHOTO CKPEIIMBAaHUSA. AHATU3UPYIOIISEe
CKpemuBanue. Vcronp3oBaHHWE — AHAIM3HUPYIOIIETO  CKPCIIMBAHUS ISt
OTIpeieNIeHNUs] TEHOTUIIA 0COOH

CueruienHoe HacnenoBanue npusHakoB. Pabora T. Moprana no cuernjieHHOMY
HacJIe/IOBaHUIO TeHOB. HapymieHue cueluieHuss TE€HOB B pe3yibTare
KpOCCUHroBepa. XpOMOCOMHAas TEOpHUsl HACIEACTBEHHOCTH. ['eHeTnueckue
KapThl.

I'enetrka nosia. XpoMOCOMHOE ONpEAEICHHE I0Ja. AYTOCOMBI M IOJIOBBIE
XpomocoMbl. ['oMorameTHbele U rereporamMeTHsle opraHusMbl. HacienoBanue
IIPU3HAKOB, CLIETIJIEHHBIX C [10JIOM

HN3menunBocTh. BUABI M3MEHUYMBOCTH: HEHACJIEACTBEHHAS M HAcCJIEACTBECHHA.
Ponbp cpenpl B HEHACHIEICTBEHHOW M3MEHUMBOCTH. XapaKTEpHUCTHKA
MOAU(UKAIIMOHHOW HW3MEHUYMBOCTU. BapuwalmoHHBIA psii U BapHallMOHHAS
kpuBag. Hopma peaknuu mnpusHaka. KonudecTBeHHbIE W Ka4eCTBEHHBIE
MPU3HAKY U X HopMa peakinuu. CBoHCTBa MOIU(MDUKAIIMOHHOW W3MEHYNBOCTH

HacnencTBenHasi, WM TeHOTUIIUYECKas, W3MEHYMBOCTh. KomOWHaTHUBHAs
W3MEHYUBOCTh. Meiio3 W TONOBOM MpoIlecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanmoHHas HW3MEHUYMBOCTh. Kiaccudukamuss myTtammii:
T€HHbIE XPOMOCOMHBIE, F€HOMHBIE. HacToTa ¥ IpUUYMHBI MyTaluii. MyTrareHHbIe
(dakTophl. 3aKOH TOMOJIOTUYECKHX PSIZIOB B HACJIEICTBEHHOM W3MEHUYMBOCTU
H.M. BaBuiosa

6.6

7.1

I'enetnka uenoBeka. Kapumorun denoBeka. OCHOBHBIE METOABI TEHETHKHU
4eJI0BeKa: TeHEAIOTHYECKUH, OJIM3HELIOBBIH, LIUTOTEHETUUECKUH,
OMOXMMMUYECKUN, MOJIEKYIsIpHO-TeHeTH4Yecknil. CoBpeMEeHHOE oIpeseeHne
TEHOTHUIIA: IOJITHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM UHUCIIE C
nomornipio [II[P-ananu3a. HacnencrBennsle 3a0oiieBaHUS YeIOBEKa: T'C€HHBIS
0osie3HH, OOJIE3HU C HACIIEACTBEHHON MPEAPaCIIONOKEHHOCTBIO, XPOMOCOMHBIE
6one3nu. CoMaTudeckue W reHepaTuBHble MyTanuu. [IpuHIMIBI 370pOBOTO
o0Opa3a KH3HM, JAWATHOCTUKM, NPOPUIAKTUKH U JICYEHUS TeHETUYECKHUX
Oone3Hel. Menuko-reHeTn4ecKoe KOHCYJIbTUPOBAHHE. 3HaueHue
MEAMIMHCKOW TIE€HETHUKHM B MPEAOTBPAINECHUN W JIEYEHHH TIE€HETHYECKHUX
3a00JIeBaHUH YeTIOBEeKa

Cenexuus opranu3zMoB. OCHOBBI OMOTEXHOJIOTUU

Ceneknusi Kak Hayka M IIpoLEeCcC. 3apOXkKACHUE CENEKIMU M JTOMECTHUKALMS.
VYuyenne H.M. BaBwioBa 0 IeHTpax HPOMCXOXAECHUS M MHOT000pasus
KYJIbTYPHBIX pacTeHUH. L{eHTpBI MPOUCX 0K IEHNS JOMAIIHUX KUBOTHBIX. COpT,
1I0poJa, IITaMM

7.2

CoBpeMeHHBbIE METOBI CEIEeKIIMU. MaccoBbI U WHAMBUIYaIbHbBII OTOOPHI B
CEJIEKIIMN pAaCTEHWH M KUBOTHBIX. OILlEHKa JKcTepbepa. bInM3KopoACTBEHHOE
CKpeluBaHue — UHOpuauHT. Yuctass nuHusA. CKpeuMBaHWE YHCTBHIX JHMHUH.
['etepo3suc, unu rudbpuanas cuia. HepoactBeHHOe cKpeliBaHue — ayTOpUIMHT.
Otnanénnas rubpuamzanuss u e€ ycrnexu. VCKyCCTBEHHBIM MyTareHes H
MOJIy4eHHUE MOJMUIUIONIO0B. JlOCTHIKEHHUs CEJNEeKIUU PAaCTEHUH, JKUBOTHBIX M
MHUKPOOPraHU3MOB

7.3

buorexHonoruss kak oTpacib INPOU3BOJACTBA. ['€HHas MHXKEHepusa. OTalbl
co3nanus pekomOnHanTtHOM JIHK m TpancreHHsix opranu3moB. Kierounas




nwxkeHepusi. KiietouHble  KyabTypbl. MUKpPOKJIOHAJIBHOE  Pa3MHOKEHHE
pacrenuii. KiioHMpoBaHME BBICOKONPOIYKTUBHBIX CEIIbCKOXO03MCTBEHHBIX
OpraHu3MOB. JKOJOTHYECKHE U dTHYecKkue npodiembl. MO — reHerndecku
MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

DBOIIOIMOHHAST OMOIOTHS

11

DBOJIIOIIMOHHAS TEOPHS M €€ MECTO B OMOJIOTHH.

CeuzerensctBa 3Bosonuu. IlameoHTosormueckue:  MOCIEAOBATEIbHOCTD
MOSIBJICHUS. BHUJIOB B MAJCOHTOJOTMYECKOH JIETOMMCH, TEPEeXOAHbIE (HOPMBI.
buoreorpaduyeckue: cxonctBo u paznuuue (ayH U (IOp MaATEpUKOB M
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJACTBA M pa3UyMs SMOPHUOHOB Pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘-IeCKI/ICI T'OMOJIOTMYHBIC,
aHAJIOTWYHBIC, PYAMMEHTApHBIE  OpraHbl, aTaBU3MBL.  MOIEKYISIPHO-
OMOXMMHUYECKHUE: CXO0ACTBO MCXaHU3MOB HACJICACTBEHHOCTH MW OCHOBHBLIX
MeTab0JIMYECKUX MyTel Y BCeX OpraHu3MOB

1.2

OpomonionHast  teopusi Y.  [apBuna. Ilpeamnocbuiki  BO3SHUKHOBEHHS
JapBUHM3MA. JIBIDKYIME CHIIBI HBOJIONHMH BUAOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOKEHHE ITPU OTPAHUYECHHOCTH PECYPCOB, HEOTIPEISIIEHHAS N3MCHUNBOCTD,
60pn0a 3a cylecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

13

14

Cunrernueckass Tteopus osBomommuu (CTD) M OCHOBHBIE €€ TMOJIOKEHHUS.
MuxkposBosmtonus. [Tomynsius kak eAMHUIA BUA U SBOJTIOLUH

JBuwxymue cuibl ((pakTopbl) ABOJIOLMU BHJIOB B INpupoae. MyTalMOHHBIN
nporecc U KOMOMHATHUBHAs U3MEHYMBOCTh. [lonmymsiiiMoHHbIE BOJIHBI U Apeid
reHoB. M3omsnust u murpanus. EcrecTBeHHBIN 0TOOp — HaNpaBISIIONIHN (hakTop
sBOMIOLNHU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[IpucnocoOneHHOCT, OpPraHU3MOB Kak pe3yiabTaT 23Bojtouuu. IIpumepsl
MpUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOAIANTALINH.

Bun u  BumooOpazoBanume. Kputepum  Buga.  OcHOBHblE  (OpPMBI
BUJI000pa30BaHus: reorpauyeckoe, SKOJIOTHIecKoe

1.5

2.1

MaxkposBomtorusi.  Dopmbl  IBOMIONUM:  (UIETUYECKas, JAUBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeobpaTumMocTs 3BoJIOLINN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JlonayuHble TPEACTaBICHHUS O 3apOXKIACHUM KU3HU. HayuHble THUIOTE3BI
BO3HUKHOBEHHS XU3HM Ha 3emiie: aOMOTeHe3 W MaHCHepMHs. XHUMHYECKas
3BONIOLHUS. OJKCHEPUMEHTAIBHOE TMOJATBEPKACHHE XUMHUYECKON SBOJIOLHUU.
Hauanpabie sTaner 6uonorundeckoit sBomoruu. ['unoreza PHK-mupa. Tlepsoie
KJIETKH U MX 3BOJIIOLMA. POPMUPOBAHUE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB

2.2

Pa3Butue xu3nu Ha 3emie no spaM u nepuoaam. Karapxeil. Apxelickas u
npotepo3oiickas dpbl. [lameosoiickas spa W €€ MepUOAbl: KEMOPHICKHUH,
OPJIOBUKCKHW, CUIYPUHUCKUN, JI€BOHCKHM, KAMEHHOYTOJBbHBIA, IMEPMCKHIM.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, OPCKUA, MEJIOBOM.
KaitHo3zoiickas »9pa u €€ Tepuolbl: TMaJCOr€HOBBIM, HEOTE€HOBBIH,
AHTPOMOTCHOBBIN. XAapaKTEPUCTHUKA KJIMMaTa M TE€OJOTHYECKHX MPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl
y pacTeHHUil W >KMBOTHBIX. [losiBIE€HME, pacuBET U BBIMUPAHUE TPYMIT KUBBIX
OpraHu3MoOB




2.3

2.4

Cucrema OpraHM4ecKOro MHpa Kak OTpaxeHue -HBomouud. (OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIIBI OPraHU3MOB

DBouonus yenoBeka. AHTPONOJIOTHs Kak Hayka. Pa3BuTHe mpeacTaBieHuit o
NPOMCXOXKICHUH 4YeloBeKa. MeToabl M3ydeHus aHtpomnoreHesa. Cxoncrsa u
pa3nuyus YyenoBeKa u )KMBOTHBIX. CHCTEeMaTHUECKOE TIOJI0KEHNE YETIOBEKA.
JIBrxymue cuibl (pakTopsl) aHTporniorenesa. HaciencrBeHHas N3MEHUYMBOCTD
ecTecTBeHHbII 0TOOp. OOmecTBeHHBI 00pa3 U3HU, M3TOTOBJICHUE OpPYIUi
TpyZla, MBIIIICHHE, PEUb

2.5

2.6

3.1

OCHOBHBIE CTaZMU U BETBH JBOJIIOLMHM 4YEJIOBEKAa: aBCTPAJIONUTEKH, UermoBek
ymenslid, YenoBexk mNpsMoxondmui, YenoBek HeaHIEPTAIbCKUM, YenoBek
pa3yMmHblid. Haxolku nckomaeMbIx OCTaHKOB, BpeMs CYLIECTBOBaHMs, 001acTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUs

YenoBeueckne packl. OCHOBHBIE OOJIBIINE PAChl: €BPOIEONIHAs (eBpa3uiickast),
Herpo-aBcTpajlouHass  (dKBaTOpHajbHas),  MOHIOJIOMJIHAs  (A3MATCKO-
amepuKaHckas). UepTsl MpUCIOCOOIEHHOCTH TPEICTABUTENCH YEITOBEYECKUX
pac K ycinoBMsM cyuiecTBoBaHus. EauHcTBO wenmoBeueckux pac. Kpuruka
pacu3ma

OpranusMbl 1 OKpyXkarouias cpeaa

OKoJorus Kak Hayka. 3aJladyd U paslienbl dKOJIOTruu. MeToasl 3KOJIO0TM4eCcKUX
uccleNoBaHuM.  DKoylornyeckoe  MHupoBo33peHue.  Cpenpl  oOMTaHMS
OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIIIHAsA, IOYBEHHAsl, BHYTPUOPIaHU3MEHHasI

3.2

Okonoruveckue ¢akrtopbl. Knaccudukanus skomorudeckux — (HakTOpoOB:
abMoTHYecKre, OMOTUYECKHME W aHTPOIOTCHHBIC. J[eHCTBUE 3KOIOTHYECKUX
(hakTOpOB HA OPTaHU3MBI

3.3

AbuoTtnueckue (pakTopel: CBET, TeMIEparypa, BIAXKHOCTb. DOTONEpHOTU3M.
[IpucnocoOneHust OpraHu3MoB K JEWCTBUIO a0MOTHYECKUX (PaKTOPOB.
buonoruueckne puTMsl

3.4

3.5

buotnueckue daxtopsl. Buabl 6MOTHYECKHUX B3aUMOJCHCTBUNA: KOHKYpPEHIIMS,
XHUIIHWYECTBO, MMapa3uTHU3M, MYTYyaliu3M, KOMMEHCAIU3M (HaxXjJeOHUYECTBO,
KBApTUPAHTCTBO), AaMEHCAJIM3M, HEUTpaiau3M. 3HayeHHe OHOTHYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOJAHBIX COOOIIECTBAX

OKOJIOTUYECKHE XapaKTCPUCTHUKU MOMyJIAIHH. OcHOBHBIE IIoKa3aTecJin
NnomyJjianuu: 4YuCJICHHOCTL, INIOTHOCTb, POKIAAEMOCTb, CMEPTHOCTb, MPUPOCT,
MUrpamnus. HI/IHaMI/IKa YU CJICHHOCTHU MOMYJIAIUNA U eé peryisanusa

COO6H_ICCTB3 N 3KOJOTMYCCKUC CUCTEMBI

4.1

CoobmiecTBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBa,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Buapl-nomuHantel. CBsizu B
OuoIeHo3e

4.2

OKkosornyeckue cuctembl (9kocuctembl). [loHsTHE 00 5KOcHcTeMe U
ouoreoreHo3e. DOYHKIHMOHAIbHBIE KOMIOHEHTHl IKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelmecTB M IIOTOK DSHEPIUU B
skocucteme. Tpoduryeckue (MUILIEBbIE) YPOBHU SKOCUCTEMBI. [IuiieBbIe 1ienu u
cetu. OCHOBHBIE TIOKa3aTelIM dSKOCHUCTEMBL: OuoMacca, MIPOAYKIHS.
DKOJIOTHYECKUE MUPAMUJIBI: TIPOAYKIIUH, YACIECHHOCTH, Onomacchl. CBOMCTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOpPETyJisanysl, pazButue. Cykueccust

4.3

[Ipupoanble 3KOCHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MM
HIMPOKOJIMCTBEHHOTO JIeca.




4.4

4.5

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBI. ATPO3KOCHUCTEMBI. YpO0osKOCHCTEMBL.
buonorudeckoe v X03sHCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak Qaxktop ycToWumBocTH dKocucTeM. CoxpaHeHHe
OMOJIOTrMYEeCKOro pa3HooOpasus Ha 3emiie

Yuenne B.M. Bepnamckoro o Ouocdepe. I'paHuUIBI, COCTaB U CTPYKTypa
ouocdepsl. XKuBoe BemectBo U ero GpyHkiuu. OcobeHHocTH OHOchephl Kak
rI100ampHOM 3KOCHCTEMBI. JIMHAMHYeCKoe paBHOBECHE M OOparHas CBs3b B
ouocdepe. KpyroBopoTsl BemiecTB ¥ OHMOr€OXMMHUYECKUE IHUKIIBI DJIEMEHTOB
(yrnmepopa, azora). 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITU

YenosedecTBo B Onochepe 3emun. AHTPOTIOTCHHBIE H3MEHEHHs B Onocdepe.
I'moGanbHBIEC SKOJOTHUECKUE TPOOIIEMBI.

OcHOBa palMOHAJIBHOTO YIPABICHUS TNPUPOAHBIMH pecypcaMu W HX
ucnoib3oBaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPHPOIbI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
MMPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
[Taceunuk B.B., Kamenckmii A.A., Py6noB A.M. u apyrue /Ilonm pen. Ilaceunmnka B.B.
buomnorus. 10 knace. Akiponeproe obmectBo «M3marenbeTBo «IIpocBemnienne
[Taceunuk B.B., Kamenckmii A.A., Pyono A.M. u apyrue /Ilon pen. Ilaceunuka B.B.
buomnorus. 11 knace. AknponepHoe o6mectBo «M3natensctBo «lIpocBemienne

METOJAUYECKHUE MATEPHUAJIBI AJIS1 YYUTEJISL
[Taceunuk B.B., Kamenckmii A.A., PyonoB A.M. u apyrue /Ilox pen. Ilaceunmka B.B.
buomnorus. 10 knace. Akioneproe obmectBo «M3marenseTBo «IIpocBemienne
[Taceunuk B.B., Kamenckmii A.A., Pyono A.M. u apyrue /Ilox pen. Ilaceunuka B.B.
buomnorus. 11 knace. Akiponeproe obmectBo «M3marenseTBo «IIpocBemnienne

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET
bu6mmorexa [IOK



