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INOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl 10 OUOJIOTHH TEOPETUYECKYIO OCHOBY ISl OTIPE/ICTICHHUS MTOIX0I0B
K (hopmMupoBaHHIO coaepkaHusi yueOHoro npeamera «buonorusy coctaBuin: KOHIENTYyalIbHbIE
nonoxenuss GI'OC COO o B3auMOOOYCIOBJICHHOCTH LIE€NIeH, COJEepKaHUs, PEe3yJbTaToOB
oOydeHus U TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHUSI 00 OOIIMX LEIsIX U
OPUHIUIAX, XapaKTePHU3YIOIIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMBI CpEIHEro oOIIero
oOpazoBanusi B Poccuiickoii @enepanuu, a Takke MHOJOXKeHUs O creuuduke Ouonoruu, eé
3HAYCHUU B IMIO3HAHWU >KUBOW TPUPOABI M OOECHEUYEHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IMOJIOKEHHSIM, OIpeIesICHbl OCHOBHBIC (DYHKIIUU MPOTPaMMBbl
1o OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Ha€T TpeICTaBICHHE O LEsIX, o0 oOmieil cTpareruu oOy4yeHUs,
BOCIIUTAaHUSI W PA3BUTHS OOYYAIOIIMXCS CpEeACTBAMH Yy4eOHOro mpenmera «buomorusy,
ompezenseT o00s3aTeNbHOE TNPEAMETHOE COJIEp)KaHHME, €ro CTPYKTYpY, paclpeaeieHue Io
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTEIbHOCTh M3YyYCHHs Y4eOHOTO MarepHaia C
Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTEIbHOIO IMpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroIXCs.

B nporpamme mo Ouoioruu TakKe YYUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM M MPEIMETHBIM pe3ysibTaTaM oOydeHHus B ()OPMHPOBAHUU OCHOBHBIX BHJIOB
yueOHO-T03HABATENIbHON JIeATEIbHOCTH/y4eOHbIX JCHCTBHII OOy4Yarolmuxcss IO OCBOCHUIO
CoJIepKaHUsI OMOJIOTUIECKOTO 00pa30BaHMUS.

B mnporpamme mno Ouomormm (10—11 xmaccel, 0a30BbIi YpPOBEHb) peEANM30BaH IPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouoyoruw, Oiarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHH, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPUEHTAlMi  JIMYHOCTH, HKOJIOTUYECKOTO  MBIIIICHHS,
IpeACTaBIeHUH O 370pOBOM oOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupogHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHEM OOMEeOMOIOTHYECKUX TEOpHH, a TakKKe
3HaHWUI O CTPOEHUH KUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUH yJIeNeHO BHUMAaHHE HCIOIb30BAHUIO MOTYYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU AJIS PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHCTe: TPODUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIEBaHWI  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHMS,
000CHOBaHMS KOJOTMUYECKH 1€J1ecO00pa3HOro MOBEICHUS B OKpYKarollel NMPUpPOIHON cpese,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATETBPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCWJICHHE BHHUMAHHS K MPUKIAJTHON HAMPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOTUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHsI YCIIOBUHM UIS pEIIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHUEe y O00YYarOIUXCsS CIIOCOOHOCTH aIaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MUPA.

buomornss Ha ypoBHe cpemHero oOmiero o0Opa3oBaHWs 3aHUMaeT BaxHoe Mecto. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOy4alOIIMXCS TPEACTABICHUH O HAaydyHOW KapTHHE MHUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIOLMH, CO3AAET YCIOBHS JUIA: TO3HAHUS 3aKOHOB YKHBOW TPUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIICHHUS K )KUBOM MPUPOJIE U YETIOBEKY.
bonbuioe 3HaueHne OMOJOTUS MMEET TaKXkKe JJIS PELICHUS BOCIHUTATEIbHBIX M Pa3BUBAIOIINX
3aJa4 cpenHero oOmero obpa3oBaHus, couuanu3anuu oOyuarommxcs. M3ydenue Ouonoruu
o0OecrieunBaeT YyCIOBUSA [UIsi (OPMUPOBAHUS HHTEIIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U
WH(OPMAIIMOHHBIX ~ HABBIKOB,  JCTETHYECKOH  KYyJIbTYpPBI, CIOCOOCTBYET  HMHTErpallid
OMOJOTHYECKUX 3HAHUI C MPEICTABICHUSMU M3 JIPYIMX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBaHHbIC MMONIOKEHUS O MPEAHA3HAYCHUH Y4eOHOTO MpeaMeTa



«bronorus» COCTaBUIM OCHOBY ISl OINpPENENIEHUs] MOAXO0J0B K OTOOpY M CTPYKTYPHUPOBAaHHUIO
€ro coJep>KaHusl, MPeJCTaBIEHHOr0 B IPOTrpamMMe 10 OUOJIOTHH.

Ot6op conepxanus ydyeOHOro mpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOIIUECs JAOKHbI
OCBOWUTH 3HAHMS M YMEHHs, 3HAYUMbIC i (POopMUpOBaHUS OOIIEH KyIbTYphI, ONpEACISIOmne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU JaesTesibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJEp’KaHusl, KOTOphIe CIy>KaT OCHOBOH uig  (QOpMUpPOBaHUS
IPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOTHYEeCKOro o0pa3oBaHusl.
CTpyKTypupoBaHHE COACp)KaHUS Y4eOHOrO Marepuaja B IporpaMme 10 OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENIBHBIX OCOOEHHOCTSAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHuM3aldd W 3BOJIOUMU. B COOTBETCTBMHM C 3THUM B
CTpYKType ydeOHOro npeamera «bHONOTHs» BBIIEICHBI CIEAYIOIINE COJIepKaTeIbHbIe TUHUU:
«buonorus kak Hayka. MeToJpl HAY4YHOTO TO3HAHUA», «KieTka kak OMoJIoTrHYecKas CUCTEMay,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«OBOJIIOLINS )KUBOH NPUPOABI», «IKOCUCTEMBI U IPUCYILIIUE UM 3aKOHOMEPHOCTI.

Llenp wu3ydyenust ydeOHoro mpenmera «buonorus»» Ha 0a30BOM YpPOBHE — OBJaJIeHUE
00y4aromUMHUCS 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMH JKHBBIX CHUCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHUI UCIOb30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JEHCTBHI B
OTHONIICHUH O0BEKTOB )KMUBOW MIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.
Joctuxenne uenu wusydeHus ydyeOHoro mpeamera «buonorusi» Ha 0a30BOM  YpOBHE
oOecrneunBaeTcs pelIeHueM CIIEIYIOINX 3a1au:

OCBOCHHME OOYYarOIMMUCS CHUCTEMbl 3HAaHUH O OMOJIOTMUECKUX TEOpUSAX, YUYCHMSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWiIax, CIyXKalluX OCHOBOM uid  (OpMUPOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJaX HAy4yHOTO MO3HAHUf,
CTPOEHUH, MHOT00Opa3sMM U OCOOEHHOCTSIX MMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dopMupoBaHue y OOy4aroUIMXcs I103HABATEIbHBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpoIecce aHanM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAYYHBIX B3IJISJIOB,
ueH U MOJIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBIIEHHE Yy oOydwarommxcs oOmiell KyabTyphl, (YHKIIMOHAJIBHOW TPaAaMOTHOCTH, pa3BUTHE
YMEHHUH OOBSACHATH U OLIEHUBATH SIBJICHUSI OKPY)KAIOIIEr0 MUPA >KUBON MPUPOJIbI HA OCHOBAHUU
3HAHWUH U OTIBITA, MOJYYEHHBIX IPU U3YYCHUH OMOJIOTHH;

dbopMupoBaHue y 00yJaronuxcs yMEHUN WUTIOCTPUPOBATh 3HAU€HHWE OMOJIOTHYECKUX 3HAHUH B
MPaKTUYECKOW JIESITEIbHOCTU YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIMUIIMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHA;

BOCIIHUTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS YEJIOBEKOM JKUBOW MPHUPOIHI,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOMIOIEHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX MCCIIEJOBAHNUM;

OCO3HAHHWE LEHHOCTH OHMOJOTMYECKUX 3HAHWWM [UIsl TOBBIIMIEHHUS YPOBHS HKOJIOIMYECKOMN
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHWMM W yMEHUHW B TIOBCEIHEBHOM JKHU3HU JJIsi OIICHKH
MOCJEICTBUI CBOEH JEATENILHOCTU 10 OTHOIICHUIO K OKpY)KaIoLIeH cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUITIaKTHKY 3a001eBaHUH.

B cucreme cpennero obmiero oOpasoBaHus yueOHbIN mpenmer «buonorus», nzydaemblii Ha
0a30BOM ypOBHE, SIBIICTCS 0053aTEIbHBIM yU€OHBIM MPEIMETOM.

Jns m3yueHust OMoJoruM Ha 0a30BOM YpOBHE CpEIHEro O0Iero oOpa3oBaHHs OTBOIUTCA 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemio), B 11 kimacce — 34 vaca (1 gac B Henemio).



COJAEPKAHUE OBYYEHUA
10 KJIIACC

Tema 1. Buosiorus kak Hayka.

buonorust kak Hayka. CBsi3b OWOJIOrMH C OOIIECTBEHHBIMHU, TEXHHUUYECKUMU U JIPYTHUMH
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponbp Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuHOU KapTHHBI MUpa. CuctemMa OMOJIOTHYECKUX HayK.
MeTonbl TIO3HAHUS JKUBOW TpHPOABI (HAOMIOIEHUE, JKCIEPUMEHT, OINHUCAHWE, H3MEpPCHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpaumuu:

Hoptpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuibt v cxembl: «MeTOobI TO3HAHUS KUBOU IPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckast padora Ne 1. «/cnonb3oBaHuE  pa3IUMYHBIX METOJOB IMpPU  H3YyYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. /KuBble cucTeMBbI M HX OPraHU3aIHA.

JKuBble cuctembl (0MOCHCTEMBI) KaK MpeAMeT u3ydeHus ouonoruu. OTIn4Me KUBBIX CUCTEM OT
HEOPraHUYECKON MPUPOIbI.

CaoiicTBa OnocucTeM M MX pa3HooOpasue. YPOBHU OpraHu3aldyd OMOCHCTEM: MOJEKYISPHBIH,

KJICTOYHEIH, TKAHEBEIH, OpraHu3MEHHBIH, MOMYJISIUMOHHO-BU0BOM, 3KOCHCTEMHbII
(buoreoneHOTHYECKHI ), OMOC(EPHBIN.
JdemoHcTpaumuu:

Tabnuiibl ¥ cxembl: «OCHOBHBIE TPU3HAKH KU3HIY, «Y POBHH OPTaHU3ALUH KUBOW IPUPOIBD».
O6opynosanue: Moaens Monekysnl JJHK.

Tema 3. XumMu4ecKkHii cOCTaB U CTPOCHHUE KJICTKH.

XUMUYECKUI COCTaB KJIETKU. XUMHUECKHUE AIEMEHThI: MaKpO3JIEMEHThI, MUKpPO3JIeMeHThI. Bosa
Y MUHEpAJIbHBIE BEIIECTBA.

@OYHKIMH BOJbI U MUHEpAIbHBIX BEleCTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.
benku. CoctaB u cTpoeHue 0eIKoB. AMHUHOKHCIOTBI — MOHOMephl OenkoB. HezameHuMmsble u
3aMEHUMbIE AMUHOKHUCIOTHl. AMHUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€lKOBOM
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMmeHTHl — Ouosorndyeckue Karanuzaropel. CTpoeHHe (epMeHTa: aKTHUBHBIM IIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbpl. OTianuus  ¢(epMeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBonpl: MOHOcaxapuabl (TJIIOKO3a, pubo3a W Ae30KcuprOo03a), aucaxapuibl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoio03a). buonmornueckue ¢(yHKIMU
YIJIEBOJIOB.

Jlunuasl: Tpurnuuepuasl, dochonunuabl, crepouasl. I'mapoduiabHO-TuAPOPOOHBIE CBONCTBA.
buonoruueckue pynkuum aununoB. CpaBHEHHE YTII€BOAOB, OEKOB U JTUIHA0B KaK UCTOYHUKOB
DHEPIHUH.

Hyxnennoseie kucnorsl: JHK u PHK. HyknmeoTtuabr — MOHOMEpBI HYKJIEHHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxnuum PHK. Bumer PHK. AT®: crpoenue u
GyHKIIHH.

[lutonorus — Hayka o kjerke. Kierounast Teopusi — mpumep B3aMMOACHCTBUS UaeH U (HakToB B
Hay4YHOM ITO3HAHUHU. MeTObl N3yUeHUs KIETKH.

Knerka kak wnenoctHas sxuBas cucrema. OOIIuMe NPHU3HAKK KIETOK: 3aMKHYyTas HapyKHas
MeMOpana, monekyibl JJHK xak renernueckmii amnmapar, cuctema CHHTE3a Oeka.




Tumbl  KJIETOK:  dyKapHOTHUecKass W mpokapuoruyeckas. (OcoOEHHOCTH  CTPOEHUS
MPOKApUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUUYECKON KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKAa, TIJIMKOKAJUKC, UX (YHKIHU.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTormnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKU: MMTOXOHAPUH, IMIacTuabl. IIpoucxoxaeHne MUTOXOHAPUA U IUIACTHI.
Bunet mnactun. HememOpaHHble OpraHOUAbI KJIETKU: PUOOCOMBI, KJIIETOYHBINA EHTP, HEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMJIOB KIETKH. BritoueHusl.

SAnpo — perynaropHblii neHtp kieTku. CTpoeHue siapa: siaepHas 000J0yKa, KapuoIluia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdemoHcTpaumu:

Ioprpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lllneiinen, P. Bupxos, k. Yorcon, @. Kpuk,
M. Vunkunc, P. ®panknun, K. M. bap.

[Inarpammbl: «PacrpegeneHie XuMUYECKUX 3JIEMEHTOB B HEXXHUBOH Mpupoje», «Pacnpenenenue
XUMHUUYECKHX 3JIEMEHTOB B KUBOI MPUPOJE.

Tabmuiel u cxembl: «[lepuoanueckas Tabira XUMHYECKHUX JIEMEHTOBY, «CTpOEHUE MOJICKYJIbI
Boab», «buocunTes Oenka», «CrpoeHue wmonekynbl Oenka», «CTtpoeHue (epmeHTa,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAbY, «JIunuas».
OOGopynoBaHue: CBETOBOM  MHUKPOCKOI, 00OpyIOBaHME [JIi TPOBEICHHS  HAOJIOJICHUM,
U3MEPEHUH, 3KCIIePUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Jlaboparopnas padora Ne 1. «/3ydyeHne kaTanuTUYeCKO aKTUBHOCTH (pepMEHTOB (Ha MpuMepe
aMUJIa3bl WK KaTalasbl)y.

JlaGopaTtopHnast pabota Ne 2. «M3yueHnue CTpoeHHsI KJIETOK PACTEHHM, )KUBOTHBIX U OaKTepUi MO/
MHUKPOCKOIIOM Ha FT'OTOBBIX MUKPOIIpENapaTax U UX OIMUCAHUEY.

Tema 4. /KuzHeneaATeJIbHOCTH KJIETKMH.

OOMeH BemIeCTB, WJIM METa0oJn3M. ACCHMWISIUSA (TUIACTUYECKUA OOMEH) M JAMCCHUMMIISAIINS
(oHepreTuyeckuii oOMeH) — JB€ CTOPOHBI €IMHOrO Ipolecca MerabonusMma. Ponb 3akoHOB
COXpaHEHHMsI BELIECTB M SHEPTHH B TOHUMAHUH METa0O0IM3Ma.

Tunsl oOMeHa BenecTB: aBTOTPOHBIN U retepoTpo@Hbiid. Poib hepmeHTOB B 0OMEHe BellecTs
Y TIPEBPAIICHUN SHEPTUH B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas (a3el  QorocuHTe3a. Peaknum  doTocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A /ISl *KU3HU Ha 3emite. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.
XeMocuHTe3. XeMOCHHTE3UpYole OakTepuu. 3HaYeHHE XeMOCHHTE3a JIIsl )KU3HU Ha 3eMIie.
DOHepreTudyeckuil oOMeH B KieTKe. PaciuerniieHue BelecTB, BbIIEICHHE U aKKyMYJIHMpPOBaHUE
PHEPTUU B KIJETKE. OJTalbl SHEpreTudyeckoro oobmena. ['nmukonus. BpokeHue U ero BHIBL
Kucnoponnoe okucienue, wid KiIeTouHoe abixaHue. OkucauTelbHOEe (ochopriinpoBaHUe.
O} PeKTUBHOCTH IHEPTeTUIECKOTO OOMEHA.

Peakun matpuunoro cuntesa. ['enernueckas nadopmanus u JJHK. Peanuzamnus renernueckoi
uHpopMaluu B KiIeTKe. |'eHeTWdyeckwii Koa W ero cBoiicTBa. TpaHCKpUIIUS — MaTPUUHBIHA
cuate3 PHK. Tpancmaumss — OwocuHTe3 Oenka. Ortambl TpaHcasainuu. KomupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oernka.

Hexknerounsie dhopmbl xu3au — BUpychl. Mctopust otkpeitus BupycoB (/. WM. MIBanOBCKwMi).
OcCOoOeHHOCTH CTpPOEHHsI M KM3HEHHOTO IMKJIAa BUpYcoB. baktepmodaru. bonesnu pacrenwii,
KUBOTHBIX M YEJIOBEKA, BhI3bIBaeMble BUpycamu. Bupyc nmmyHonedunura yemoBeka (BUY) —




Bo30ynutens CIIM/la. OOparHas TpaHCKpUIIMs, peBepra3a M HHTerpasza. llpodumaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdemMoHcTpaumMu:

Ioptpetst: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmunel u cxembl: «Tunbl utanusy, «MeTtabomuzmy», «MUTOXOHIPHSY, «DHEPreTHUECKUN
obmeny, «Xmoporiacty», «P@orocunresy, «Ctpoenne [JHK», «Ctpoenne n GyHKIMOHUpOBaHWE
reHa», «CuHrte3 Oenkay, «['eHeTmdeckwii komy», «Bupyce», «bakrepuodarm», «CtpoeHue u
sku3HeHHbIH ki Bupyca CITM/{a, 6akrepuodaray, «Permmukanus JTHK».

Ob6opynoBanue: mojenu-anmukanuu «Y nsoenne JIHK u tpanckpunuus», «brnocuntes 6emkay,
«CtpoeHnue KiIeTku», Mojienb cTpykTypsl JTHK.

Tema S. PazMHoOkeHUe M HHAMBUHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uKI, WM SKU3HEHHBIM w1WKI Kietku. WHrepdaza u mwurto3. Ilpomeccsl,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuyHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
Habopbl. XpomaTtuasl. LluTomornueckre OCHOBBI Pa3MHOKEHUS M WHIWBHIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kierku — muto3. Craaumm Murtosa. lIporecchl, MpOUCXOASIINE HAa Pa3HBIX CTaJAMIX
MUTO3a. broIOrnyeckuit cMpIca MUTO3a.

[TporpamMmmupyemast ThOEIIh KISTKH — arllonTo3.

@opMbl pa3MHOKEHHUS OPraHU3MOB: O€CIOoNoe W TMOJOBOE. Buabl 6ecroiioro pa3MHOXKEHUS:
JIeJICHUE HAJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHHUE, BEr€TaTUBHOE
pa3MHO)KeHue. MIcKycCcTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE JIJIs1 CEIEKLIUH.
[TonoBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meiio3. Ctaguu meiiosa. IIponeccel, npoucxonsdiye Ha cTaausax meios3a. [loBenenue xpomocom
B Mero3e. KpoccnHrosep. bruosmornueckuil CMbIC M 3HAYEHUE MEH03a.

['amerorenes — mporecc oOpa3oBaHMs TOJOBBIX KJIETOK Y JKUBOTHBIX. [lonoBbIE Kenesbl:
CEeMEHHUKHU U smyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMeTr (CrepmMaTo30u,
AHIIeKIIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayanbHoe pa3BUTHE (OHTOreHe3). DOMOpPHOHANBbHOE pa3BUTHE (IMOpHOTreHe3). DTambl
AMOPHOHAIILHOTO Pa3BUTHS y MTO3BOHOYHBIX )KHBOTHBIX: JPOOJICHHE, TacTPYJIISIINsI, OPTaHOTEHE3.
[ToctomMOpuoHanbHOE pa3BUTHE. THUMBI MOCTAIMOPHUOHANBLHOTO PA3BUTHUSA: MPSAMOE, HEMPIMOE
(mmumHovHOE). BnusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (AaKTOPBI, CIIOCOOHBIC BHI3HIBATH
BPOXJIEHHBIE YPOJICTBA.

Poct u pasButne pacreHuid. OHTOreHe3 IIBETKOBOI'O PACTECHHS: CTPOEHUE CEMEHH, CTAIUH
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel U cxeMbl: «DOpMBI  Pa3MHOKEHHUST OPTaHU3MOBY, «J/IBOWHOE OIIOIOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXXEHWE pacTeHHi», «JleneHne KIeTKu
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHEe XPOMOCOMBI», «KIETOUHBIH MHKI,
«Permmukanus JJHK», «Murosy», «Meio3y, «lIpsmoe u Henpsimoe pa3Butue», «l'amerorenes y
MJIEKOMUTAIOIINX U YeNIOBEKa», «OCHOBHBIE CTAIUN OHTOTEHE3AY.

OOGopynoBaHue: MUKPOCKOI,  MHKpompemnapaTsl  «CHepMaTo30uabl  MIJIEKOIUTAIOIIETO,
«Siueknerka miekonurtarouiero», «KapuokuHe3s B KJIETKax KOpEIIKAa JyKa», MarHUTHas
Mojenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.
JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 3. «HaOmromeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIpENapaTax.

Jlabopatopnass pabora Ne4. «l3ydeHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.




[Ipeamer u 3amaun reHeTUKH. VIcTOpHs pa3BUTHS FeHETUKU. POJIb HUTOJIOTHH U SMOPUOJIOTHH B
CTAaHOBJICHUM T€HETUKU. BKiax poCCHHCKMX M 3apyOeKHBIX YYEHBIX B pPa3BUTHUE T€HETUKH.
Metonbl TeHETHKH (THOPUIOIOTUYSCKUH, IMUTOTCHETUYCCKUI, MOJEKYJISIPHO-TCHETHUECKUN).
OcHoBHBIE TIeHeTHYeCKHE MOHATHA. ['eHeTnyeckas CHMBOJIMKA, MCIIOJNb3yeMas B CXEMax
CKpEILLMBAaHUM.

3aKOHOMEPHOCTH HACJIEOBAHUS NPHU3HAKOB, yCTaHOBiIEHHbIe ['. Mennenem. MoHorubpuanoe
CKpelrBaHue. 3aKOH eMHO00pa3ust THOPUAOB MEPBOro mokojaeHus. [IpaBuino 1OMHUHUPOBAHMUSL.
3aKOH paclIeIUIeHHs MpU3HAaKoB. I'mmore3a uuctorel ramer. IlomHoe wu  HemosHoe
JIOMUHUPOBAHUE.

JurubpunHoe  CKpeluBaHMUE. 3aKOH  HE3aBUCUMOIO  HACIENOBaHUA  IIPU3HAKOB.
LluTOreHeTHYeCKUe OCHOBBI JUTHOPHUIHOTO CKPEUIMBaHHUA. AHAIM3UPYIOIIEEe CKPEIIMBaHHE.
Vcnonb30BaHue aHATU3UPYIOLIETO CKPEIMBAHU ISl ONPEIEICHUs TEHOTUIIA OCOOH.
CueruieHHOE HacienoBaHue npu3HakoB. Pabora T. Moprana mo CLEMJIEHHOMY HacJIeIOBaHHUIO
reHoB. HapymieHue cuernieHns reHoB B pe3yJbTaTe KpOCCUHIOBEPA.

XPpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'enetuka mnosa. XpoMOCOMHOE OINpEENIEHuE Im0ja. AYTOCOMBI U IIOJOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3mel. HacimenoBaHue INpPU3HAKOB, CUEIUIEHHBIX €
IOJIOM.

N3meHunBOCTh. Buabl M3MEHUMBOCTU: HEHACJIEACTBEHHAs M HACIEACTBEHHas. Ponb cpensl B
HEHACJIECTBEHHOM M3MEHYMBOCTH. XapaKTepPUCTHUKA MOAM(PUKALMOHHOM H3MEHUYMBOCTH.
Bapuanvonsslii psn u BapuanuoHHas kpusas. Hopma peakunn npusHaka. KosnnuecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.
HacnencrBennas, uiay reHOTUIIHYECKAs, M3MESHUNBOCTE. KoMOMHATUBHAS M3MEHYHUBOCTEL. Metio3
U TI0JIOBOM TPOLECC — OCHOBAa KOMOWHATHBHON M3MEHYMBOCTH. MyTallMOHHAs M3MEHYMBOCTD.
Knaccudukanus myranuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHbIE. YacToTa U MPUYMHBI MyTaLUH.
MyrtareHHnsle (akTopbl. 3aKOH T'OMOJIOTMYECKUX Ps/I0B B HACJIEACTBEHHOW HM3MeH4YMBOCTH H.
. BaBunosa.

BHesnepHas HaclIeCTBEHHOCTb U U3MEHUHUBOCTb.

I'eneruka wuyenoBeka. Kapuorun denoBeka. OCHOBHbIE METOJbI TE€HETHKU 4YeJOBEKa:
TeHeANOrnYecKui, OJM3HELOBBIH, IMTOT€HETUYECKUH, OHMOXMMHUYECKHHA, MOJIEKYISPHO-
reHeTnyeckuil. COBpEMEHHOE OIpe/ieJIeHMe TEHOTHUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMpOBaHUe, B ToM uucie ¢ nomomeio I1I[P-ananu3za. HacnenctBeHHble 3a0oneBaHMs
yeloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C HAcleACTBEHHOM MpeIpacroiokKEeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue W TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HU, TUATHOCTUKU, TPOMUIAKTUKN U JICUEHUSI T€HEeTHYECKHX
Oone3Hell. MeaMKO-TeHeTHUYeCKoe KOHCYJIbTHPOBaHUE. 3HAUEHUE MEAWLMHCKOW TE€HETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKNX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumuu:

[oprpetsl: I'. Mennens, T.Mopran, I'.ge ®pu3, C. C.UYersepukoB, H. B.Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabauie! v cxeMbl: «MOHOTHOPHIHOE CKPEIIMBAHNUE U €T0 IIUTOI€HETUYECKask OCHOBAY, «3aKOH
pacuienjieHus U €ro IUTOreHeTHYEeCKash OCHOBa», «3aKOH YHUCTOTHI ramer», «JluruOpuaHoe
ckpemuBanue», «lluronorudyeckue OCHOBBI JAUTHOPUIHOTO CKpemMBaHMs», «Meio3»,
«B3aumonencTBue aieNbHBIX TE€HOB», «l'€HeTMYEeCKHME KapThl pPACTCHUHM, JKUBOTHBIX U
yenoBeka», «l['eHeTnka mona», «3aKOHOMEPHOCTH HACIENOBaHUSA, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl dYenoBeka W KHBOTHBIX», «Buasl wu3MeHunmBoCcTH», «MoanpukanmoHHas
U3MEHYNBOCThY», «Hacnenosanue pesyc-akropa», «l'eHeTHka rpymnn KpoBw», «MyTalnoHHas
U3MEHYUBOCTbY.

OO6opynoBaHue: MOJIENIN-ANIIINKALIUN «MoHorubpuaHoe CKPEILUBAHUEY, «Henonnoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U




MUKponpenapat «Jpo3oduna» (Hopma, MyTarui GopMbl KPBIIILEB M OKpPackH Teja), repOapuit
«["opox moCeBHOW.

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

Jlaboparopuas pabGota Ne 5. «/3yueHue pe3yiabTaTOB MOHOTHOPUAHOTO M JUTHOPUAHOTO
CKpEILIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopatopnast pabora Ne 6. «M3ydyeHne MOAU(DHUKAITMOHHOW HM3MEHYMBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 mytauuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTax».
[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIH3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesnexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuuss Kak Hayka U Ipolecc. 3apoKICHHE CEIeKUMU M JoMmecTukanus. Ydenue H.
. BaBuioBa 0 LIEHTpax MPOUCXOXACHHS W MHOrooOpaszus KylIbTYPHBIX pacTeHuil. L{eHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHbIE METOJABI CeleKIuU. MaccoBbIi W HMHAWBUIYaJIbHBIA OTOOPHI B CEJEKIUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JMHUK. ['erepo3uc, wnm ruOpugHas Ccuia.
HeponctBenHoe ckpemmBanne — ayrOpumuHr. OtmanéHHas THOpHau3anus W e€  YCIeXH.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YeHUE MOJUIUIONJI0B. JIOCTMIKEHHs CEeJNeKUUU PaCTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHomoruss Kak oOTpacib MpoOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3AaHUs
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Knerounas wunxkenepus. Kiierounsle
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHME M 3Tudeckue mnpobiaemsl. MO -
TFeHETUYECKU MOJIU(PUINPOBAHHBIE OPTaHU3MBI.

JemMoHcTpanuu:

Hoptpets: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1IBaHOB.

Tabaunel 1 cxembl: kapTa «L{eHTpbl MPOUCX0XKIEHUS U MHOT000pa3usl KyJIbTYPHBIX pacTCHUII,
«Ilopoapl  AOMANIHUX JKUBOTHBIX», «CopTa KYyJIBTYpHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «Paborel akamemuka M. @. HBanoBay, «llomumiongus», «OOBEKTHI
O6uotexHomorun», «KiaerouHnele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyHpoBaHHE U THEepeHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MyJISDKU MJI0I0B U KOPHEIUIOA0B AUKHUX (POPM M KYJIBTYPHBIX COPTOB PacTEHHH,
rep6apuii «CenbCcKOX03HCTBEHHBIE PACTEHUS».

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHbIE METOAbl W JOCTHIKEHUS CeJNEKIMH pPACTeHUH U IKUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035HCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosroLHOHHASA OMOJIOTHS.

ITpennocbuIku BOSHUKHOBEHHS 3BOJIOLMOHHON TEOPUHU. DBOJIOLMOHHAS TEOPUS U €€ MECTO B
6uosnorun. BinsHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.
CBuzerenscrBa 3Bomonuu. [laneoHTomornyeckue: MocieI0BaTebHOCT IMOSIBJICHHUST BHJIOB B
MAJICEOHTOJIOTUYECKON JIETONUCH, TepexoAHble ¢opMmbl. buoreorpaduueckue: cXoicTBO U
paznuune ¢ayH U Gprop MaTepuKoB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJACTBA M pa3auuus SMOPHOHOB pa3HBIX BHUJOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIC, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPTaHU3MOB.

OpomtouronHass Teopust Y. Jlapsuna. [Ipeanochuiku BOZHMKHOBEHHUS JapBUHU3Ma. [[BroKylue
CHJIBI 3BOJIIOLMK BUAOB 1o JlapBuHy (M30BITOYHOE pPAa3sMHOKEHHWE NPU OTPAHUYCHHOCTH
pecypcoB, HeonpeeaEHHas U3MEHYHBOCTh, 00ph0a 3a CYIIECTBOBAHUE, ECTECTBEHHBINH OTOOD).




Cunrernyeckas teopus 3ponmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

MukposBontonus. [lonynsanuus kak eIMHNLA BU1a U SBOJIFOLUU.

JBuxkymue cuwibl ((hakTopbl) HBONIONMHM BUAOB B MNpUpoie. MYTAIlMOHHBIA TpoIEecc |
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomynsiivoHHble BOJMHBI U Apedd reHoB. M3zonmauus u
MUTpALUS.

EctectBeHHblIil 0TOOp — Hanpapisonuil pakTop 3Boounnd. @opMbl €CTECTBEHHOTO 0TOOpA.
[Tprcroco0ICeHHOCTh OPraHM3MOB KaK pPe3yiabTaT 3BOJIONUHU. [IpuMepsl mpucrnocoOyieHui y
OpraHu3MoB. ApoMOp(0O3bl U UAUO0ATANTALIUH.

Bun wu BumooOpasoBamme. Kpurtepuun Buma. OcHOBHbIE (opMBI  BUA00OpA30BAHUS:
reorpaduueckoe, 3KOJI0rHuecKoe.

MakposBomrorusi. DopMbl  3BOTIONWU:  (QUIIETHYECKAsl, JAUBEPIeHTHAs, KOHBEPICHTHAs,
napasuiensHas. HeoOpaTuMOCTh SBONIOIHH.

[IpoucxoxaeHne OT HeCHeIHATM3UPOBAaHHBIX MpenkoB. [Iporpeccupyromias crnenuain3ausi.
AnlanTvBHas paauanus.

JdemoHcTpaumMu:

Hoptpetst: K. JIunneit, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens,
®. Mrosutep, A. H. Ceseprios.

Tabmuiel 1 cxembl: «PazButue opraHudyeckoro Mupa Ha 3emiie», «3apOJbIIId MO3BOHOYHBIX
KUBOTHBIX», «ApXeonTepurcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUEY», «ECTECTBEHHBIH 0TOOPY,
«MHorooOpa3ue copToB pacTeHuit», «MHorooOpa3ue MOpoA >KHUBOTHBIX», «[lomymsumy,
«MyTanyoHHass U3MEHUYHUBOCTBY, «ApomMopdo3sl», «Mnuoanantanuny, «O0mas nereHepamms»,
«/IBmxymue cumbl 3Bomonuny, «Kapra-cxema mapipyra nyremectsus Y. Jlapsuna», «bopboa
3a CYIIIECTBOBAHHUE, «[Ipucrnocob1eHHOCTh OpraHU3MOBY, «["eorpadpuueckoe
BUJI000pa3oBaHuey, « IKOJIOTHYECKOe BUA000pa30BaHUEY.

OOGopynoBaHue: KOJUIEKIUSI HACEKOMBIX C PAa3IMYHBIMA THUIIAMU OKpAacKd, HAOOp IUIOJOB U
ceMsiH, Kosuekuust «[Ipumepbl 3alUTHRIX PUCTIOCOOTIEHHUH Y )KUBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJICHUs IBOIOIUNY, 00bEMHAs MoieNb «CTpOEHUE TOJTOBHOTO MO3Ta MO3BOHOYHBIX ).
buoreorpaduyeckas kapta mupa, KoJuteKus «DopMbl COXPaHHOCTH MCKOTIAeMbIX KUBOTHBIX U
pacrenuii», moaenb anrumkaius «llepekpéct xpomocom», BiaxkHble mnpemnapaThl «Pa3Burtue
HaceKkoMoroy, «Pa3Butue nsarymku», Mukponpenapart «Jposzoduna» (Hopma, myTranuu (Gpopmbl
KPBUIHEB U OKPACKH TeJa).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 1. «CpaBHEeHHE BUIOB MO MOP(OIOTHIECKOMY KPUTEPHIOY.
JlaboparopHas padota Ne 2. «Onrcanue mpUCIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCUTEIHHOTO
XapakTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuyHbIe TIpEACTABICHUS O 3apOXKICHUH KXKU3HHU. HaydHble TUIIOTE3hl BOBHUKHOBEHUS KU3HU
Ha 3emie: a0WoreHe3 W TMaHCHepMHs. XHUMHYECKas »HBOMIONHSA. AOHOTCHHBI CHHTE3
OpPTraHWYECKUX  BEIIECTB W3  HEOPTaHWYECKUX. OIKCIEPUMEHTAIbHOE  TOATBEPKICHUE
XUMHUYECKON 3BOMIOIMH. HauanpHble Tansl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®dopmupoBaHUe MEMOpPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKH B HX
sBoMIOMA. DOPMHUPOBAHKUE OCHOBHBIX IPYII KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie no ’pam u neprojaam. Karapxen. Apxeiickas U IpoTEepo30MCcKas dphbI.
[Taneozoiickas ’pa u e€ MepuoIbl: KeMOPUUCKUN, OPAOBUKCKUHN, CUITYPUICKUH, NEBOHCKUH,
KaMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas 3pa U €€ IepUOoAbl: TPUACOBBIN, FOPCKHM, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nmepro/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIOT€HOBBIM.
XapakTepucTuka KiIMMaTa M TeOJOTMYECKUX mporeccoB. OCHOBHBIE 3Tambl HBOJIOLUU
PaCTUTEIHHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil W >KUBOTHBIX. [losiBieHwmeE,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.




Cucrema OpPraHMYECKOro MHUpa KakK oOTpaxkeHue »3BOJOUMH. OCHOBHBIE CHCTEMaTHYECKUE
TPYHIbl OPTaHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIOJIOTUS Kak Hayka. Pa3BUTHE MPEACTABICHUI O MPOUCXOXKICHUU
yenoBeka. MeTojpl u3yueHus anTpororeHe3a. CxolCcTBa M pa3jinyus 4eIoBeKa U KUBOTHBIX.
CucremMaTH4ecKoe MOJ0KEHHUE YeTI0BEKa.

JBuxymiue cuibl (pakTopsl) aHTponorenesza. HacnencrBeHHasi U3MEHUMBOCTh M €CTECTBEHHBIN
ot6op. OO1eCTBeHHBINH 00pa3 KU3HU, U3TOTOBICHHE OPYIUil TPy, MBIIIIICHHE, PEYb.
OcHOBHBIE CTaJIMU ¥ BETBH 3BOJIOIMH YEJIOBEKa: aBCTpalIoNnuTeku, YenoBek ymensblii, UenoBek
NpAMOXOIAIIMKA, YemoBek HeaHaepTalbCkuid, YenoBek pa3ymHbld. Haxoakum uckomaeMbix
OCTaTKOB, BpeMs CYIIECTBOBaHUs, 00JIACTh pacnpocTpaHeHHs, 00BbEM TOJIOBHOTO Mo3ra, oOpa3
KU3HH, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOINBIIME pachl: €BpoIleouHas (eBpa3uiickas), HErpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3uaTCKO-aMepuKaHckas). YUepTsl
MPUCIIOCOOJICHHOCTH TPEACTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

Hoptpetsr: ®. Penn, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpwu, Y. JlapBus.

Tabmuiel u cxembl: «Bo3HukHoBeHne COMHEYHON CUCTeMbI», «Pa3BUTHe OpraHM4ecKoro Mupa,
«PactutenpHas kieTtkay, «OKuBotHas kierkay, «lIpokapumornueckas kietka», «CoBpeMeHHas
CHUCTeMa OpraHu4eckoro mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YeNOBeKa U
YeJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTMUECKUX HAaXOJIOK IMPEIKOB
COBPEMEHHOT0 uesnoBeka», «/lpesHeimue moan», «JpesHue mroan», «llepBbie coBpeMEHHbIE
oI, «YenoBeYeCKue pach».

O06opynoBaHue: MYJISHKA «[IpoucxoxaeHue YeJI0BEKa (6rocThI aBCTPAJIONIUTEKA,
MUATEKaHTPOIa, HeaHAepTaablla, KPOMAaHbOHIIA), CJICTKH WIM W300paKeHUs KaMEHHBIX OpYyIuid
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIMEphl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabnuua,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHII.

JlabopaTopHblie U IpaKkTHYeCKHe PadoThI:

[Mpaktuueckas padora Ne 1. «l3ydyeHue HCKOMAaeMbIX OCTATKOB PACTEHUN M JKUBOTHBIX B
KOJUICKIUAX».

OKcKypeusi «OBOJIIOLMST OpPraHUYEeCKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAyYHbIM WU
KpaeBeuecKuil My3ei).

Tema 3. Opranusmbl U OKpY:Kalolas cpeaa.

DKOJIOTHSl KaK HayKa. 3aJaddl M pa3/ielibl KOJIOTMU. MEeTOobl 3KOJIOTMYEeCKUX HCCIEIOBaHUM.
DKOJIOTHYECKOE MHUPOBO33PEHIE COBPEMEHHOTO YeJIOBEKA.

Cpensl oOuTaHus OpraHU3MOB: BOJHAS, Ha3eMHO-BO3AYLIHAS, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAs.

Oxonorudeckue (Qaktopel. Knaccudukaius sKomorudeckux (PaxTopoB: aOMOTHUYECKUE,
OMOTHYECKHUE M aHTPOINOTEeHHBIE. J[efCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.
AlGuotnueckue (pakTophl: CBET, TeMiiepaTrypa, BiakHocTh. DoTtonepuonusm. [Ipucnocobnenus
OpPTaHU3MOB K JICHCTBUIO a0UOTHYECKUX (haKTOPOB. bHOIOTHYECKHE PUTMBI.

buotnueckue daktopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUIA: KOHKYPEHIUS, XUIIIHUYECTBO,
cuM0Omno3 u ero gopmel. [Tapasutusm, koorneparus, MyTyaanu3M, KOMMEHCATN3M (KBapTHPAHCTBO,
HaXJICOHMYECTBO). AMEHCATN3M, HEHUTpanu3M. 3HadeHHEe OWOTHYECKHUX B3aUMOJCHUCTBUN IS
CYIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE  XAPAKTEPUCTUKU  momyisinquu. OCHOBHBIE  IOKa3aTead  MOIMYJISIUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIAA€MOCTb, CMEPTHOCTb, NPUPOCT, Murpauusa. JuHamuka
YUCJICHHOCTHU MONYJISLUU U €€ PETyIIsIIusl.

JdemMoHcTpaumuu:

[Moptpetsrl: A. 'ymGonpaT, K. @. Pynwe, D. ['ekkens.




Tabmuubt u cxemsbl: kapta «lIpupogusie 30HB 3emin», «Cpenbl OOMTaHHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmumy, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJISIUU
uHy30pun-Typenpkm», «llumessie nenmy.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuass padora Ne 3. «Mopdomorudeckue OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas padota Ne 4. «BinsHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCay.
[Tpaktrueckas padota Ne 2. «IToAcUéT MIOTHOCTH MOMYJISALMA pa3HBIX BUOB PACTCHUI.

Tema 4. CooO1ecTBa U IK0JI0THYECKHE CHCTEMBbI.

CooOuiectBo oprann3MoB — OuorieHo3. CTpyKTyphl OMOIIEHO3a: BHAOBasi, IPOCTPAHCTBEHHA,
Tpoduueckas (nuuieBas). Bunsl-nomuHanTel. CBs3U B OHOIIEHO3E.

Okonoruyeckue cucrembl (9kocuctemsbl). [lonste 00 »3KocucTeMe U OUOTEOlIEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: IPOJAYLEHTbI, KOHCYMEHTBHI, pPEAYLEHTHI.
KpyroBopot BemiecTB M HOTOK 3HEPrHH B 3KocucTeMe. Tpoduueckue (MHUILEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: OHomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETYJIALUsl, pa3BuTue. CyKkieccus.

[IpuponHble HKOCHUCTEMBI. JKOCHUCTEMBI 03€p H peK. OKOCHCTeMa XBOMHOTO WIU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE JKOCHCTEMBI. ATPOIKOCUCTEMBL. YpOosKkocucTembl. buonorunueckoe u
XO035ICTBEHHOE 3HaYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (akTop ycToMuMBOCTH d3KocucTeM. (CoxpaHeHHE OHOJIOrHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o Ouocepe. I'panunbl, coctaB u crpykrypa 6uocdepsl. XKusoe
BemiectBO M ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak I100aJbHOM 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopoTsl BemiecTB U OHOr€OXMMHYECKME LMKJIBI DJIEMEHTOB (yIyiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIITH.

YenoseuectBo B Ouochepe 3emin. AHTpOINOreHHbIE WM3MeHeHUs1 B Ouocdepe. [nmobanbHbIE
HKOJIOTUUECKUE MPOOIIEMBI.

CocymiectBoBanue MNpupoabl U uenmoBedecTBa. CoxpaHeHue OnopazHOOOpa3us Kak OCHOBA
ycroiftunBocty Ouocdepsl. OcCHOBa pallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU peCypcaMH U UX
UCIOJIb30BaHue. JlocTukeHust OMOIOrMH U OXpaHa MPUPO/IBI.

JdemoHcTpaumuu:

[Moptpetsr: A. JIx. Teraciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «Ilumesbie nenu», «buoreHo3: coctaB u CTPyKTypa», «lIpupoansie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosex»,
«9KOoCcHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMa XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JEHCTBUS HA MIPUPOLYY,
«BaxkHeiilme MCTOYHHMKHM 3arpsi3HEHHUsS BO3AyXa M TPYHTOBBIX BOJ», «[louBa — BakHeiimmias
cocTapisitomas 6uocdepnr», «DakTophl Aerpaganuu mousy, «llapaukoBelil 23GdhexT», «DakTopsl
PamoaKTUBHOTO 3arpsi3HeHUs: Onocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepr», «KpyroBopor yriaepoma B Guocdepey,
«KpyroBopot a3ora B mpupoe».

OOGopynoBanue: MoaeTb-anIuKanus «TunudHbie OMOIIEHO3BI», Tepbapuii  «PacTuTenbHbIC
coobmiecTBa», kosulekuuu «buornenos», «BpeauTenn BaXKHEMIIMX CEIbCKOXO3HCTBEHHBIX
KyJIbTYp», repOapuil M KOJUIEKIMM PACTEHUH M >KUBOTHBIX, MPUHAIJIEKALIME K pPa3HBbIM
HKOJIOTHYECKUM TpyIam ojxHoro Buaa, Kpacunas kuura Poccuiickoit deneparyu, n3o0paxeHus
OXpaHseMbIX BHJIOB PACTEHUHN U KUBOTHBIX.




IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'A
HA BA30BOM YPOBHE CPEJJHET'O OBIIEI'O OBPA30OBAHUA

Cormacio ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pe3yibTaTaM  OCBOCHHS
00yJarIUMUCS TIPOTPaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MIPEAMETHBIM.
JIMYHOCTHBIE PE3YJIbTATHBI
B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOCHHMS ImpeaMera «buosorus» BbIACIECHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKOH
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOONPEIEICHUIO,
HAIMYUE MOTHBAIIMM K OOY4YEHHWIO OWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPHUYECKHUX TPaJWLUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTb OOYy4aroUIMXcs pPYKOBOJACTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPUCYUIUMU  CUCTEME
OMOJOru4YecKoro O00pa30BaHUs, HaJIMYME SKOJIOTMYECKOIO IPAaBOCO3HAHUS, CIIOCOOHOCTU
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIE TIJIaHBL.
JlngHOCTHBIE PE3yNIbTATHl OCBOCHUS TIpeaMeTa «bromorus» qoCTUTaloTCsl B €IMHCTBE YUeOHOU U
BOCIIUTATEIbHON  JEATEIBHOCTU B  COOTBETCTBUM C  TPAJAULMUOHHBIMHU  POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIUTAHUA M CaMOPA3BUTHs, PA3BUTHUsI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABONOPSJIKY, YEIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
yBaXXEHHUsA, OEpeXHOr0  OTHOMICHMs K  KYJbTYPHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Mpupoae U OKPYKAKOLIEN Cpele.
JlugHOCTHBIE PE3yJbTAaThl OCBOCHHS Yy4eOHOro mnpenMera «bUONOTHS» JOKHBI OTPaKaTh
TOTOBHOCTh M CIOCOOHOCTH OOYHaIoIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacumpeHe >KM3HEHHOTO OIbITa M OIbITa JESTEILHOCTH B IMPOIECCE peaTu3ali OCHOBHBIX
HalpaBJI€HUN BOCIIUTATEIbHON 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHcKOro BOCIUTAHMS:
c(hOpPMUPOBAHHOCTh TPAXKIAAHCKONW MO3HUIIMU OO0YYAIOMIerocsi Kak akKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;
OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX TIPaB M 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;
TOTOBHOCTh K COBMECTHOW TBOPYECKON IEATEIHLHOCTH TPH CO3JaHUU YYEOHBIX IPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;
CIOCOOHOCTH OTPENENATh COOCTBEHHYIO TO3UIIMIO 1O OTHOIIEHUIO K SIBIICHUSM COBPEMEHHOMN
JKU3HU U OOBSICHSATH €€;
YMEHUE YUYWUTHIBaTh B CBOMX JCHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBHS
JIOJIeH ¢ pa3HBIMU YOCKACHUSIMH, KYJIBTYPHBIMU IICHHOCTSIMHU M COITHAIIbHBIM MOJIOKEHHUEM;
TOTOBHOCTh K COTPYJIHHYECTBY B TMPOIECCE COBMECTHOTO BBHITIOJIHEHHUSI  Y4E€OHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYXJACHUHU CITIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO COACPIKAHNS,
TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU EATEIbHOCTH;
2) NaTPUOTHYECKOT0 BOCTIMTAHUS:
c(OPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOM HWICHTHYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHo#M, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOIIIOE U HACTOSAIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHHE K NPUPOAHOMY HACIECIHUIO W IMAMITHUKAM IPUPOJBI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/E;



CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUICKUMX YUEHBIX B CTAHOBJICHHE M PAa3BUTHE OHOJIOTHH,
MOHMMAHUS 3HAYeHUsi OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJbI, B KU3HU YeIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHas yoexaE€HHOCTb, TOTOBHOCTh K CIy>KeHHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAllMI0O M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH,;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENSM, CO3JaHMI0 CEMbUM HAa OCHOBE OCO3HAHHOIO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHHSA

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAas OSCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMAaHKE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TFOTOBHOCTh K CAMOBBIPAXXEHHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMIICHHE IPOSBISTh KaueCTBa
TBOPYECKOM JIMYHOCTH;

5) puznuyeckoro BocnuTAHUA, GOPMHUPOBAHMSA KYJIbTYPbI 3/10POBbSI M IMOLMOHAJIBLHOIO
Os1aronosyqusi:

NMOHMMAaHHUE W peaju3alusi 370poBoro MU Oe3omacHOro oOpas3a >KM3HHM (30pOBOE IMHTaHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COaJaHCUPOBAHHBIM PEKUM 3aHSITHH U OTIbIXA,
perynspHas (Qu3Wyeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE LIEHHOCTU TMPaBWJI UHIUBUIYaTbHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEICHUS B
CUTYAIUSX, YTPOXKAIOITUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAaHHE TIOCIEACTBHM M HENPHUATHS BpPEIHBIX NPUBBIYEK (YHOTPEOIEHUS alIKOrods,
HapKOTHUKOB, KYpEHHUs);

6) TPy10BOr0 BOCIINTAHUS:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTh K AaKTHUBHOW JE€ATEIbHOCTH TEXHOJOTMYECKONM M COLMAIbHOM HalpaBiI€HHOCTH,
CIIOCOOHOCTh ~ MHHIIMMPOBATH, IUIAHUPOBATH M CAMOCTOSITEIbHO  BBIMOJHATH  TaKYIO
JIeATEeIbHOCTb;

WHTEpPEC K pa3Iu4HbIM cdepam MpoPeCCHOHAITBHOM JAESITEIBHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOp OyayIieii mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIIaHbL;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPA30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;
7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKH I1eTIecO00pa3HOe OTHOIIEHNE K MPUPO/Ie KaK MCTOYHHKY JKU3HU Ha 3emiie, OCHOBE
€€ CyLIEeCTBOBAHUS;

MOBBIIICHHE YPOBHSA JKOJOTHYECKOM KYJIBTYphl: TMPUOOPETEHHWE OIbITa IJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaAHUE TJIO0ATBHOTO XapaKkTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH X PEIICHHS;
CIIOCOOHOCTh HCIIONIB30BAaTh MPHOOPETaeMbIe TIPU W3YYCHUU OWOJIOTHH 3HAHUS M YMEHHS MPHU
pelieHuu npo0seM, CBA3aHHBIX C PallMOHAIBHBIM MIPUPOAOIOIF30BaHNEM (COOI0ICHIE TPaBHII
MOBEJCHUSI B NPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX, OXpPaHy
BHJIOB, DKOCUCTEM, Orochepsr);

AKTUBHOE HENPUATUE NEUCTBUMN, NMPUHOCAIIMX BpPEIl OKPYXKAIOLIEH NPUPOIHOW Cpele, YMEHHUE
MIPOrHO3UPOBATh HEOIATOMPUITHBIE HKOJIOTHYECKUE MTOCIEACTBUS MPEINPUHUMAEMbIX J1eHCTBUI
Y TIpeI0TBpaIIaTh UX;



HaJIMYME Pa3BUTOTO SKOJIOTMYECKOIO MBIIUIEHUS, OSKOJIOIMYECKOM KYJIbTYpbI, OIbITa
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMHU B
[IO3HABATEJIbHONW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) HneHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHUSA
HayKd M OOIECTBEHHOW NpPAaKTUKH, OCHOBAHHOTO Ha AMAJIOre KYJIbTYp, CIIOCOOCTBYIOILETrO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOW KYJIbTYpbl KAaK CpEACTBA B3aUMOJICUCTBUSA
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHue crHenuuku OHONOTMM Kak HayKHd, OCO3HaHHMA €€ poiau B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUsI 00 OKpyKarolieM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH M peleHUH IpoOIeM COXpaHeHHsI IPUPOJHOIO PaBHOBECHUS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJIsi COBPEMEHHOM ITMBHIIU3AIMH: 00€CIIEYEHUSI HOBOTO
YPOBHSI Pa3BUTHUS MEIULMHBI, CO3/IJaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh
pecypcHble MpoOJeMbl DPA3BUTHS UEIOBEYECTBA, IOMCKA IyTeH BBIXOAA M3 TJI00ANbHbBIX
9KOJIOTUYECKUX Mpo0seM U obecrieueHus nepexoa K ycToiunBOMY pa3BUTHUIO, PALIMOHATIBHOMY
HCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;
3aMHTEPECOBAHHOCTh B TOJIYYEHUU OHMOJOrMYECKMX 3HAHUH B LENAX IMOBBIIIEHUS 0OLIeH
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4JaroLuxcs, GopMupyemMoi pu U3y4eHuu OUoIOoTuH;

NOHMMAHHUE CYIIHOCTH METOJIOB TIO3HAHMS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJNb30BaTh IOJIydyaeMble 3HAHUS Ui aHaluu3a M OOBSCHEHUS SBICHUN
OKpYKaloIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUHN, yMEHHE JelaTh O0OOCHOBAHHBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4yHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENIbI0 TOJIY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITETILHO MCIIOJIb30BaTh OMOJOTHUECKUE 3HAHUS I PelIeHus: npolieM B
pEeaIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHE IICHHOCTHM HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH OCYILECTBIATh IPOEKTHYIO U
HCCJIEIOBATENIBCKYIO AESITEIbHOCTh NHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U caMO0OOPa30BaHUIO, K aKTUBHOMY
MOJIy4YEHHUIO HOBBIX 3HAHUI MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH.
METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaThl OCBOGHHUS YydyeOHOoro mpenmera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHUS  OOYUAIOMIMXCS  MEXKIUCHUIITMHAPHbIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHSA, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAayuYHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleoBaHue, HaOII0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCAJIbHBIE
yueOHble JeicTBUS (TO3HAaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ECIEUrBaOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIBbHONW KOMIETEHIMHM 00Yyd4aromuxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCHUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIE JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHOM MPAKTHUKE.

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS MPOTrPaMMBI CPETHEr0 OOLIEro 00pa30BaHMs JOJKHBI
OTpaXkaTh:

OsgiaieHHe YHHBEPCAJbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JJOornyecKue AeHCcTBHSA:

CaMOCTOSITENIbHO ~ (DOPMYNUpOBaTh U aKTyaJU3UpOBaTh MpoOieMy, paccMmarpuBarh €&
BCECTOPOHHE;



WCIIOJIb30BaTh MPH OCBOSHUM 3HAHWUN TPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a, CUHTE3a,
CpaBHEHHUS, KiIacCHU(pUKAIKMKU, OOOOIIECHHUS), PACKPHIBATH CMBICT OHOJOTHYECKHX TTOHATHN
(BBIICNATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATHUSIMU);
OTIPECIIATh LeNU JIeATEIbHOCTH, 3aJ]aBasi MapaMeTpbl U KPUTEPUH UX JOCTH)KEHUS, COOTHOCUTh
pe3yIbTaThI ACATEILHOCTH C TOCTABIICHHBIMU IEJISIMH;
UCIOJIb30BaTh OMOJIOTHUECKHUE MOHITHS ISl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;
CTPOUTH JIOTHYECKHE PACCYXJCHUS (MHIYKTHBHBIC, JICHYKTUBHBIC, 10 aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH BBHIBOJBI U
3aKJIOYCHUS,
IPUMEHSTh CXEMHO-MOJICIbHBIE CpEACTBAa JUIsl MPEACTABICHHUS CYIIECTBEHHBIX CBs3ed U
OTHOILICHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX HUCTOUHUKAX;
pa3zpabarbiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHadN3a MMCIOIIUXCS MAaTePHAIbHBIX U
HEeMaTepUaIbHBIX PECYpPCOB;
BHOCHUTH KOPPEKTHBBI B JICATCIILHOCTD, OIICHUBATh COOTBETCTBHE PE3YJITATOB IIEJISIM, OLICHUBATH
PHUCKU TIOCTIEACTBUIA JESTENbHOCTH;
KOOPJAMHHUPOBATh W  BBIIOJNHATH pPabOTy B YCIOBUSX pPeaJbHOr0, BHUPTYaLHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
pa3BHBaTh KPEATHBHOE MBIIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

2) 0a30BbBIE HCCJIEN0BATEIbCKHE IeHCTBHSA:
BJIQJICTh HABBIKAMU YYE€OHO-HMCCIICIOBATCIIbCKOW M IMPOCKTHOW JCSATEILHOCTH, HAaBBIKAMU
pazpeiieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOHCKY METOJIOB
PEIICHHS TPAKTUICCKHUX 33]1a9, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;
UCIIONIb30BAaTh Pa3NUYHbIE BHIBI JEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHHUSA, €ro
WHTEPIIPETAIIMH, TTPEOOPA30BAHUI0 W MPUMCHCHHIO B yYEOHBIX CHTYalHsIX, B TOM YHUCIE MPHU
CO3IaHUH YUEOHBIX U COIIMANIbHBIX TPOEKTOB;
dbopMUpOBaTh HAYYHBIA THIT MBIIUICHHS, BJIAJETh HAYYHOH TEPMUHOJIOTHEH, KITFOYCBBIMU
MOHITUSIMA U METOJIaMU;
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJa4ll B OOpa30BATEIBHOW NESITEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;
BBISIBJISITh IPUYHHHO-CIICACTBCHHBIE CBSI3U M aKTYAIIM3UPOBATh 3a7ady, BBIIBUTATh THIIOTE3Y €€
peleHus, HaXOAUTh apryMEHTBI I IOKa3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh apaMeTphbl
U KPUTECPUU PEIICHHSI,
AHAIM3UPOBAThH MOJNyUYEHHBIC B XOJ€ PEHICHUS 3aJaud Pe3yabTaThl, KPUTUYECKH OLIEHHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;
OCYIIECTBIISATh IIEJICHANPABICHHBIA TIOMCK TEpPEeHOCa CPEeACTB M CIOCOO0B JCHCTBUSA B
npo(hecCHOHATBLHYIO CPey;
YMETh IMePEHOCUTH 3HAHUS B TTO3HABATEIILHYIO M MPAKTHYECKYIO 00JIACTH )KU3HEACITCILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX yYEOHBIX MPEIMETOB;
BBIJIBUTATh HOBBIC HJICH, MTPE/JIaraTh OPUTHHAIBHBIC TIOXOBI U PEIICHUS, CTABUTH MPOOIEMBI U
3a/1a4¥, JOMYCKAIOIUe allbTePHATUBHBIE PEIICHMSI.
3) padora ¢ ungopmanmeii:
OPUEHTUPOBATHLCS B PA3NIMYHBIX UCTOYHUKAX WH(POpMAIUHU (TEKCTE y4eOHOTO TOCOOHsI, HAyIHO-
MOMYJISIPHOM JUTEeparype, OMOJIOTUYECKUX CIIOBApsIX U CIPaBOUYHMKAX, KOMIBIOTEPHBIX 0Oa3zax
MaHHBIX, B HTepHeTe), aHamU3upoBaTh WHPOPMAIUIO pA3NUYHBIX BHIOB U  GHopM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;
dbopMynUpoBaTh 3ampochl W TNPUMEHSTHh pa3IUYHBIE METOAbl IPU TIOMCKE U OoTOOope
Ouostornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIs1 BBITIOJHEHUSI YIeOHBIX 337124,
nprOOpeTaTh  OMBIT  UCHONB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITENIHO BBHIOMPATh ONTUMANIBbHYIO (POpMyY IpeCcTaBIeHUs OHMOIOrHYecKoi HHPOpMALUU
(cxemsl, TpaduKu, THArpaMMbl, TAOIHIIbI, PUCYHKH U APYTOE);

UCTIOJIb30BaTh HAYYHBI S3bIK B KA4ecTBE CpEACTBAa IpH paboTe ¢ OHOIOTHYECKOM
uHpopMaLuell: IPUMEHITh XUMHUYECKHe, (PU3MYECKHEe U MaTeMaTU4eCKUe 3HAKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATYpy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAaHUS M 3aIIUTHI MH(pOpMANK, HHPOPMALMOHHOW 0€301MacHOCTH
JUYHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMM J1eHCTBUSAMU:

1) o0menue:

OCYILECTBIISAITh KOMMYHUKAIIMU BO BceX cdepax >KU3HM, aKTHBHO y4acTBOBATh B JIMAJIOTE HIIU
JUCKYCCHM IO CYLIECTBY OOCYKAaeMoil TeMbl (yMEHHME 3aJlaBaTb BOIIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJBHO BBIIIOJHEHUS TMpeUIaraéMoi 3aJadyd, YYHUTHIBATH WHTEPECHl H
COIJIACOBAHHOCTh MO3ULMHI IPYTUX YYaCTHUKOB JIMAJIOra WIM JUCKYCCHH);

pacro3HaBaTh HeBepOaJlbHBIC CpPEACTBA OOIIEHHS, MOHMMATh 3HAYCHHE COIMAJIBHBIX 3HAKOB,
HPEINOCHIIOK BOBHUKHOBEHHS KOH(IMKTHBIX CUTyallud, yMeTh CMAr4aTh KOH(IMKTBI U BECTH
NIEPETOBOPBI;

BJIAJICTh PA3IMYHBIMU CHOCOOAMH OOILEHHUS M B3aUMOJIEHCTBUS, IOHUMATh HaMEpPEeHUs APYrux
JIO/ICH, TPOSIBIISATH YBAXHUTEIBHOE OTHOIICHHWE K COOECeTHHKY W B KOPPEKTHOH Qopme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHAs JesATEJIbHOCTD:

NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJHON W WHIUBUAYaTbHOW paboOTHl TIpU
peleHn OMONIOTNYecKOi MpoOsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEHCTBYS PU pEUICHUH YUeOHO! 3a/1auH;

BBIOMpPAaTh TEMAaTHUKy W METOABl COBMECTHBIX JEWCTBUH C yu€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

INPUHUMATD 1I€JM COBMECTHOM /€ATEIbHOCTH, OPTaHN30BBIBATh U KOOPAMHUPOBATh JIEHCTBUS 110
€€ JOCTH)KEHMIO: COCTaBIIATh IUIAH JIEUCTBUHM, pACHpPENENATh POJU C Y4YETOM MHEHUH
YYaCTHHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHON PabOTHI;

OILICHMBaTh KayeCTBO CBOETO BKJa/Ja M KaXXJIOr0 y4aCTHHKA KOMaHJAbl B OOIIMH pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

npeJyiaraTh HOBBIE IIPOEKTHI, OLEHWBATh HWACH C TO3WIMH HOBHU3HBI, OPHUTHHAIHHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE IMOBEIEHHE B PA3UYHBIX CHUTYAIHSX, MPOSIBIISATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUITUATHBHBIM.

OBsJiaieHne YHUBEPCAJIBHBIMH PeryJissTUBHBIMH e CTBHSIMU:

1) camoopranusanus:

UCTIOJIB30BaTh OMOJIOTWYECKHIE 3HAHUS JIJIsl BBISIBIICHHS TIPOOJIEM M MX PEIICHHS B KU3HEHHBIX U
y4eOHBIX CUTYalLlUsX;

BHIOMPATh Ha OCHOBE OHMOJIOTHYECKUX 3HAHWH IIEJICBBIE W CMBICIOBBIC YCTAaHOBKH B CBOMX
JNeMCTBUSAX M IMOCTYNKaX MO OTHOIIEHHIO K XKMBOH MHPUPOJE, CBOEMY 3/I0pPOBBIO0 U 370POBBIO
OKPYKaIOMIHX;

CaMOCTOSITENIFHO OCYIIECTBIISATH MTO3HABATEIBHYIO JESITEIbHOCTh, BBIABISATH MPOOJIEMBI, CTABUTH
u (opMmynupoBaTh COOCTBEHHBIE 3afauyd B 0Opa30BaTEIbHOW AEATENBHOCTH M KU3HEHHBIX
CUTYalUAX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PELICHUs MpoOJeMbl € Y4ETOM MMEIOLIMXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;



OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOM SpyIUIMH B pPa3HbIX 001acTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyallMsIM, BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHMBATh
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJICTh HABBIKAMU IIO3HABATEIBHOW pEe(IEKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUHI U
MBICIIUTENIBHBIX MIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMMH, UCIOJIb30BATh MPUEMBI peduieKcuu
JUISL OLICHKU CUTYalH, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX [IPU aHAIU3€ PE3YIIbTATOB IEATEIBHOCTH;

3) npuHATHE ce0s1 U APYTUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

IpU3HABaTh CBOE NIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATHBI

[Ipenmernele pe3ynbraThl ocBoeHus mnporpamMmbl COO mno Ouosnorun Ha 0a30BOM YpOBHE
BKITIOYAIOT CrieruduuecKkue sl yaeOHoro npenmera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
Croco0bl JNeNCTBUI o OCBOEHHUIO, MHTEPIIPETALNH
U IpeoOpa30BaHUIO 3HAHUN, BUJBI JESATEILHOCTH 110 TOJYYEHUIO HOBOI'O 3HAHUS U IPUMEHEHUIO
3HAHUM B PA3JIMUYHBIX Y4YEOHBIX CUTYyalUsX, a TakXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHble pe3ysbTaThl MPEACTaBICHBI MO TojiaM
o0OyueHusl.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yueOHoro mpenmera «buonorus» ¢ 10 knacce NOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAaHMM O MeCcTe W pPOJM OHOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHME pacKpbIBaTh COJEp)KaHWE OWOJIOTMYECKUX TEPMUHOB W TOHATHH: KU3Hb, KIIETKA,
opraHusM, Meraboiau3sM (0OOMEH BEIeCTB M  MpEeBpalleHue SHEPruu), ToMeocTa3s
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl >KUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoyKIius), HaCIeCTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME u3JlaraTb OHOJIOTHYECKHE TeopuH (KJIETOYHas, XPOMOCOMHasi, MyTallMOHHas,
[EHTpaJlbHas JO0rMa MOJIEKYJIsIpHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 EeHTpaXx MHOroo0pasusi U IPOUCX0XKIEHUS KyJIbTYpHbIX pacTreHuid H.
W. BaBusnosa), onpeaessaTh IPaHULbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHE BJIa/IeTh METOJIaMU HAYYHOI'O TO3HAHMs B OMOJIOTHU: HAOIIOACHUE U ONMCAaHUE KUBBIX
CHCTEM, INPOLIECCOB U SIBICHUH, OpraHu3alus M MpOBEACHUE OHMOIIOTHYECKOro SKCIEPUMEHTA,
BBIJIBUKEHUE THIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HWCCIEAYEMBIMA BEIUYUHAMU,
OOBSICHEHHE TIOJIyYEHHBIX pE3yJIbTAaTOB, MCIIOJb30BAaHHBIX HAYYHBIX IOHSATHHA, Teopuil u
3aKOHOB, YMEHHE JIENaTh BBIBOJIbI HA OCHOBAHHH ITOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIACIATh CYLIECTBEHHbIC IIPU3HAKKM BUPYCOB, KIETOK IPOKAPUOT U JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH NPOLIECCOB: OOMEHA BELIECTB U
NpEBpaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILNIOJOTBOPEHMS, PA3MHOXKCHHS, NHIUBUAYAIBHOIO PAa3BUTHUSA
opraHu3Ma (OHTOTEHE3);

YMEHHUE MPHUMEHATh IOJIydYEHHbIE 3HAHUSA [ OOBSCHEHHsS OMOJIOTMYECKHUX IPOLECCOB H
SIBIICHUH, 1711 IPUHATUS IPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENBbI0 O0ECTICUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM



IPaMOTHOTO TIOBEJIEHUS] B OKPYKAIOLIEH MNPUPOIHONW cpele, MOHMMaHHE HEO0OXOAMMOCTH
WCIIOJIb30BaHUsl JOCTUKECHUM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH JJs palrOHAIBHOTO
PUPOONOIB30BAHNUS;

YMEHHE pellaTh dJIeMEHTapHble TeHEeTUYECKUE 3a7aud Ha MOHO- U JTUTHOPHIHOE CKPELIUBaHUE,
CICIJICHHOE HACJIEOBAHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEUIMBAaHHUA IS
IpeJ/ICKa3aHus HacJIeI0BaHuUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJIHATH J1A00PaTOPHBIE U MPaKTHYECKUE pabOThI, COONII0IATh MpaBuiia mpu padoTte ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHUE KPUTUYECKH OLICHWBATh M HHTEPHPETHPOBATH WHGPOPMALUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCBbMEHHBIE H YCTHBIE COOOIIEHNs, 00001ast OMOIOrHYECKYIO
uH(GOPMALIMI0O U3 HECKONbKMX MCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUHHBINA ammapat
Ouonorumu.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs yueOHoro mpenmera «buonorus» ¢ 11 kKnacce MOMKHBI
OTpakaTh:

c(OpPMUPOBAHHOCTh 3HAHMM O MECTE€ U pOJM OHOJOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Oouonornu, PyHKIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa [T PEIICHHS KU3HEHHBIX 3a7a4;

YMEHHE pPACKpBhIBaTh COJAEp)KaHHE OUOJOTMYECKUX TEPMHHOB M TOHATUN: BUM, MOMYJSALUSA,
reHo(oHA, SBONIONMS, JBWXKYIIME CHIBl ((aKTOpbl) H3BOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30BaHME, SKOJOTWYECKHE (DAKTOPHI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTH MUTaHUs, SKOJOrH4ecKasi mupamuaa, OuoreoneHos, onocdepa;
yMEHHUE H3Jlaratb OMoJoruueckue Teopuu (3BoronroHHas Teopus Y. /lapBuHa, cMHTeTHYECKas
TEOpHsl SBOJIOLMH), 3aKOHBI M 3aKOHOMEpHOCTH (3aponpimeBoro cxoactBa K. M. bapa,
yepeI0BaHMA IJ1aBHBIX HampaieHud u mytei sBosounu A. H. CeBepriosa, yuenust o Ouocepe
B. 1. Bepnackoro), onpeaensTs TpaHUIbl UX TPUMEHIMOCTH K KHBBIM CHCTEMAaM;

yYMEHHUE BIIaJIeTh METOJIaMH HAyYHOI'O MO3HAHMs B OMOJIOTHMU: HAOIIOJEHUE U ONMCAaHHUE KUBBIX
CHCTEM, TPOLIECCOB U SIBIICHUI, OPraHU3aIlis M MPOBEACHUE OWOIIOTHYECKOTO SKCIEPUMEHTA,
BBIJIBUKEHHUE THIOTE3bl, BBISBIEHHE 3aBUCUMOCTH MEXIY HWCCIEAYEMbIMH BeIMYHMHAMH,
OOBSICHEHUE TIOJIyYEHHBIX pEe3yNbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX TIOHSITHH, TEOPHUA U
3aKOHOB, YMEHHE JIeJIaTh BHIBOJIBI HA OCHOBAHUH MOJIy4YE€HHBIX PE3Yy/IbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIC NPU3HAKA CTPOCHHS OWOIIOTHYECKUX OOBEKTOB: BHIOB,
HOMYJSAIUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
O0COOCHHOCTH  TIPOIIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JAEHUCTBHUS KOJOTMYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA SHEPTHH B HIKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKJIOB B
ouocdepe;

yYMEHUE TPHUMEHATh TIOJIyYeHHbIE 3HAHHUA s OOBACHEHHMS OMOJIOTMYECKHUX IPOLECCOB H
SIBIICHUH, JIJISI IPUHSTHS IPAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
rPaMOTHOTO TMOBEACHHUSI B OKpY)KaloIled MPUPOAHON cpelae, NOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM Ouonoruu TUIst panroHaIHLHOTO
MPUPOIONOIB30BaAHUS;

YMEHHUE peliaTh 3JEeMEHTapHbIe OMOJIOTUYECKHE 3aaul, COCTABIATh CXEMbI IIEPEHOCA BEIIECTB
Y DHEPTUHU B dKOcHCcTeMax (IeMy MUTaHus);

YMEHUE BBINOJIHATH J1a00paTOPHbIC U MPaKTHUECKUE pabOThI, COOMI0IATh MpaBMiia Mpu padboTe ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYIOBAHHUEM;



YMEHHE KpPUTUYECKH OICHUBATh W HHTEPHPETUPOBATh HWH(MOpPMANHNIO OHOJIOTHYECKOTO
COJICP)KaHUs, BKIIIOYAIONIYIO IICCBJOHAYYHBIC 3HAHUS W3 Pa3jIMYHbIX HCTOYHUKOB (CpeICTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MaTepUallbl), paccMaTpUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MTO3UIHIO;

YMEHHUE C03/1aBaTh COOCTBEHHBIC TMCHMEHHBIC M YCTHBIE COOOMIEHNs, 000011ass OMOIOTHYECKYIO
WH(GOPMAIIMI0O U3 HECKOJIBKHX HMCTOYHHUKOB, TPAMOTHO HCIIOJIb30BAaTh TOHATHUWHBIA ammapar
OHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HaumenoBanue pas3zneinos u teM KonnyecTBo yacos OnextpoHHble (IU(POBLIC)
n/n IIPOrpamMMBbl Bcero KonTtposnbHble [TpakTnyeckue o0pazoBaTesbHbIE PECYPChI
paboThI paboThI
1 buosnorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble CHCTEMBI M X OpraHu3anus 1 https://m.edsoo.ru/5ST7SVKFTX
3 XUMUYECKUH COCTAB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/YTLWWOJEO
4 KuszHeneaTeabHOCTh KIETKHA 6 https://m.edsoo.ru/MEETZ2D71
5 Pa3smHOXeHMe U MHAUBUYAIBHOE 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
6 HacnenctBeHHOCTh U MN3BMEHYMBOCTD 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpPraHu3MOB
7 Cenexuus opranu3moB. OCHOBBI 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHoe Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBLIEE KOJIMYECTBO YACOB I10 4
I[TPOI'PAMME
11 KJIACC
Ne HanmenoBanue pa3znenos u TeM KonnyecTBo yacos OnexTpoHHbIe (U POBLIE)
n/n IIPOrPaMMBI Bcero KonTtpomnsHbie [IpakTnueckue o0pazoBaTesbHbIE PECYPChI
palboThI paboTHI
1 DBONIOIMOHHAs OHOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
2 BoO3HUKHOBEHME U pa3BUTHE XKU3HU Ha 9 0.5 https://m.edsoo.ru/OFLS81YBS5
3emie
3 OpranusMbl 1 OKpyXKarouas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
4 Coo011ecTBa 1 IKOJIOTUYECKUE 9 https://m.edsoo.ru/'WNXWAVS56F
CHUCTEMBI
5 PesepBHOE Bpemst 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10 2.5
I[TPOT'PAMME

IHHOYPOUYHOE IINTAHUPOBAHUE
10 KUIIACC

| Ne | Tema ypoka

KomnmuectBo yacoB

Mara \

DNIEKTPOHHBIE




n/n Bceero | Koutponbusle | Ilpaktuueckue | u3ydeHus 1 poBbIC
paboThl paboThl oOpa3oBarenbHbIE
pecypcesl
1 buosnorus B cucreme Hayk 1 hitps://m.edsoo.ru/O2T4D1UI5
2 MeTOI[BI IMO3HAHUS KUBOH IIpUPOBI. 1 0.5 https://m.edsoo.ru/GAB23860W
[IpakTrueckas padota Ne 1 «Mcnons3oBanue
Pa3IMYHBIX METO/OB IPU U3yYEHUU
OHOJOrMYEeCKHX 00BEKTOBY
3 buonornueckue cucremsl, NpOLECCHL U UX 1 https://m.edsoo.r/A7VOYD215
M3y4yeHue
4 XUMHUYeCKUI cocTaB KIeTKU. Bona u 1 https://m.edsoo.ru/L17LI590V
MHUHEpaJIbHbIE COIN
5 benxu. CocTaB u cTpoeHue OENKOB 1 https://m.edsoo.ru/V33INUWSW
6 depMeHThl — OMOJIOrMYECKHE KaTaau3aTophbl. 1 0.5 https://m.edsoo.ru/VBPPPBGCD
JlaboparopHas padota Ne 1 «M3yuenue
KaTAIUTUYECKOU aKTUBHOCTH ()epMEHTOB (HA
MIpUMepe aMIJIa3bl WIK KaTajaa3bl)»
7 yFJIeBOI[I)I, ,HI/IHI/II[I)I 1 https://m.edsoo.ru/OJ7NFITIS
8 HYI(J'ICI/IHOBBIC Kuciaotbl. ATO 1 https://m.edsoo.ru/WOELRA9B3
9 Hcropus u metoas! nuzydeHuns kietku. Knerounas 1 https://m.edso0.rs/JXQMJOGM3
Teopus
10 Knerka xak 1enocTHas JKuBas cucTeMa 1 https://m.edsoo.rt/XDCLRAF1Q
11 | CtpoeHne 3yKapuOTHYECKON KIIETKH. 1 0.5 https://m.edsoo.r/KZOIWSLIY
JlabopaTtopHas padota Ne 2 «3yuenue cTpoeHust
KJIETOK pacTeHHH, )KUBOTHBIX, TPUOOB U OakTepuit
MOl MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpernaparax
U UX ONHCAHHUE)
12 OOMEH BEIEeCTB WA META00IN3M 1 https://m.edsoo.r/LOB313XYZ
13 dorocunrtes. XeMOCHHTES 1 https://m.edsoo.ru/V882FDGSF
14 3HepFCTI/I‘{eCKI/Iﬁ 00MeH 1 https://m.edsoo.ru/T2LVIES3L
15 | XKvu3HeHHBIM IUKI KIETKU. JleTleHne KIIETKH. 1 0.5 https://m.eds0o.ra/COINPWLF4

Muro3. JTabopatopHast padota Ne 3 «HaGmronenue
MHUTO32a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIpenapaTax»»




16 | buocunTtes Oenka. Peakiyst MaTpUyHOTrO CHHTE3a 1 hitps://m.edsoo.rw/S40FALTTW
17 TpaHCHHHI/IH — OMOCHHTER OeJIKa 1 https://m.edsoo.rt/TFDKDDWWM
18 HexkieTounbie q)OprI JKU3HU — BUPYCHI 1 https://m.edsoo.ru/9PGSSFAJB
19 (DOpMBI Pa3MHOKEHHUSI OPTaHN3MOB 1 https://m.edsoo.ru/2JLXB4AOR
20 Meiios 1 https://m.edsoo.ru/SNUXK0X86
21 | Obpa3oBaHue U Pa3BUTHE MOJIOBBIX KJIETOK. 1 0.5 https://m.edsoo.ru/C29L4DXBS
OmnonotBopenue. Jlaboparopnas padorta Ne 4
«M3ydeHue cTpoeHHs MOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpPOIpEnapaTax»
22 | UanuBuayanpHOE Pa3BUTHE OPTaHU3MOB 1 hitps://m.cdsoo.r/MA4TSLSAD
23 | 'eHeTHKa — HayKa O HACIEICTBEHHOCTH U 1 https://m.edsoo.ri/HESOD768U
W3MEHYHUBOCTH
24 | 3aKOHOMEPHOCTHU HACIJIeJJOBAHUSI IPU3HAKOB. 1 htps://m.edsoo.m/YYQSGIWI2
MoHOTrnOpUIHOE CKpEIMBaHNE
25 ZII/IFI/I6pI/II[HOC CKpelIUBaHUE. 3akoH 1 https://m.edsoo.ru/YSNANQOGSV
HE3aBUCHMOI'0 HACJICIOBAHUS IPU3HAKOB
26 | CueruieHHOE HACJIEJOBaHUE PU3HAKOB. 1 0.5 https://m.eds00.ru/P2SQ5ZGN2
JlaboparopHas pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHUIHOTO ¥ TUTHOPUIHOTO
CKpEIIMBaHUS y APO30(HIIBI HA TOTOBBIX
MUKPOITperaparax»
27 | I'enetruka nmona. HaciegoBaHue nmpu3HaKkoB, 1 hitps://m.edsoo.ru/3GYGV47TYM
CIICTIJICHHBIX C MOJIOM
28 | U3menunBocTh. HeHnacneacrBennas 1 0.5 https://m.edsoo.r/M3MHUK2VV
n3MeH4YUBOCTh. JlaboparopHas padota Ne 6.
Nzyuenne moauuKamoHHON U3MEHYUBOCTH,
MOCTPOSHHUE BAPUAIMOHHOTO PsiJia U
BAPUALIMOHHON KPUBON»
29 | HacnencTBeHHast ©3BMEHYMBOCTD. JlabopaTopHast 1 0.5 https://m.edsoo.ro/VWT70DZ8R
pabota Ne 7. «AHanu3 MyTaiuil y 1po30Quibl Ha
TOTOBBIX MHKPOIpEapaTax»
30 TeHeTuKa yejioBeKa 1 https://m.edsoo.ru/XU9SFS3GA
31 | PesepBHbIi ypok. O000IICHHE TTO TEME 1 https://m.edsoo.rw/E2IXRS2EB

«HacnencTBeHHOCTh U U3BMEHUYHUBOCTH




OpraHUu3MOB)

32 CGJ’IGKHI/IH KaK HayKa M IMPOIECcC 1 https://m.edsoo.ru/3128P31.98
33 | MeToapl U JOCTUKEHUSI CEIEKIIUU PaCTEHUN U 1 hitps://m.edsoo.ru/JSK3IQ6WOJ
’KMBOTHBIX
34 | BHOTEXHOIOTHUS KaK OTPACib MPOU3BOICTBA 1 hitps://m.edsoo.r/TAKI9E62K
OBHIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 4
11 KJIACC
Ne Tema ypoka KosmmuecTBo wacos Hara DIIEKTPOHHBIE
/11 Bcero | KonTtposbHbie [IpakTnueckue | U3y4EHHS nuudpoBbie
padoThI paboThI oOpa3oBaTebHbIE
pecypesl
1 3BOJIIOIII/IH U METOJIBI eé W3y4YeHUs 1 https://m.edsoo.ru/6KWQIKBKU
2 VcTopust pa3BUTHS MPEACTABICHUI 00 3BOJIIOIUN 1 https://m.edso0.m/0SWCATSSX
3 MI/IKPOE)BOJ'IIOHI/ISI 1 https://m.edsoo.ru/TOFAUE4ZP
4 [Momyssius Kak 3IeMeHTapHast eAMHKIA BHIA U 1 0.5 https://m.edsoo.ru/D3UCLTSOF
sBosonnu. JlabopatopHas pabora Ne 1
«CpaBHEHHE BUIOB 110 MOP(OIOTUIECKOMY
KPHUTEPHUIO»
5 I[BI/DKYH_II/IC CHUJIBI (3HeMeHTapHBIe (l)aKTOpBI) 1 https://m.edsoo.ru/3EH6CNOWI
IBOJTIOLIUH
6 EcTecTBEeHHBIN OT60p U ero (bOpMI)I 1 https://m.edsoo.ru/DY32BUDOO
7 Pe3ynbTaThl 3BOIIOLUH: TPUCIIOCOOICHHOCT 1 0.5 hitps://m.edsoo.r/WAJHSTLOB
OpraHu3MoB U BH1000pa3oBanue. JlabopaTopHas
pabota Ne 2 «Onucanue npucnoco0IeHHOCTH
OpraHu3Ma M e€ OTHOCHUTEIHHOTO XapaKTepay
8 HarpaBieHus: ¥ myTH MakpO3BOJIIOIHH 1 hitps:/m.eds0o.ru/PITFIOY V3
9 H606paTI/IMOCTI> JBOJIFOLA U 1 https://m.edsoo.ru/CLA9VCS5]J
10 | Uctopus xu3HHU Ha 3eMiie U METOJIbl €€ N3YUYeHUs 1 https://m.edsoo.r/MIYYIMVX7
11 | T'umoTe3sl MPOUCXOXKICHUS KU3HU Ha 3eMIIe 1 https://m.edsoo.rn/EKNHXBOS2
12 | Pa3Butue xu3HU Ha 3eMJIe 10 IpaM U epHoaaM 1 https://m.edsoo.r/ECIN8TF62
13 | OcHOBHBIE 3Talbl YBOJIOIHN PACTUTEIBHOTO U 1 0.5 hitps://m.edsoo.ru/7KILYOSCT

KUBOTHOTO Mupa. [IpakTrueckas padora Ne 1
«M3yueHne UCKOMaeMbIX OCTaTKOB PACTEHUH U
JKHUBOTHBIX B KOJIJICKIIUAX)»




14 | CoBpeMeHHas CHCTEMa OPraHMYECKOI0 MUpa 1 https://m.edsoo.r/WSEXNIYAK
15 DBOITIOLIKS YeI0BeKa (aHTPOIIOreHE3) 1 https://m.edsoo.ru/ADV3JERUE
16 | JIBuwkymue cuibl ((pakTopbl) aHTPOIIOTEHE3a 1 https://m.edsoo.r/D7JZMBYPQ
17 OCHOBHBIE CTaNHU DBOJIIOLIMU YEI0BEKa 1 https://m.edsoo.ru/14G19MQ4K
18 | Uenoseueckue pachl ¥ IPUPOIHBIE aaNITALIUN 1 https://m.edsoo.ru/XL7QKCSPK
YyeJloBeKa
19 | PesepBHsblit ypok. O00O0IICHHE 110 TEME 1 https://m.edsoo.ru/R6L7VY2GB
«Bo3HMKHOBEHHNE U Pa3BUTHE )KU3HHU HA 3eMIIe»
20 DKOJIOTUS KaK HayKa 1 https://m.edsoo.ru/K46KONS561
21 | Cpensl 0OMTAaHUS U SKOJOTHICCKIE (PAKTOPBI 1 https://m.edsoo.ru/DCOIEUICY
22 | Abuotnueckue daktopsl. JlabopaTopHas padbora 1 0.5 https://m.edsoo.ru/G7TNF3PINM
Ne 3. «Mopdonorunueckne 0COOCHHOCTH pacTeHUH
U3 pa3HbIX MecT obutanusy. JlaboparopHas
pabota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE
YEepEeHKOB KOJIeycay
23 bruoTtndeckne hakTopsl 1 https://m.eds0o.ru/AGZSMGNQR
24 | DKOJIOTMYECKUE XapAKTEPUCTUKHU OMYIISLUU. 1 0.5 htps://m.edsoo.ru/X42J6ABRN
[IpakTrueckas padora Ne 2 «ITogcu€r mioTHOCTH
MOMYJISIIIAKA Pa3HbIX BUIOB PACTCHU»
25 Coo0b1iecTBa OpraHu3MoB — OHOIEHO3 1 https://m.eds00.ru/0T2K1PNGZ
26 | DKOJIOTMYECKHE CUCTEMBI (9KOCHUCTEMBI) 1 https://m.edsoo.ru/SILIRWZMR
27 OCHOBHBIE TTOKA3aTeNId SKOCUCTEMBI. https:/m.eds0o0.r/NSTEWOGPE
Oxonorudeckue nupamuabl. CBOMCTBA SKOCUCTEM.
Cykueccus
28 | IlpupoaHBIe YKOCHCTEMBI 1 https://m.edsoo.r/WIDMMUBC5
29 AHTpOHOI‘eHHLIe DKOCUCTEMBI 1 https://m.edsoo.rt/WRS65U3WC
30 | buocdepa — rnobasibHast IKOCUCTEMA 3EMITU 1 https://m.edsoo.ru/2X1VG5Q18
31 | 3aKOHOMEPHOCTH CYIECTBOBaHUs Ouochepsl 1 https://m.edsoo.ru/VSITOB38Z
32 | YenoseuecTBo B Ouochepe 3emin 1 https://m.edsoo.r/HXCDHPXDJ
33 | CocymecTBoBaHUE IPUPOJBI U YETIOBEUECTBA 1 https://m.edsoo.ru/187G37606
34 | PesepBHblii ypok. O0001IEHNE TEMBI 1 https://m.edsoo.ru/SW5XCF3K6
«Co00111eCcTBa ¥ KOJIOTUYECKUE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 2.5




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM

10 KJIACC

OBPA30BATEJIbHOM ITPOT'PAMMBI

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

1

ChopMHPOBaHHOCTh 3HAHMKW O MeCTE€ M POJIM OHOJIOTMM B CHCTEME HAay4HOTO
3HaHUS €CTECTBEHHBIX HayK, B (JOPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUPa ¥ HAYYHOTO MHPOBO33PEHUS; O BKJIa/Ie POCCHMCKUX U 3apyOeiHBIX
y4EHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH; ()YHKIIMOHATLHON TPAMOTHOCTH YeJIOBEKa
ISl peILICHHUS] )KU3HEHHBIX 33724

YMeHue pacKpbiBaTh COJACPKAHHE OMOJOTHYECKMX TEPMUHOB W TOHSTHH: JKU3Hb,
KJIETKa, OpraHu3M; MeTaboau3M (OOMEH BEIIEeCTB M IIPEBPAICHHE JHEPTUH),
romMeocras (camMoperyisnus), YpOBHEBas OpraHu3anus O KUBBIX  CHCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOAYKIIHS), HACIEACTBEHHOCTh, H3MEHYHBOCTh, POCT H
pa3BHTHE

YMmenue uznaratb  OuoOJIOTMYECKHWE  Teopud  (KJIETOYHAas, XpOMOCOMHas,
MyTaluoHHas), 3akoHbl (I'. Mengaens, T. Moprana, H.J. BaBunoBa) u yuenus (o
LEHTpaxX MHOroo0pa3us U MPOUCXOKACHUS KyIbTypHbIX pactenuii H.J. BaBuiosa),
OIIpEeEIISATh T'PAHUIIbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM

YMeHue BIageTh METOJaMHM HAy4YHOTO IO3HaHUs B Owojoruu (HaOMIOACHHUE U
OMHMCAHUE >XUBBIX CHUCTEM, IPOIIECCOB M SBJIICHWH; OpraHu3alus U TPOBEICHUC
OMOJIOTMYECKOT0 3KCTICPUMEHTA, BBIIBFDKCHUE TUTIOTE3BI; BBISIBIICHUE 3aBUCUMOCTH
MEXAYy HCCIeAYEeMbIMH BEIUYHMHAMH, OOBSCHEHUE TMOJIYYCHHBIX pE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUI M 3aKOHOB;, YMEHHE JEIaTh BBHIBOIbI
Ha OCHOBAHUH MOJTYYEHHBIX PE3YIbTAaTOB)

YMeHHE BBLIEIATh CYLIECTBEHHBIE IIPU3HAKUM BHUPYCOB, KIETOK IIPOKApUOT H
AYKApHOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHU3MOB; OCOOECHHOCTH
MPOIIECCOB OOMEHa BEIIECTB W IPEBpAICHUS JHEPIHU B KJIETKE, (DOTOCHHTE3a,
TUTACTUYECKOTO W DHEPreTHYECKOro oOMeHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIJIOAOTBOPCHUA, Pa3MHOXKCHUA, HHAUBUAYAJIBbHOTO Pa3sBUTUA OopraHu3ma
(oHTOTCHE3)

YMenmne MNPUMCHATHL IMOJYYCHHBIC 3HAHUA JIA 00BSICHEHHUSI OHOJIOTMYECKUX
MPOLIECCOB U SIBIICHUM, AT MPHUHATUS NMPAKTHUYECKHX PpEIIeHUI B IMOBCETHEBHOM
KU3HU B ILenax oOecrieueHusi OE30MaCHOCTH CBOETro 370pOBbS M 370POBbS
OKpY’KaloIIKX JIF0JIeH, COOII0IEHHsI HOPM TPaMOTHOT'O TIOBEJICHUS B OKpY’Karolien
MPUPOJIHON cpelie; TOHMMaHWE HEOOXOAMMOCTH HCIOIb30BAHUS JTOCTHKCHUMN
COBPEMEHHOM 6uosiorun U OUOTEXHOJIOT U st panroHaIbHOTO
IPUPOJIOTIOITE30BAHHS

YMmenue pelmaTh 3JICMEHTAPHBIC TCHCTUYCCKUEC 3a/laYd Ha MOHO- U I[I/II"I/I6pI/I)1HOC
CKpCIIMBAHUEC, CHCIIJICHHOC HACJIICAO0BAaHUC, COCTABJIATH CXCEMBbI MOHOFI/I6pI/II[HOl"0
CKpCHIMBaHUA IJIA IPCACKa3aHNd HACIICAOBAHUA IPU3HAKOB Y OPraHU3MOB

YMeHne BBHINOJHATH JIA00OPATOPHBIE M MPAKTHYECKUE pabOThI, COOMIOIATh MPpaBUiIa
pu paboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYJOBAHUEM

YMeHue KPUTHYECKH OLICHUBATh Y UHTEPIIPETUPOBATH uH(pOpMaLHIO
OMOJIOTUYECKOTO  COZAEp)KaHUs, BKJIIOYAIOUIYI0 I[ICEBAOHAYYHbIE 3HAHUSA U3
pasznuuHbiX ucTOyHMKOB (CMU, HayuHO-OMyJsipHBbIE MaTepualbl); TUYECKUE
acIeKThl COBPEMEHHBIX UCCIIEIOBAaHUM B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTHH
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OWoJorM4eckyro  MHGOpMAIMI0O W3  HECKOJbKUX  HCTOYHHKOB, T'PaMOTHO
MCIO0JIb30BaTh MOHATUHHBIN amnmapar OMoJoruu

11 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 061ero odpa3oBanusi

1

ChopMHPOBAaHHOCTh 3HAHMKM O MeCT€ W POJM OHOJOTMM B CHUCTEME HAay4HOTO
3HaHUS €CTECTBEHHBIX HAayK, B (JOPMHPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOH
KapTUHBI MUPa ¥ HAYYHOTO MHPOBO33PEHUS; O BKJIJIE POCCUICKHUX U 3apyOe:KHBIX
y4EHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHATILHON TPAMOTHOCTH YeJIOBEKa
ISl peILICHNUS] )KU3HEHHBIX 3324

YMeHue pacKpblBaTh COJCpKAHUE OHOJOTUYCCKUX TEPMHUHOB WM TIOHSTUN: BUJ,
MONYJIANKsI, TEHOMOHI, HBOJIIOIMSA, IBIKYIIHE CHIBI ((DaKTOpPHI) 3BOJIIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHI000pa30BaHUE, 3KOJOTHYECKUE (HaKTOPHI,
OKOCHCTEMa,  MPOAYICHThI,  KOHCYMEHTBI,  DPEIYICHTBI, I  UTAHU,
IKOJIOTHYECKas TUpaMuia, OMoreorieHo3, ouochepa

YMenue wuznaratb OHONOTMYECKHE TeOopuH  (PBOJIONMOHHAs Teopus Y.
I[apBI/IHa, CUHTCTUYCCKAsA TCOpUA BBOJHOIII/II/I), 3aKOHBI u 3aKOHOMCPHOCTHU
(3apoxpimeBoro cxojacta K.M. bapa, uepeoBanus riiaBHbIX HANPaBJICHUN U ITyTeH
somtonnu A.H. CeBepiuioBa, yuenust o ouocepe B.M. Bepnajackoro), onpeaensts
TPaHMIIBI MX IPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAay4YHOTO IO3HaHUs B Owojoruu (HaOMIOACHHUE U
OTHMCaHUE XKUBBIX CUCTEM, IIPOIIECCOB U SBJICHUM; OpraHU3aIMs U MPOBEACHUE ONO-
JIOTUYECKOTO0 JKCIEPUMEHTA, BBIIBHKCHUE THIOTE3bI, BBISIBICHHUE 3aBHUCHUMOCTH
MEXAYy HCCIeAYEeMbIMH BEIMYMHAMH, OOBSCHEHUE TMOIYYCHHBIX pPE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUN U 3aKOHOB;, YMEHHUE JI€JaTh BBHIBOJIBI
Ha OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB)

YMeHne BBIICNATh CYIIECTBEHHBIE MMPU3HAKK CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, MOIYJISALUIN, MPOIYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOIr€OleHO30B U
IKOCUCTEM; OCOOCHHOCTH MPOIECCOB HACIEICTBEHHOW M3MEHUMBOCTH, €CTECTBEH-
HOro O0TOOpa, BHUI000pa30BaHUS, NPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS
HKOJIOTHYECKUX (PAKTOPOB HA OPraHW3MBI, IIEPEHOCA BEIIECTB U MMOTOKA YHEPTUHU B
HKOCHUCTEMAaX, AHTPONOICHHBIX HW3MEHEHHH B HKOCHCTEMax CBOEH MECTHOCTH,
KpYroBOpPOTAa BELECTB M OMOT€0XMMHUYECKUX LIUKIIOB B buochepe

YMeHHe TNpUMEHATh IMOJyYeHHblE 3HAHUS Uil OOBACHEHHS OUOJOTHYECKUX
IIPOLIECCOB U SBJICHUM, I NPUHATUSA NPAKTHYECKUX PEIICHUN B IOBCEIHEBHOMN
KHU3HM B LEIIX oOecredeHns: 0e30MacCHOCTH CBOETO 3/I0POBbsSI U 3[I0POBbS OKpY-
KAIOIUX JIOAEH, COONIIOJEHHS HOPM TI'PaMOTHOIO IIOBEJECHHS B OKpPYKAIOILEH
OPUPOJHON cpele; MOHMMAaHUE HEOOXOIMMOCTH HCHOJIb30BaHUS JIOCTUIKEHUHN
COBPEMEHHOM OMOJIOTHH /JIs1 PAallMOHAIIBHOTO TPUPOIOTIOIb30BAHUS

YMeHue pemare 3JeMEeHTapHble OHOJOIMYEeCKHe 3aJaud, COCTaBJIATh CXEMBI
MIEpeHOca BEIIECTB U SHEPTHH B SKOCUCTEMaX (1IeNH MUTaHMS])

YMeHue BBINONHATH J1a00paTOpHbIE U MPAKTUYECKHEe pabOThl, COOMIOAATh MpaBUiIa
pu paboTe ¢ yd4eOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM

YMeHue KPUTHYECKH OLICHUBATh Y UHTEPIIPETUPOBATH uH(pOpMaLHIO
OMOJIOTUYECKOTO  COZAEp)KaHUs, BKJIIOYAIONIYIO I[ICEBJOHAYYHBIE 3HAHUSA U3
paznnuHbix ucToyHukoB (CMU, HayuHO-TIONyJIsipHBIE MaTepHalibl); pacCMaTpPUBATh
ro0anbHble  SKOJIOTHYECKHE MpOOJeMBbl COBPEMEHHOCTH, (HOPMHUPOBATH 110
OTHONIEHHIO K HUM COOCTBEHHYIO MO3UIIHIO
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OWoJorM4eckyro  MHGOpMAIMI0O W3  HECKOJbKUX  HCTOYHHKOB, T'PaMOTHO
MCIO0JIb30BaTh MOHATUHHBIN amnmapar OMoJoruu

IMPOBEPAEMBIE 9JIEMEHTbI COAEPKAHUSA

10 KVIACC

Kona

HpOBepﬂeMblf/i IJIEMECHT COACPKAHUA

1

buonorus kak Hayka

1.1

buonorust — nmayka o xwuBoil mpupone. Ponp Ouonoruu B (GOpMUPOBAHUU COBPEMEHHOMN
HAy4YHOU KapTUHBI Mupa. CrcreMa OMOJIOTHYECKUX HAYK

1.2

MeToapl MO3HAHUS KUBOW MPUPOIbl (HAONIOIEHUE, DKCIEPUMEHT, OMHCaHuEe, M3MEpeHHe,
KJIacCH(UKAIMs, MOJISTMPOBAHNE, CTATHCTUYECKAst 00pabOTKa JTaHHBIX )

2

JKuBble cucTeMBl 1 HX OpraHn3anusa

2.1

JKuBbie cucTeMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus ouonoruu. CBoCTBa OMOCHCTEM U UX
pazHooOpasue

22

YpoBHU opraHuzaiuu  OMOCHUCTEM: MOJIEKYJISPHO-TEHETUYECKHUM, KJICTOYHBIM, opra-
HU3MEHHBIH, MOMYJISIIIMOHHO-BUIOBOM, SKOCHCTEMHBIH, OnocdepHbIii

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XVUMUYECKUN COCTAaB KJIETKH. XMMHUYECKUE AJIEMEHTBI: MaKpPO3JIEMEHTbI, MHKPO3JIEMEHTHI.
Bona u MuHepanbHble BemiecTBa. DYHKIMM BOJbl U MHHEPAJIbHBIX BELIECTB B KIIETKE.
[Tonnep:xanue ocMOTHYECKOro OaaHca

3.2

benku. CocraB u ctpoeHue 0enkoB. AMUHOKHCIOTHL — MOHOMEpHI OeikoB. HesameHnMble 1
3aMEHUMBIE AMHUHOKHCIOTHL. AMHHOKUCIIOTHBIM COCTaB. YPOBHH CTPYKTYpPBHI O€IKOBOM
MOJIEKYJIBI (NIEpBUYHAs, BTOPHUYHAS, TPETHYHAs W UYCTBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. bronornueckue GpyHKIINN OEITKOB.

@depmentsl — Ouonormdeckue Karanuzatopel. CTpoeHue (epMeHTa: aKTUBHBIM IICHTD,
cyocrparHas cneun¢pudHocts. Kodepmentsl. Burtammubl. Omimuwmst (QEepMEHTOB  OT
HEOPraHWYECKUX KaTaJIu3aTOPOB

33

VYrneBonpl: MOHOcCaxapuasl (TJHOKO3a, pub03a M J1e30KCHMprbOo3a), aucaxapuibl (caxaposa,
JIaKTO3a) M TMOJHMcaxapuisl (Kpaxmall, TIUKOTeH, IeNoio3a). buonornueckue (yHKIMN
YTJIEBOIOB.

Jlunuael: TpUrauIepuasl, crepouanl, Gochonunuasl. ['uapodunsHo-ruapodoOHBIE CBOCTBA.
Buonornueckune (i)YHKIII/II/I JIMITUI0B. CpaBHeHI/IC YrJjI€BOJ0B, OelIKOB H JIMIINJOB KakK
HMCTOYHUKOB DHEPTUH

3.4

Hykneunosbie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JJTHK. Ctpoenue u ¢pynkunu PHK. AT®: crpoenue u pyHkuun

3.5

Iuronorusa — Hayka o kierke. Knerounas teopusi. MeToapl H3y4eHus KIETOK

3.6

Knerka kak nemoctHas sxuBas cucrema. OOuIye NpU3HAKM KJIETOK: 3aMKHYTash HapyxKHas
MemOpaHa, monekyinbl JIHK kak renerndeckuil anmnapar, cuctemMa CUHTE3a Oellka

3.7

Tumel  KIETOK: dJyKapuoTHdeckas ¢ mpokapuoTudeckas. (OcoOEHHOCTH  CTpPOEHUSs
npokapuoTuueckord kietku. Kiterounass crtenka Oaktepuit. CTpoeHHE 3YKapUOTHUYECKOM
kieTKi. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON M TPHOHOI KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKAa, TJMKOKAIMKC, UX (QYHKIHH.
[Ina3maruueckass meMOpana, e€ cBoicTBa W (yHkiuu. lluromnasma u e€ OpraHoWIBbL
OnnomeMOpaHHBIE OpraHOM bl KJIEeTKU: 3HAoIuazMarndeckas cets (DIIC), ammapar [Nonbmxkwy,
JIN30COMBI. HOJ’IyaBTOHOMHBIe OpPraHoOMAbI KIICTKHU: MUTOXOHAPUH, IIJIaACTHU/BI. HponcxoqueHHe
MHUTOXOHJpUM M mactua. Buasl mmactua. HememOpaHHbIE OpraHOHMIIbI KJIETKH: PHOOCOMBI,
KJIETOYHBINA LIEHTP, PECHUYKH, )KT'YTUKH. DYHKIIMN OPraHOMJIOB KJIETKU. BKiItoueHus

3.9

SAnpo — perynasTopHbli 1eHTp KieTku. CTpoeHue sipa: siaepHas 000JO0YKa, KapHOoIUla3Ma,




XPOMATHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BE€IICCTB B KJICTKEC

>KI/I3HCZ[GSITGJIBHOCTB KIJICTKHU

4.1

OOmMeH BeriecTB, WM MeTabOIM3M. ACCUMUIISIINA (TUTACTHYECKUH OOMEH) U TUCCHUMMIISIIHS
(3HEepreTUYecKuii 0OMEH) — JBE CTOPOHBI €IMHOIO Mpolecca Merabonu3ma. Tumbl oOMeHa
BELIECTB: aBTOTPOGHBIN U reTepoTpOQHBIN.
Poib epMEHTOB B OOMEHE BEIIECTB U PEBPAIICHUH YHEPTHU B KIIETKE

4.2

®oTOCHHTE3. CaeroBas u TEMHOBAas ¢bazsr ¢dorocunTesa. Peakimu
dotocunTe3a. DpdekTuBHOCTh (hoTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a JUIA )KM3HU Ha 3eMile.
Bnusaue ycnoBmii cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI TOBBIMICHHUSI €T0 MPOJYKTUBHOCTH Yy
KYJBTYPHBIX PAaCTECHUIA.

XeMocHHTe3. XeMOCUHTE3UPYIOIMe OakTepuy. 3HaU€HUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJie

4.3

DHepreTnyeckuii 0OMeH B KJIeTKe. PacIierieHue BeIecTB, BBIICICHHE H aKKyMYJHPOBAHUE
DHEPruM B KJIETKE. DTambl dHEpreTndeckoro oomena. [nmukonm3. BpoxeHue u ero BHIBI.
Kucnopomnoe oOKuCICHHE, WJIM KICTOYHOE JbIXxaHHEe. D(PPEKTUBHOCTH HIHEPreTHYECKOIO
oOmeHa

4.4

Peakiun marpuunoro cuHTe3a. ['eHermueckas wuHdopmamms wu JIHK. Peamuzarus
reHeTUYEeCKON MHpopMmanuu B kieTke. ['eHeTnueckuil koa U ero cBoiicrBa. TpaHCKpUIIUS —
matpuuHblii cunTe3 PHK. Tpancnsus — 6uocunres 6enka. KogupoBanue amuHokuciaor. Pons
pubocom B OnocuHTe3e OeNKa

4.5

Hexnetounsie ¢opmbl xu3Hu — BUpychl. Mctopust otkpeitust Bupycos (/.M. BanoBckwii).
OCOOCHHOCTH CTPOEHUS U JKU3HEACITEIbHOCTH BUPYcoB. bakreprodaru. bonesnu pacreHuid,
KUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHnonedunura yenoseka (BUY) —
B030yautens CIIN{a. IIpodunakTika pacpocTpaneHus] BAPYCHBIX 3a00JIeBaHUi

Pa3zmHoxenue u HHANBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

5.1

Knerounelii 1ukia, wiM KU3HEHHBIM IuK1 kieTku. MuHtepdaza m mwmros. Ilponeccsl,
npoTekaromue B uHrepdase. Permmkanus — peakuus matpuuHoro cunreza JJHK. Crpoenue
XpoMOcoM. XpOMOCOMHBIN Ha0Op — KapuoTuIl. /IUIionaHbIi U ramionIHbIil XPOMOCOMHBIE
HaOopel. XpomaTtuasl. LluTonornyeckue OCHOBBI Pa3MHOXKEHUS! U MHIUBU1YaJIbHOTO Pa3BUTHS
OpraHU3MOB.

Jenenne knetkn — muto3. Craguu mutosa. Ilponeccsl, npoucxoasimue Ha pa3HbIX CTaAMsIX
MHUTO03a. BHOJIOrMYEeCKHii CMBICT MUTO3a

5.2

@DopMBbI pa3sMHOKEHUs OPraHU3MOB: OecIiojioe M MoJoBoe. Buasl 0ecronoro pa3sMHOXKEHHS:
JiefieHHe HaJlBOe, MOYKOBAaHUE OJTHO- 1 MHOT'OKJIETOYHBIX, COPOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHOxeHue. VIckyccTBeHHOE KJIOHHPOBAHUE OPTraHU3MOB, €0 3HAUE€HUE JIJIsl CEJIEKIIUU

5.3

[TonoBoe pa3MHOKEHHUE, €TO0 OTJIMYHUS OT OECIONOTO.
Meiio3. Craguu wmeiioza. [lpomeccsl, mpoucxomsniue Ha craausx wmeio3a. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buongornuecknii cMpIca M 3HaUEHUE MeH03a
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'amerorenes — mpomecc 00pa3oBaHMS IIOJIOBBIX KJIETOK Yy J>KMBOTHBIX. Il0JIOBBIE JKeme3bl:
CEeMEHHUKHU U siMYHUKH. OOpa3oBaHuEe M pa3BUTHE MOJOBBIX KIETOK — rameT (CrepMaro30ouf,
AllIeKJIeTKa) — chepmaroreHes U ooreHe3. (OCOOEHHOCTH CTPOEHHUS SWLEKIETOK U
cnepmatoszonioB. Omnonorsopenue. [lapreHorenes

5.5

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). DMOPHUOHAIBHOE pa3BUTHE (dIMOpHOTeHe3). DTarbl
SMOpPHUOHANILHOTO PAa3BUTHUS Y T[O3BOHOYHBIX JKMBOTHBIX: ApOOJEHHE, TacTpyJALUs,
oprarorere3. I[locToMOpHOHaNbHOE pa3BUTHE. THIBI MMOCTIMOPHOHAIBHOTO PAa3BUTHS:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BnusiHMe cpeapl HAa pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pasButne pacrenuii. OHTOreHEe3 IIBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHUS

HacnenctBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MOB




6.1

IIpeamer wu 3agmaun reHetuku. Mceropuss pasBUTHS TEHETUMKHA. Bkiag pOCCHUICKHX
U 3apyOeXHbIX YUYEHBIX B pa3BUTHE T'€HETHUKU. MeToAbl T€HETHKH (IMOpUI0IOrHYECKH,
LUTOTEHETUUECKUH, MOJIEKYJISpHO-TreHeTuYeckuil). OCHOBHbIE TI'€HETUYECKHE IOHSTHS.
I'eHeTHYeCKasi CUMBOJIMKA, UCIOJIb3YEMasl B CX€MaxX CKpEIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIEOBAaHUs MPU3HAKOB, ycTaHoBieHHBIE . Mennenem. Monorubpuanoe
CKpellMBaHMe. 3aKkoH equHooOpa3us ruOpuaoB  mepBoro  mokosieHus.  [IpaBwmiio
JOMMHHMPOBaHMsI. 3aKOH pacIICIIEHUsl NMpU3HaKoB. ['mnore3a yucroTel ramer. IlonHoe u
HEIOJHOE JOMUHHUPOBAHHUE.

JurubpuaHoe ckpemmBaHue. 3aKOH HE3aBHCHMOTO HacjeIoBaHMs TNpu3HAKoB. Lluto-
IFEeHETUYECKUE OCHOBBI JUTMOPUIHOIO CKpEUIMBAHUA. AHAJIM3UPYIOIIEe CKpeIlMBaHHUE.
Vcnonp30BaHue aHANM3UPYIOLIETO CKPEIUMBAHMs Ul ONIPENEICHUS TEHOTUIIA 0COOU

6.3

CuennenHoe HacieqoBaHue pu3HakoB. Pabora T. Moprana no crenjgeHHOMY HaclleI0BaHUIO
reHoB. Hapymienue cuenjeHus reHoB B pe3yJbTaTe KPOCCHHTOBEpa. XPOMOCOMHAsI TEOPHS
HacJIeICTBEHHOCTH. [ eHeTHYeckne KapThl.

I'enetnka mona. XpoOMOCOMHOE OIpEAETICHUE Ioia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HaciemoBaHWe NPH3HAKOB, CLEIUICHHBIX C
H0JIOM

6.4

M3meHunBOCTh. BBl N3MEHUMBOCTH: HEHACIEACTBEHHAs U HacieAcTBeHHas. Ponb cpensl B
HEHACJICJICTBEHHOW M3MEHYMBOCTU. XapaKTEepUCTUKA MOIU(UKAIMOHHOW W3MEHYUBOCTH.
BapuanyoHHbIii psa 1 BapuanvoHHas kpusas. Hopma peakuuu npusnaka. KoinyecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakinu. CBoNCcTBa MOAM(PUKALMOHHON N3MEHYUBOCTHU

6.5

Hacnencreennast, WiaM T'e€HOTUIIMYECKAs, H3MEHYMBOCThL. KOMOMHATHBHAS HM3MEHYUBOCTb.
Meiio3 ¥ mMOJOBOM MpoOIECC — OCHOBA KOMOWHATHUBHOW H3MEHUMBOCTH. MyTalroHHas
U3MEHYMBOCTh. Kiaccuukainus MyTaluii: TeHHbIE XPOMOCOMHBIE, T€HOMHBIe. YacTroTa u
NPUYMHBI MyTaluii. MyTareHHble ()aKTOpbl. 3aKOH TOMOJIOTUYECKUX PSAOB B HACTIEICTBEHHOMN
nm3menunBocty H.U. BaBuimosa

6.6

['eneTnka  4YenoBeKa. Kapunotunn ~ 4yenoBseka. OcHOBHBIE ~ METOABI  TE€HETUKHU
YeJI0BEKA: TeHCAIOTHICCKHA, OJIU3HELOBEIH, IIUTOrCHETHYCCKHI, OMOXHMUYCCKHIA,
MOJIEKYJISIpHO-TeHETUUeCKU. COBpPEMEHHOE OINpEAENEeHUE TE€HOTUIA: IOJHOT€HOMHOE
CEKBCHUPOBAHUE, T€HOTHUIIMPOBaHME, B TOM uucie ¢ nomoupro III[P-anammsa. Hacnen-
CTBEHHblE 3a00JIeBaHUs UeJNOBEKa: TeHHble O00Je3HH, OOJEe3HM C HaCleACTBEHHOU
IPEIPacIoNOKEHHOCTBIO0, XPOMOCOMHBIE Oosie3HH. CoMaTUYeCKne U TeHEPATUBHbBIE MYTAlIUH.
[TpuHIMIBI 310pOBOrO 00pa3a KU3HU, TUArHOCTUKH, MPO(UIAKTUKY U JIEYEHUS T€HETHYECKUX
Oone3Hell. MeIuKo-reHeTHYeCKoe KOHCYJIbTUPOBaHUE. 3HAUEHHE MEIUIIMHCKOM T€HETHKHU B
PEJOTBPALICHUHU U JICUEHUH FeHETHYECKUX 3a00JIeBaHUN YeJI0BeKa

Cenekiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHU

7.1

Cenexkuus Kak Hayka M IIpoOLECC. 3apOXKIEHUE CEJIEeKIMM MU aoMecTukanusa. Yuenue H.M.
BaBmiioBa 0 1eHTpax NPOUCXOXACHHUS M MHOrooOpaszusi KyJbTypHBIX pacTeHuidl. LleHTpsl
IIPOUCXOXKIECHNS JOMAIIHUX )KUBOTHBIX. CopT, mopoja, ITamMm

7.2

CoBpeMeHHbIE METOJbI CeJIEKIIMU. MacCOBbIi U HHAMBUAYaTbHBI OTOOPHI B CEIEKIUU
pacteHud U KUBOTHBIX. OIleHKAa BKcTepbepa. bBINM3KOPOJICTBEHHOE CKpELIMBAHUE —
uHOpuauHr. Yucras muaus. CKpenmBanue YUCTHIX JMHUK. ['eTeposuc, niu rubpuanas cuia.
HeponctBenHoe ckpemuBanue — ayrOpunuur. OtmanéHHas rubpuausanus U €€ YCHeXH.
NckyCcCTBEHHBIN MyTareHe3 M MOJIyYEHUE MOJUIUIONIOB. [IOCTHIKEHHS CENEeKIIMU PacTeHU,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHomorus Kak oOTpacib IPOU3BOJACTBA. ['€HHas WHXKEHepHs. OTanbl CO3IaHMS
pexomOuHanTHON JIHK 1 Tpancrennsix opranu3moB. Knertounas umkeHepus. Knetounsle
KYJBbTYpBI. MHuKpOKIIOHaIBHOE Pa3sMHOXEHHUE pacTeHui. KionnpoBanue
BBICOKOITPOJYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHM3MOB. ODKOJOTMYECKHE M JTUUYECKUE
npo6sieMbl. 'MO — reneTndyecku MOAMGHUIIMPOBAHHBIE OPTraHU3MBI




11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/iep:KaAHUs

1

DBOJIIOLUOHHAS OUOIOrUs

1.1

OBOJIOIMOHHAS TEOpHUs U €€ MECTO B OMOJIOTHH.

CugerenbcTBa 3BONMIONUU. [laneoHTONOTHYECKHE: TTOCIIEI0OBATEILHOCTh MOSIBJICHUSI BUIOB B
MAJICOHTOJOTUYECKON JIETOMHUCH, TepexonHble ¢opmbl. buoreorpaduueckue: cxonctso u
pasnuune GayH u Grop MATEPUKOB M OCTPOBOB. DMOPHOIOTUYECKHE: CXOJACTBA U PA3THUUSL
SMOpPHUOHOB Pa3HBIX BUJOB IMO3BOHOUYHBIX. CpaBHUTENbHO-aHATOMHUYECKHE: TOMOJIOITHYHBIE,
AQHAJIOTHYHBIC, PYANMCHTAPHBIC OpraHbl, AaTaBU3MbL. MOJIEKYJISIPHO-OMOXUMHUYECKHUE:
CXOJICTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IyTeH Yy Bcex
OpraHU3MOB

1.2

OpomtonmonHas teopus Y. [lapsuna. [Ipennocsuiku BO3HUKHOBEHUS JapBUHM3MA. [[Brkyiue
CHJIBl 3BOJIIOLMHU BHIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IPU OTrPaHUYEHHOCTU
pecypcoB, HeonpeienEéHHas U3MEHYMBOCTb, 00pb0a 3a CyIIeCTBOBAHHE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckas teopus sBomonuu (CTD) u ocHOBHBIE €€ MonoxkeHHs. MUKpPOIBOJIOLHUS.
[Tonynsaums Kak eIMHUIIA BUIA U SBOJIOLUU

1.4

Jewxymme cuibl  ((GakTopbl) ABOJMIONMK BHIOB B mpupoje. MyTallMOHHBIH MpoIece
¥ KOMOMHATUBHAS W3MEHYMBOCTh. [lomynsiiuonHbie BONHBI u japeiid reHoB. W3omsamus u
murpanus. EctecTBeHHBII 0TOOP — HANPaBISAIOMKI (akTop BOMONKUU. DOPMBI €CTECTBEHHOTO
otOopa.

[Tprcnoco0ICeHHOCTh OPraHU3MOB KaK pe3yJbTaT ABOJIOIMH. [IpuMepbl MPHUCIIOCOOICHUN Y
OpraHu3MOB. ApoMOP(O3bI U UAU0ATANITAIUH.

Bun u BumooOpazoBanme. Kpurepun Buma. OcHoOBHble GOpMBI  BUAO0OpA30BaAHUS:
reorpauuecKoe, SKOJIOrHIECKOe

1.5

MakposBomorus. Dopmbl  3BoNoLMU:  QUIIETHYECKas, JAMBEPreHTHAs, KOHBEpPIeHTHas,
napasuienapHasi. HeobpaTumMocTsb 3B0IIOIMH

Bo3HuKHOBEHUE U Pa3BUTHC )KU3HU HA 3emie

2.1

JloHayuyHble NpPEICTaBICHUS O 3apOXACHUM >XU3HHU. HaydHble Iunore3bl BO3HHKHOBEHHS
XKHU3HU Ha 3emiie: abMOoreHe3 W MaHCHepMUs. XUMHUYECKas 3BOJIOLUSA. DKCHEPUMEHTAIbHOE
MOJATBEPXKJIEHUE XMMHUYECKOW 3Botonuu. HauanbHble ATanbl OHOJIOTMYECKON HBOJIIOLUH.
I'mnoreza PHK-mupa. IlepBbie knetkn u ux ssoarouusa. @opmupoBaHHME OCHOBHBIX TPYIII
JKUBBIX OPraHU3MOB
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Pa3Butne xu3HM Ha 3emMie 1o 3pam u nepuojam. Karapxei. Apxeiickas U NpOTEpO30MCKas
apbl. Ilaneosoiickas 3pa u €€ mnepuoibl: KeMOPHICKUH, OpPIOBUKCKUN, CHIypUHCKHM,
JIEBOHCKMI, KaMEHHOYIOJIbHBIN, MEPMCKUN. Me3o3olckas 5pa U €€ MEepUOIbl: TPUACOBBIMH,
FOPCKHUIA, MEJIOBOM.

KaliHo30iickass 2pa U €€ TEepUOAbL: IaJCOrCHOBBIN, HEOIE€HOBBIN, AHTPOIOTEHOBBIM.
XapakTepucTuka KiuMaTa M TeOoJOrMYecKuX IMpoleccoB. OCHOBHBbIE 3Talbl 3BOJIOLMU
pPacTUTENLHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH M KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMAPAHUE IPYII )KUBBIX OPTraHU3MOB

2.3

CucremMa OpPraHM4ecKOro Mupa Kak OTpakeHue 3BOIMoIuU. OCHOBHBIE CHCTEMAaTUYECKHE
TPYIIIBI OPraHU3MOB

2.4

DBOJIOLMS YeJIOBEKA. AHTPOIIOJOTHUS KaK HayKa. Pa3BuTHe npencTaBieHuil O MPOUCXOXKICHUN
yesioBeka. MeTo bl u3yueHust antpornorene3a. CXoACTBa U pa3IMuUsl YEIOBEKa U )KUBOTHBIX.
CucremMaTH4eCcKOe MOJI0KEHHUE YETI0BEKa.

Jeuwxymme cunbl  (pakTopel) aHTpomoreHe3a. HacnerncTBeHHas HW3MEHYMBOCTH U €C-
TEeCTBEHHBIN 0TOOp. OOIEecTBeHHBIM 00pa3 )KU3HU, U3TOTOBIICHUE OPYIUN TPy/Aa, MBIIILICHHE,
pedb

2.5

OcHOBHBIE CTaJMM W BETBU OHBOJIOLMU YEJOBEKAa: aBCTPAJONUTEKH, YeIoBeK yMebli,
Yenosek mnpsamoxopsammii, Yenosek Heanaepranbckuil, Yenosek pasymuslii. Haxonxu




HCKOIIaeMBIX OCTaHKOB, BPeMs CyIIECTBOBaHMS, 001aCTh PACIPOCTPAHEHUs, 00BbEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HH, OPYAMSI

2.6

UYenoseueckne pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoIeouHasi (eBpa3uiickasi), Herpo-
aBcTpajoujHas (dKBaTOpuajbHas), MOHTOJOUIHAS (a3uaTcKO-aMepuKaHcKas). UYepTsl
NpUCIOCOOJICHHOCTH TMPEACTABUTENCH YENOBEUECKMX pac K YCIOBUSM CYIIECTBOBAaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

Opranu3Mbl U OKpYXkarolas cpeia

3.1

DKonorus Kak Hayka. 3aladd U pa3fielibl SKOJOruH. MeTobl 9KOJIOTHYECKUX UCCIIEA0BAHUIMA.
Okonoruyeckoe MupoBo33peHue. Cpeapl O0OUTaHHMA OpPraHU3MOB: BOJIHas, Ha3eMHO-
BO3/yIIIHAsl, IOYBEHHAsI, BHYTPUOPraHU3MEHHas

3.2

Oxonoruveckue (axtopel. Kiaccudukanus sKkonoruyeckux (GaxTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. JleliCTBUE SKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBbI
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AbGuotnueckue (akTopbl: CBET, TemrmepaTypa, BiaxHocTb. Dotonepuogusm. Ilpu-
CHOCOOJICHUS] OPraHU3MOB K JICHCTBUIO aOMOTHYECKHX (PakTOpOB. brojornyeckre puTMel
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buotnueckue akropsl. Buabl 6MOTHYECKUX B3aMMOJIEHCTBUNA: KOHKYPEHLIUS, XUIIIHUYECTBO,
apasuTU3M, MyTYyaau3M, KOMMEHCAIU3M (HaXJ1eOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIIU3M,
HelTpanu3M. 3HaueHne OMOTHYECKUX B3aMMOJAEHUCTBHUM /s CYIIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKUE  XAPAaKTEPUCTUKU  Nomyisiuud. OCHOBHbBIE IIOKa3aTead  MOMYJISALUM:
YUCJIEHHOCTh, INIOTHOCTh, POKJIa€MOCTh, CMEPTHOCTb, IPUPOCT, Murpanus. JnHamumka
YUCJIICHHOCTH MONYJISALHUUA U €€ perymsinus

COO6HI€CTBa 1 SKOJOTHYCCKUEC CUCTEMBI

Coo0b1ecTBO opraHu3MoB — 6uoneHo3. CTpyKTypbl OMOLIEHO3a: BUI0Basi, IPOCTPAHCTBEHHAS,
Tpodudeckas (nuuieBas). Bunsl-nomuHanTel. CBsi3u B OHOIIEHO3€

4.2

Okonornyeckne cucrteMbl (9kocuctemsl). llonstne 00 »5KocucreMe u  OWOreoneHo3e.
@DyHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHUCTEMBI: MPOAYLIEHTbl, KOHCYMEHTBI, PEIYLEHTBHI.
KpyroBopot BemecTB W MOTOK PHEPTrUM B dKocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKAa3aTeld 3KOCHCTEMBbI: Ouomacca,
OPOAYKIHMS. DKOJIOTHMYECKUE MUPAMUJIBL: MPOAYKIUHU, YHUCIEHHOCTH, Ouomaccel. CBolicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAaMOpEryJisanusl, pazsutue. Cykneccus

4.3

[IpuponHble 53KOCHCTEMBI. OJKOCHCTEMBI O03€p M peK. OKOCHCTeMa XBOMHOro WK
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE 3IKOCHCTEMBI. ATpPO3KOCUCTEMBI. YpOoskocucTeMbl. buomnornueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak (akTop YCTOHYMBOCTH dKocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emie

4.4

Vuenne B.U. Bepnaackoro o 0uocdepe. I'panuiipl, coctaB u crpykrypa 6uochepsl. Kusoe
BemecTBO M ero (QyHkuumu. OcobeHHOCcTH Ouochepbl Kak TIJOOAIBHOM 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHMe W oOparHas cBsizb B Ouocdepe. KpyroBopoTel Bemiects u
OMOreoXMMHYECKUEe IMKJIBI 3JeMEHTOB (yriiepoAa, a3oTa). 3O0HAIbHOCTh OHOC(hEpBhI.
OcHOBHbBIE OMOMBI CyIIN

4.5

YenoseuecTBO B Omocdepe 3emin. AHTPOINOTEHHbIE M3MeHeHUs B Ouocdepe. ['mobaapHBIC
9KOJIOTUYECKHE MTPOOIIEMBI.

OcHOBa paIMOHANFHOTO YIPABIEHUS MPHPOJHBIMU pecypcaMd U UX HCIIOJIb30BaHHUE.
JlocTtrxenust OMOJIOTUH U OXpaHa IPUPOIbI

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA




OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Aknnonepnoe o0uiectBo «M3narensctBo «lIpocsemenne»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Aximonepnoe obmiectBo «M3narensctBo «lIpocBenienner»
METOANYECKHUE MATEPHAJIBI U1 YUUTEJIA

@enepanbHas pabodas mporpaMMa CpeaHero oomero obpa3zoBanus npeamera «buomorus»
(6azoBeiii  ypoBenb) (mis  10-11  kmaccoB ~ 00pa3oBaTeNbHBIX  OpPraHHM3aIlUi).
Munnpocsemenusi Poccun. MHCTUTYT conepxanus u MetogoB ooyuenust um. B.C. Jlennena.
Mocksa — 2025.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/
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